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FED. TEST METHOD STD. NO. 141C
-January 24, 1986

FEDERAL TEST METHOD STANDARD
PAINT, VARNISH, LACQUER, AND RELATED MATERIALS ;
METHODS FOR SAMPLING AND TESTING

AUTHORITY: This sptandard is issued pursuant to the Federal Property and
Admigistration Service Act of 1949, as amended, and its applicationo to the
putchase of commodities referred to herein :.s wancatory on all Federal
agencies.

SECTION L
SCOPE AND CONTENTS

1, SCOPE. This stdandard elaborates the methods vsed to determine the
physical and chemical properties of paint, varnish, lacquer, and related
materials to evaluate their coaformance to Federal and Militdry specifications.
Tae purpose.of this standard is to eliminate unnecessary or undesirable
variation in general inspection, sampling, and testing procedures. This
standard or methaods contained herein shall become a portion of any particular

spacification. 1If gny.variation or modifications of the methods in this
standard are required by any specification, the procedures listed im the
specification will teke precedence. Any conflict between thie standard and any

particular specification shall be resolved in £favor of the specificatiou.

2. CONTENTS. The contents of this standard are arranged in sections as
follows: . :

Section _
1. Scope and Cootents. ) o

o Py Sy

2- nuun ﬂl..lu numun:l.a.ua D’HLBI.DO
3. Alphabetical Index of Test Methods.
4. HRumerical Index of Test Methods.
5. Mumerical Index of Canceled Test Methods.
6. Mumerical Index of:ASTM Methods to be Used ip Plaee of Cauceled Fed.
Test Method 5td No. 141 Test Methods. :
7. Notes con the Use of this Standard.
8. Reagents, Water, and Ethyl Alcohol.
9. Boutine and Beferee Testing Conditions.
1000. Sampling for Inspecl::.on and Teatlng.
2000. Preparation of Papels and Application of Test ulms.
3000. Package Stability Tests.
4000. Mysical Tests of Coating Materials and Coatiag Ingredients.
5000. Chemical Tests of Coating Materials ‘and Their Ingred:tents.
6000. Mysical and Chemical Tests of Dried Films.
7000. Analytical .Tests of Coating Materials and Their Ingredients.

. : - : FSC 8010
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SECTION 2
FORM AND HUMBERING S5YSTEM

L. SCOPE. This section containa a brief description of the form and the
system of numbering within the individuzl methods, end also the manner in shich
new methods are added and old methoda revised.

2. FORM, The binding of thie etandard permits seﬁarstion for counvenience in
addiong new methods and revising existing methods.

2.1 Revigion of existing wethods.

2.1.1 HNumbering eystem used. When a technical change or wodification is
igsued, it will be identified by adding a decimal point to the basic method
number or by increwenting the decimal by one.

2.1.2 Bevipion precedence. When a revision ie issued on a Btandard 141
method, it automatically supersedes the previoug method. The particular
revieion in force at the time of invitation to bid shatl be the method uged for
tegting.

2.2 New wmethods. A placement of new methods in this standard is based on the
folloviog criteria: :

a. The character or purpese of the test method indicates the apecific
section to vhich it belongs.

b. A method number is assigned sa that the new method is located close to
methods of similar or related type.

2.3 VUse of ASTM teat methods. American Soclety for Testing and Materials
(ASTHM) oethods listed in section 6 of this standard have been accepted as
aubstitutes for the applicable canceled [Federal test methods and ghall be used
whenever the Fed. Test Method Btd. No, 141 method number is referenced. Wnen
guperseded 14l methods are to be cited in the future, the accepted ASTM method
shall be cited directly.

3. INDEXES AND METHOD FORMAT

3.1 The indexes.

‘3.1.,1 Alphabetical index (section 3). In the slphabetical index, each
current method ia listed alphabeticaly by ite primary purpose as indicated in
its title.

3.1.2 HNumerical Lludex {(pection 4). The pumerical index lists all curreot
methods in numerical ordar.

ii
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1.1.3 WNumerical index of caaceled test methods (section 5). An index of
canceled, deleted; or superseded test methods is listed with cross-reference to
the superseding Féd. Test Method Std. No. 141 ot accepted ASTM test me.thods

where applic ab le.

3.L.4 Numetxcal index of accepted ASTM test methods (section 6). The AS™
teat methods accepted are listed with cross—reference to canceled Fed. Test

— el oo .
Hettiad Std. Ho. 141 tcst methods.

Whenever possible, the methods contain the firat five of

3.2 Method format.
Data on precision are included vhenever available.

the following six parsgraphs.

3.2.1 Scope. The scope of each method is giveu in paragraph 1. It describes
the purpose of the method. .

3.2.2 Apparatus. ‘The apparatua is listed in paragraph 2. Unusual apparatus

is listed, along with standardirzation technigques and coastruction requirements,

iLf applicable.

All reagenmts required‘ in a method ‘are listed in parsagraph

3.2.3  Reagents.
e preparatmn of reagents which must be mapufactured

Details are gl.ven for th
a

Ty £ as
&1iy for a particuiar g thod

3.2.4 Procedure. The procedure to be followed is detailed in paragraph &.
The procedure generally includes three major sections: preparation of the test
specimen, performance of the test involved, and calculation of results.

3.2.5 Notea. Any pertinent notes are listed in paragraph 5. These notes
will include caution waraings, comments on variations in results, and similar

comments .

3.2.6 Precision. Data on- precmwn, both in.thm one laborar.ory and hetween
d;fferent laboratories, are lmted in paragraph 6. "



Downloaded from http://www.everyspec.com

FED. TEST METHOD STD. NO. 14lcC
January 24, 1986

SECTION 3

ALPHABETICAL INDEX OF TEST METHODS

Title Method No.
t.h.bresion Registance (Taber Abraser) 6192.1
Absorption Test 64421

ccelerated Yellowness 6132
cetone Extract 5151
dhesion (Wet) Tape Test 6301.2
ine Nitrogen Content 7391
pplication of Brushed Films 21411
pplication of Film with Film Applicator (Magnetic Chuck} 2161
Application of Film with Film Applicator using Suction Panel Holder 2162
pplication by Roller 2112
Application of Sprayed Fiims 2131.1
Ash (Cellulose) 5264
lack and Brown Iron Oxide Pigments, Apalysis of Synthetic 7161.1
Black Paints, Analyais of Pigments Extracted from 1311
Bleeding of Pipments 4571.2
Plush Resistance 6091.1
rushing Propercties 4321.2
ement-Water Paint Powder, Analysis of 7241
hlorinated Compounds (Presence of) 5132
lorine Content of Resin Vehicles 7016
hrome Green Paints, Analysis of Pigment Extracted from 7281
hrome Green Pigment, Analysis of 7111.1
hrome Yellow and Chrome Orange Paints, Analysis of Pigment 7271
Extracted from
rome Yellow and Chrome Orange Pigments, Analysis of 7131.1
oarse Particles and Bkins in Oil-Base Paints and Pastes 4091.1
oargse Pacticleg and Skins in Synthetic Vehicle Enamels, Lacquers, 4092.1
and Dopés
olor Difference of Opaque Materials, Instrumental Measurement 6123
Kolor of Lac Resin and Bhellac Varnish by Comparison of Solutions 4254.1
olor of Pignented Coatings 4250.1
olor of Tranaparent Liquids (Acid-Potassium Diochromate Scale) 4241.1
olor Specification from Photoelectric Triamtimulus Data 4252
Color Specification from Spectrophotometric Data 4251
ondition in Contaimer 3011.2
ontractor Inspection Reaponaibility’ 1031
opper Phthalocysnine Blue Pigments, Analysis of 7171.1
ry Opacity G121.1
rying Time 4061.2
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SECTIOR 3

ALPHABETICAL INDEX DF TEST METHODS

Title Method No.

[Epawels and Enamel Thinners, Solvent Content of (Gas Liquid 7356

Chromatography)

poxy Resins in Coating Vehicles 7401
Epoxy Resin Content in Paints Containing sp Acrylic Latex Resin 7409

ster and Ketone Conteat (Dopes and Lacquers) 5172.1

xtraction of Rubber Base Precipitate (Chlorinated Rubber and 5211.2

5-A Types)
Extraction of Rubber Base Precipitate (S-B Type) 5212
Fineness of Crind 4411.1
Flexibility 6221
Flexibility (Cold Cracking) 6223.1
Free Diisocyaaate in Urerhane Materials or Prepolymers (Vulumetric 7421

Digrillation Method)
Gloss, 20~Degree Specular 6104
Gloss, 60~Degree Specular 6101.1
Gloss, B5-Degree Specular (Sheen) 6103
Heat Resistance 6051
Hiding Power (Contrasc Rarto) 4122.2
Humidity Test 6201
Hydroxyl Number 7381
Impact Flexibility 6226
Infrared Reflectance from Reflectometer 6242.1
Infrared Reflectance from Spectrophotowmetric Data 6241.1
Inspection (General) 1011
Instrumentel Measurements of Pootometric Performance of 6244

Retroreflective Beads
Iron Blue Pigment, Anmalysis of 7181
Iron Oxide-Zinc Chromate, Analysis of Pigment Extracted frow 2331
Iron Oxide Paints, Analysis of Pignent Extracted from 7291.1
Iron Oxide Pigments, Analysis of Synthetic Black and Brown 7161.1
Ketone-Content of Paint Solvedts 7345
Knife Test 6304.1
Lacquer Lifting Test 6251
Lacquers apd Lacquer Thznners (Gas Chromatography), Solvent 7360

Content of
lLacquers Containing Naphtha Dmluent. Solveot ConCent of (Gas 7361.1

Liquid Chromatography)
Lead Content of Paints by X-Bay Emission Spectroscopy Analysis, 7060

Determination of
Light Fastpese of Pigments 4561.2
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SECTION 3

ALPHABETICAL INDEX OF TEST METHODS

Chromatography

vi

Title Method Mo,
Lightoess Londex Difference 6122.1
Material Insoluble in Hot Solveat 5221.1
Matter Insoluble in Acid nn
Methanol, Test for Presence of 5133
Mildew Resistance 6271.2
Nitrocellulose in lLacquers 5205.2
Nitrogenous Resins and Phthalic Aschydride in Bdnxng Enamels 7026.1
Noavolatile Content of Dopes aand Lacquers 4044
Nonvolatile Vehicle Content 4053.1
Nonvolatile Vehicle Isolation (Ordlnarv Centri fuge) 4031
Organic Colors or Lake, Qualitative Test for 5021
Phenolic Resins (Including Bis-phenol Type Epoxies), Qualitative 5141.1

Tests for
Phthalic Aphydride in Lacquer Vehicles (Ultraviolet Spectophato- 7024
metric Method)
Pigment Content {Ordinary Centrifuge) 4021.1
Plasticizers in Lacquers (Gas-Liquid Chromatography), Determination of 7371
Preparation of Aluminum Alloy Panels 2013.1
Preparation of Coocrete Panele 2051.1.
Preparation of Glass Panels 2021
Preparation of Gypsum Wallboard Panels 2081
Preparatiopg of Paint-0il Fatty Acids 5051.1
Preparation of Steel Panels 2011.2
Preparation of Tin Panels 2012.2
Primer Absorption and Topceoat Holdout 6261.1
Red Lead in Pigmeots 7071.1
Red Lead Pigments, Aoalysis of Pure 7073
BReducibility and Dilution Stability 4203.1
Be fractive Index 4371
Roller Coating Properties 4335
Sag Registance (Bdcer Method) 4493
Sag Test (Multipoteh Blade) 4494.1
Sampling for Inspection and Testiog 1022
Sanding Characteristics 6321
Scrub Resistance 6142
Self-Lifting Test 6252.1
Skinning (Partially Filled Container) 3021.1
Solvent Content (Including Amipes) of Water-Based Paints by Gas 71375
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SECTION 3
ALPHABETICAL INDEX OF TEST METHODS
Title Mathod No.
Spot Tests (Thinners and Solvents) 4491
Spraying Properties 4331.1
Storage Stability at Thermal Extrewmes 3019.1
Storage Stability (Filled Container) 3022.1
Trangparent Liquids, Appearance of 4261
‘lUnderwvater BReflectance of Camouflage Coatings 6124
Unsaponifiable Matter in Fatty Acids, Qualitative Test for 5041
Vasaponifiable Matter, Oil Acids, and Payhalic Aphydride in Alkyd . 7014
Vehicles, Analysis of '
Vehicle Solids (Ordinary Ceontrifuge) 4051.1
IVinyl Modified Alkyd Resins, Anslysis of 7351
Viscosity (Brookfield) . 4287
Volatile and Nonvolatile Content 4042.1
gashability 6141.1
ater-Based Paints, Solvent Content {Including Amines} of by Gas 73375
Chromatography
ax in Shellac 5231
Mite-Base, Composite—Pigment Exterior Paints, Analysis of Pigment 7261
Extracted from
Wood-Sash Pulty, Apalysis of Pigment Extracted from 7301
rWorking Properties and Appearance of Dried Film 4541
Yellowness Index. 6131
Zinc Oxide and Z2inc Chromate in Paint Pigments (Complexometric 7340.1

Method)

vii
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SECTION 4

NUMERICAL INDEX OF TEST METHODS

Title Method No.
Inspection {General) 1011
Sampling for Inspection and Testing 1022
Contractor Inspection Responsibility 1031
Preparation of Bteel Panels 2011.2
Preparation of Tin Panels 2012, 2
Preparation of Aluminum Alloy Panels 2013,1
Preparation of Glass Panels 2021
Preparation of Concrete Panels 2051
Preparation of Gypsum Wallboard Panels 2081
Applicacion by Roller 2112
Application of Sprayed Films 2131.1
Application of Brushed Filma 2141.1
Application of Film with Film Applicator 2161

(Magnetic Chuck)
Application of Film with Film Applicator Using Suctian 2162

Panel Holder
Condition in Container 3011.2
Storage Stability at Thecmal Extrenes 3019.1
Skinning (Partially Filled Container) 3021.1
Storage Sctability (Filled Container) 3022.1
Pigment Content (Ordinary Centrifuge) 4021.1
Nonvolatile Vehicle Isolation (Ordinary Centrifuge) 4031
Volatile and Nonvolatile Coatent (Vacuum Oven) a= 4042.1
Nonvolatile Content of Dopes and Lacquers 4044
Vehicle Solids (Ordinary Centrifuge) 405i.1
Nonvolatila Vehicle Content 4053.1
Drying Time 4061,2
Coarse Particles and Skins in Oil-Base Paints and Pastes 4091.1
1coarsc Particles and Skins in Syothetic Vehicle Enamels, 4092.1

Lacquers and Dopes
Drying Opacity 4121.1
Hiding Power (Contrast Ratio) 4122.2
Reducibility and Dilution Staebility 4203.1
Color of Transparent Liquids (Acid-Potassium Dichromate Scale) 4241.1
Color of Transparent Liquids (Hellige Scale) 4242
Color of Plgmented Coatings 4250, 1
Color Specification from Spectyophotometric Data 4251
Color Spacification from Photoelectric Tristimulus Data 4252
Color of Lac Rasin and Shellsc Varmish by Comparison of Solutiocas 4254.1
Appearance of Transparent Liquids 4261
Viecosity (Broockfield) 4287
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SECTICON &4

NUMERICAL. INDEX OF TEST METHODS

Title Method No.
Brushing Properties 4321.2
Spraying Properties 4331.1
Roller Coating Praperties 4335
Re fractive Index 4371
Finess of Grind 4411.1
Absorption Test 4421 -
Spot Test (Thinners and Solvents) 4491
Sag Resigtaace (Baker Method) 4493
Sag Test (Multinotch Blade) 4494.1
[Working Properties and Appearance of Drxed Film 4561
iight Fastness of Pipments 4561.2
Bleeding of Pigments 5571.2
Qualitative Test for Organic Colors or Lsakes 5021
IQualitative Test for Unsaponifisble Matter in Fatty Acids 5041
PEEP&!&":‘;QE of Dﬂln[‘—O!l L‘g;tv Acids .o 5051.1
Chlorinated Compounds (Presence of) 5132
Test for Presence of Methanol 5133
Qualitative Teats for Paenolic Resins (Lncluding Bxsphenol Type 5141.1

Epoxies)
Acetone Extract 5151
Ester and Ketone Content (Dopes and Lacquers) 5172.1
Nitrocellulose in Lacquers 5205.2
Extraction of Rubber Base Precipitate (Chlorinate8 Rubber and 5211.2

S-A Types) . : )
Extraction of Rubber Base Precipitate (S-B Type) 5212
Material Insocluble in Hot Solvents 5221.1-
Wax in Shellac 5231
Ash (Celluloses) © 5264
Matter Insoluble im Acid 5271
Héat Resistance 6051
Blugh Resistance 6091.1
60-Degree Specular Gloss 6101.1
85-Degree Specular Gloss (Sheen) 6103
20-Degree Specular Gloss 6104
Lightness Ipdex Difference 6122.1
Color Difference of Opaque Materials Instrumental Heasurement 6123
Underwater Reflectance of Camouflage Coatings 6124
Yellowness Index : ~ 6131
Accelerated Yellowness. 6132
Washability : ) : . 6141.1
Scrub Resistance . : 6142
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SECTION 4

NUMERICAL IRDEX OF TEST METHODS

Title _ Method No.
Abrasion Resistance {Taber Abrassex) 6192.1
Abrasion Resistance (Jet Abrader) 6193
Humidity Test 6201
Flaxibility 6221
Flexibility (Cold Cracking) 6223.1
Infrared Reflectance from Spectropnotometric Data 6241.1
Infrared Reflectance from Reflectometer 6242.1
Instrumental Measurements of Fhotometric Performance of 6244

Retroreflective Beads
Lacquer Lifting Test 6251
Self~Lifting Test 6252.1
Primer Absorption and Topeoat Holdout 6261.1
Mildew Registance 6271.2
Adhesion (Wet) Tape Test 6301.2
Knife Test 6304.1
Sanding Characteristics 6321
Analysis of Uansaponifiable Matter, Qil Acids, and Phthalic 7014
Anhyride in Alkyd Vehicles
Chlorine Content of Resim Vehicles 7016
Phthalic Anhydride in Lacquer Vehicles (Ultraviolet 7024
Spectrophotometric Method)
Nitrogenous Resins and Pnthalic Aphydride in Baking Enamels 7026.1
Determination of Lead by X-Ray Fmission Spectrometric Analysis 7060
Red Lead in Pigwents 7071.1
Analysis of Pure Red Lead Pigment 7073
Analysie of Chrome Green Pigment 71l1.1
Analyais of Chrome Yellow and Chrome Orange Pigments 7131.1
Agalysis of Synthetic Black and Brown Iron Oxide Pigneate 7161.1
Analysis of Copper Phnthalocyanine Blue Pigments 7171.1
Apalysis of Iron Blue Pigment 7181
Analysis of Cement-Water Paiat Powder 7241
Analysis of Pigment Extracted from White-Base, Composite- 7261
Pigment Exterior Paints
Analysis of Pigmeut Extracted from Chrome Yellow and Chrome 7271
Orange Paints
Analysfs of Pignent Extracted from Chrome Green Paints 7281
Analysis of Pigment Extracted from Ivon Oxide Paints 7291.1
ena}ysin of Pigment Extracted from Wood-Sash Putty 7301
Analysie of Pigment Extracted from Black Paints 7311
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SECTION &

NUMERICAL INDEX OF TEST METHODS

Title Method No.
; -
Analysis of Pigment Rxtracted from Iron Oxide-Zinc Chromate 7331
Zinc Oxide apd Zinc Chromate in Paint Pigments (Cumplexnmetrlc 7340.1
Method) .
Ketone Content of Paint Solvents 7345
Vinyl Modified Alkyd Resing, Anaygis of 7351
Solvent Content of Enamels and Enamel Thinmers (Gas Liquid 7356
Chromatography)
Solyent Coantent of Lacquers and Lacquer Thinners {Cas 7360
Chromatography)
Solvent Content of lLacquers COntaLnxng Naphtha Diluent (Gas 7361.1
Liquid Chromatography)
termination of Plasticizers io Lacquers (CGas~Liquid 3N
Chromatography) .
olvent Content (Including Amines) of Water Based Pgints by 7375
Gap Chrowmatography
Hydroxyl MNumber 7381
ine Nitrogen Content 7391
Bpoxy Resin in uoacl.ng Vehicles 7401
Epoxy Reain Content in Paints Containing an Acryl;c Latex Reaxn 7409
Free Diisocyanate in Urethane Materials or Prepolymers (Volumec:xe 7427
Distillation Method) .
L
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SECTION §

NUMERICAL INDEX OF CANCELED TEST METHODS

Canceled Use Use
Title of cancaled FIMS No. 141 FIMS No. 141 " .ASTM
cest method © _.Method No. Method No. Methad HNo.
: Sampling General 1021 1022 -
Preparation of Magunesium Ailoy Panels 2015 - D 1732
Preparation of Wood Panels 2031 - D 358
Preparation of Fabric Panels 2041 - -
Preparation of Cast Films 2111 - -
Application of Dipped Films Too22121 i D 823
. Method B
: Application of Flowed Films 2151 - -
‘ Freeze~Thaw Resistance of Latex 3012 - D 2243
) and Emulsion Paiats :
: Package Stability of lLatex Paints 3018 - D 1849
Eane of Reincorporation 3027 - -
Pignent Content (Supercentrifuge) 4022 - D 2698
Pigment Content of Cellulosic Lacquer 4023 - -
‘ Vehicle Isolation (Supaercentrifuge) 4032 - D 2698
‘ Volatile and Nonvolatile Content 4041 - D 2369
(Ordinary Leboratory Oven)
Volatile (Moisture) Content of 4043 - -
Celluleses
Nonvolatile Matter in Solventas G045 - D 1353
and Dilueots
Volatile Matter in Hard Rasins 4046 - -
Yehicle Solids (Super Centrifuge) 4052 - D 2698
Drying Tiwe (Qil-Base Paints) 4062 4061 -
Drying Time (Drying Oils and 4063 4061 -
Resin Solutiona)
Moisture and Other Volatile 4071 - D 280
Matter in Pigments
Moisture and Other Volakile Matter 4072 - -
in Pigmeats that Decompose at 110° C
Water in Paints and Varanisheas 4082 - D 1364
(Karl Fisher Titration Method)
Jater in Solvents and Thinners 4083 - D 1476
by Turbidity Method
Coarse Particles in Dry 4101 - D 185
Pigments (Ordinary Form) '
wnii
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SECTION 5°
NUMERICAL INDEX OF CANCELED TEST METHODS
Canceled Use Use
Title of canceled . FTMS No. 141 FIMS No. 141 ASTH
test method " Method No. Method No. Hethod No.
Coarse Particles in Dry Pigments 4102 - -
{Feiiet Form)
Met Hiding Power of Paint (Black 4111 - -
and White Checkerboard)
et Hidiag Power of Paints 4112 - -
{Inpervious Chart)
Met Opacity 4131 - -
Stability to Tempervature Cycle 4144 - ' -
Kauri Reduction Test 4151 - D 1642
Method B
Bosin-Pentaerythritol Ester 4152 - D 1642
Reduction Test Methad Al
Gas Test (Bell Jar) 4161 .- D 1643
Method A
Gas Test (Qven) 4162 - D 1643
. Method B
Draftr Test 4171 - D 1643
Sec 10-14
Specific Gravity of Pigments 4181 - D 153
{Vacuum Method) Method Al
Specific Gravity of Pigment 4182 ° - -
{(Centrifuge Method)
Specific Gravity of Solvents 4183 - D 891
and Thianers
Weight Per Gallon 4184 - D 1475
Specific Gravity of Solid Resins 4185 - -
0il Absorption (Rub Out) 4191 - D 281 |
0il Absorption (Gardner-Coleman) 4192 - -
Miscibility Teat for Pastes-in-Dil 4201 - -
Mixing Properties of Aluminum 4202 - -
Mixiong Varatches
{Dilutioa Ratio (Lacquer Ingredieats) 4204 - D 1720
Bronzing Test of Celluloses 4205 - -
Cowpatibility with Basic Pigment 4206 - -
Compatibility with Zinc Oxide 4207 - -
Evaluating Degree of Settling of 4208 - D 869
Paint b ‘
iscibility and Compatibiliry 4209 - -
Mass Color of Pigments and 4220 = D 337
Pagtesg~in~0il Exc. Sec &
wii
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SECTION 5
NUMERICAL INDEX OF CANCELED TEST METHODS
Capceled - Use . Une
Title of canceled _FTHS.No. 141 FIMS Ko. 141 ASTH
test method Me'thod No. Method No. Method No,
Tinting Strength and Character 4221 - D 387
of Tint of Color Pipmeats Sec &
{Dry)} and Pastes-ia-Dil
Tiating Strength of White Pigments 4222 - D 332
Color of Transparent Liquids 4243 - D 1209
(Platinum-Cobalt Scale)
Color of Trangparent Liquids 4244 - -
(Barvect Scale)
Color of Traosparent Liguids 4245 - -
(Lovibond Scale)
Color of Transparent Liquids 4246 - b 156
(Sayholt Scale)
Color of Transparent Liquids (Water- L2417 - -
Potassium Dichromate Scale)
Color of Transparent Liquids 4248 - D 1544
{Cardner Color Standards of 1953)
Coler Differences of Opaque 4249 - D 1729
Materials, Visual Evaluatian
Color Examination of Hesins 4253 - -
Color of Lac Resin and Shellac 4255 - D 29
Varnish by Compacrisou of Dried Films
Appearance of Pigmeoted Materials 4262 3011 -
Viecosity of Transperent Liquids 4271 - D 1545
(Gardoer Tubes)
Viscasicty of Cellulose 4272 - D 1343
Derivatives by Ball-Drop Method
Penetration (Needle) 4273 - D5
Penctratien (Cone) 4273 - b 937
Consistency of Pigmented 6281 - D 562
Materials (Krebs-Stormer)
Viscosity of Pigmented Materialsg 4282 .- D 1200
(Ford Cup)
Consistency of Pipmeuied 4283 - -
Materials {(Gardner Mobilometer)
iscosity of Pigmented Materials 4284 - : -
(AS™ Cups) s
Viscosity (Saybolt-Viscosimeter) 4285 - : D 88
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SECTION 5
NUMERICAL INDEX OF CANCELED TEST METHODS
Canceled Use Use’
Title of .canceled FTMS No. F™S No. 141 ASTM
test method Method No. Method MNo. Method No.
Flash Point of Volatile Materials 4291 - D 56
(Tag Closed Tegter)
Flash Points of Lacquer 41292 - D 56
Solvents, or Diluents of Low Flash
Poipnt (Tag Closed Cup)
Flash Point of Pigmented Materials 4293 - b 93
(Pensky-Martens Closed Cup Tester)
Flash and Fire Points 4294 - D 92
{Clevelend Opes GCup)
Distillation of Volatile 4301 - D 1078
Petroleum Solvents, Liquid
Naval Stores and Aromatic
Hydrocarbons
Distillation of Liquid Waval 4302 - D 1078
Stores
Digtillation of Aramatic 4303 - D 1078
Hydrocarbons ’
|Dipping Properties 4341 - D B23
Method B
Separation of Volatile Matter 4351 - -
{Ordinary Diatillation) :
Odoxr Tast 4401 - D 12%6
Heating Test (Gel Time) IANN] - D 1955
Quality Test (Tung Oil) 4442 - D 1964
Leafing Test (Aluminum) 4451 - D 4B0
Sec 6~12
Pour Point 4452 - D 97
|[Cloud Point 4452 - D 2500
Loss on Heating (Fatty Oils) 4461 - D 1950
Loses on Ignition 4442 - D 1208
Sec 2
Evaporation Rate of Volatile Thinners 4492 - D 3539
Softening Point by Ring and Ball 4495 - E 28
Apparatus
Baking Properties 4542 - - = -
Bleeding (0Uil-Base-Vehicle) 4572 - D279
Qualitative Test for Fish 0il 5011 - D 1724
Qualitative Teat for—Rosin 5031 - D 1542
(Lieberman-Storch) 4.1
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BECTION 5

NUMERICAL INDEX OF CANCELED TEST METHODS

Canceled Use . Use
Title of canceled FIMS No. 141 FIMS Ro. 141 "ASTM
test method » Method No. Mathod No. Method No.
Qualitative Teast for Rosin 5032 - D 1542
(Halphen~Hicks) 4.2
Iodine Number of Oils and 5061 - D 1959
Fatty Acids
Acid Mumber (0ils) 5071 - D 1639
Acid Mumber (Reains) 5072 - D 1639
Acid Mumber (Varnishes) 5073 - D 1639
Saponification Number 5081 - D 1962
Qualitative Teat for Benzene 5091 7356 -
Procedure B
Copper Corrosion (Aliphatic 5101 - D 1616
and Arowatic Hydrocarbans)
Copper Strip Tent
Copper Corvosion (Aromatic 5102 - D 1616
Hydrocarbons)
pH Value of Pigmeats 5111 - D 1208
Polymerization Residue 5121 - D 233
Aromatic Hydrocarbon Content 5131 ~ -
{Spectrophotometric Method)
Break Test (Oils) 5161 - D 1952
Foots Test 5162 - D 1954
Ester and Ketone Content of Lacquer 5171 - -
Thianer
Aniline Point 5181 - D 611
Mixed Apniline Point 5182 - D 611
Kauri-Butanol Value 5191 ~ D 1133
Nitrocellulose in Floor Sealer 5201 - -
Nitrocellulose in Nonvolatile 5202 - -
Vehicles
Hitrocellulose in Presence of 5203 - -
Glycol Sebacate (Firat Alternate)
Nitrocellulose in Presence of 5204 - -
Glycol Sebacate (Second Alternate)
Water Solubility {Pignenta) 5241 - D 1208
Sec 3
Water Solubility (Alcohols) . 5242 - = -
Water Solubility. (Sclvents and 5243 - -
Plasticigzers)
Water Solubility {Finighed Materials) 5244 - -
xvi
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SECTION 5

NUMERICAL INDEX OF CANCELED TEST METHODS

it

Canceled ! Use . Use
Title of canceled FTMS No. 141 FTMS No. 141 ASTM
test method Method No. Method No. Method No.
Acidicy (Dopes) 5251 - -
Acidity (Lacquer Sclveats and 5252 - - B 1613
Diluents)
Acidity - Mineral Acid 5253 - -
Acidity - Mineral Acxd (After 5254 - -
Distillation)
Acidity of Aromatic Hydrocarbons 5255 - . D 847
Ash (Pigments and Other Solids) 5261 - D 1208
. Sec 2
Ash (Clear Materials) 5262 - .D 1951
Ash - (Vehicle Extracted from 5263 - D 1951
Pigmented Materials) .
Ash (Liquid Driers) 5265 - D 1951
Silica Content of Silicone Rasxn 5266 - -
Vehicles '
Plasticizer and Resin in 5291 - -
Nonvolatile Solids o ’
Sulfur Compounds in Volatile 5311 - D 853
Thinners
Acid Wash of Volatile Thinners 5321 - -
Acid Wash of Aromatic Hydrocarbons 5322 - -
Suilfuric Acid Solubility and 5331 - -
Paraffin Content of Volatile
Thinpers
Cloud Point 5341 - D 2500
Doctor Test 5351 - D 484
- S5ec 4C
Nitro Compounds in Cellulose 5391 - -
Spot Test for Nitrate ian Doped 5392 - - -
Fabricse
Pareffin Conteat of Aromatic 5411 - -
Hydrocarboas . ’ .
Solidification Point of Benzene 5421 - -
Immersion Resistance 6011 - D 1308
} 6.4
Celluloge Film Test 6021 - -
Balt Spray (Fog) Test 6061 - »B 117
- [Method for Testing -Goated 6071 - D 2247 .
Metal Panels at 100 Percent
Relative Humidity —
xvii
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SECTION 5

NUMERICAL INDEX OF CANCELED TEST METHODS

Cancel Use Use
Title of canceled FTMS No. 141 FIM5 No. 141 ‘.ASTH
test method ‘Method No. Method No. Method No.
Spotting Resistance 6081 - D 1308
6.2 &
6.3
Flatness 6102 - - .
45-Degree, O-Degree Diraectional 6121 - E 97
Reflectance .
Luminance Factor of Betvoreflective 6125 Use FTMS No. 370
Materials, Instrumental Measurements
Sctubbing Resistance of 0il Paints 6143 - -
Accelerated Weathering (Open Arc 6151 - G 23,
Apparatus) D 822
Accelerated Weathering (Enclosed 6152 - G 23,
Arc Apparatus) D 822
Conducting Exterior Exposure 6160 - D 1014
Tests of Painte oo Metals
{Conducting Exterior Exposure 6161 - D 1006
Tegts of Paints on Wood
ODrittlenesg of Doped Fabrics ale2 - -
Moigture Vapor Permesbility of 6171 - D 1653
Organic Coating Filwms
Dry Film Thickness (Magnetic 6181 - D 1186
Type Gage)
Dry Film Thickness of Cast Films 6182 - -
Dry Film Thickness {(Mechanical 6183 - D 1005
Type Gage)
Abrasion Resistance (Falling Sand) 6191 - D 968
Print Test 6211 - D 2091
Indantation Hardness of Organic 6212 - D 1474
Coatings
Blocking Test 6216 - -
Flexibility (Percent Elongation - 6222 - D 522
Conical Mandrel)
Flexibility (Percent Elongation - 6222 - D 1737
Cylindrical Mandrel) '
Elongation and Tensile Strength 6224 - D 2370
of Free Films
Elongation of Cast Films 6225 - D 2370
Impact Flaxibility 6226 - D 279%
Infrared Reflectance (From 6243 T - -
Photograph) -
xviii
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SECTION 5 -
NUMERICAL INDEX OF CANCELE'D TEST METHODS
Canceled Use . Use
Title of canceled FTHMS No. 141 FTMS No. 141 ASTH
test method Method No. Method No. Method No.
Tautness of Coped Fabrics ’6281 - -
Bursting Strength of Doped Fabru:s 6291 - -
Adhesion (Parallel Groove Method) 6302 - P 2197
' Method B
Adhesion of GCoatings with - 6303 - D 2197
Scrape-Adhesion Apparatus Method A
arking by Masking Tape 6311 - -
esion and Strippability 6317 - -
Per formance Tests for Floor 6331 - -
Sealers . :
bbing Test 6332 - -
moval Power and Removability 6352 - -
Degree of Resistance to 6411 - D 659
Chalking of Exterior Painta
Degree of Besistance to Checking 6421 - D 660
of Exterior Paints ;
Degree of Beaistance to Erosion 6431 - D 662
of Exterior Paints '
Degree of Besistance to 6441 - D 772
Flaking (Scaling) of
Exterior Paints
Rusting Cbtasined with Paint 6451 - D 610
on Iron or Steel Surface,
Degree of Resistance to.
Degree of Bliastering of Paints 6461 - D 714
Pegree of Besistance to Cracking 6471 - D 661
of Exterior Painta
Unsaponifiable Matter in Drying 7011 - D 1965
Oils and Fatty Acids )
Unsaponifiable Matter in Alkyd 7012 - D 1397
Resina and Resio Solutiona
‘JChlorine Content of Vuwl-Alkvr] 7015 - D_ 1156
Resina
Phthalic Anhydride Coateat of 7021 - D 563
Alkyd Reaina ' -
Pfthalic Anhydride Content of 7022 - D 1306
Alkyd ‘Besine and Esters . -
Containing Other Dibasic Acids .
Phthalic Anhydride Content of 7023 - -
Vinyl Alkyd Besins_
Phthalic Anhydride Content of 7025 - D 1307
Alkyd Resins (Spectrophotometric) . .
"Helamme-Formaldehyde Besin in Alkyds 7027 - - ‘
XTY
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SECTION 5

NUMERICAL INDEX OF CANCELED TEST METRODS

Use

L]

Canceled . _ Use
Title of canceled FTMS Wo. 1641 TTMS No. 141 ASTHM
teat method Mathod No. Mathod No. Method No,
0il Acids Cootent of Alkyd Resins 7031 - D 1398
Analysis of Basic Carbonate 7041 - D 1301
White Lead Pigment
Analyais of Basic Sulfate 7051 - D 1301
White Lead Pigment
Analysis of Blue lead Pipgment 7061 - -
Colorimetric Determination of 7072 - -
Red lead
Analyails of Titanium Dioxide Pigment 7081 = D 1334
(Jones Reduction)
Analysis of Titanium Dioxide Pigment 7082 - -
(2inc Amalgam)
Analysis of Titanium Dioxide Pigment 7083 - D 1394
(Aluminun Reduction)
Analysis of Titanium Digxide 7084 - -
Pigment (Titration with
Ferric Salt Solution)
Analysis of Zinc Oxide Pigment 7091 - D 34
(Qutside Indicator)
Analysis of Zinc Oxide Pigment 7092 - -
(Inside Indicator) : s
Anglysia of Lithopone Pigment 7101 - -
Analyeis of Antimony Oxide 7106 - D 2350
Plguent
Analysis of Chrome Green Pigment 7112 - -
(Perchloric Acid)
Analysis of Chromium Oxide 7121 ~ D 126
Green Pigment Par. 38
Analyeis of Chromium Oxide 7122 ~ -
Green Pigment (Perchloric Acid)
Analysis of Molybdate Orauge 7133 - D 22i8
Analyels of Cadmium Pigment 7135 - -
Anaglysis of Yellow Ocher 7141 - . D 50
Analysis of Metallie Brown 7151 - "D 50
Analysis of Pars BRed, Toluidine 7191 - D 970
Red, and Lithol Red Toner Pigments - oo
Analysis of Ultramarine Blue Pigment 7201 - D 1135
Analyeie of Zinc Yellow Pigment 7211 - D 444
Analysis of Zine Dust (Metallic 7221 - D 521
Zinc Powder) o
xx
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D TEST METHODS -

, y _ +T Caonceled - Use " Use
“' Title of canceled - "~ FTMS No. 141 FTMS No. 141 ASTH .
.. Eeat method . - “. . .- - Mathad No. Method No. Method No.
Metals Content of Driers’ 7231 - D 564
Analysis for Total-Copper in 7232 - D 283
Pigments ,
Analysis ‘of Aluminum in Aluminum 7233 - D 480
Powder and Aluminum Paste
Analysis of Magnesium Silicate 7251 ~ D 717
Pipment ' ’
Analysis of Calcium Carbonate 7253 - D 3%
Analysis of Pigment Extracted from 7321 - -
Graphite Paints
Distillation of Solvente from 7355 - D 3272
Enamels and- Lacquers )
Epoxy Content of Epoxy Resins 74037 - ‘D 1652
Available NCO (Isocyanate) in 7421 - D.2572
Urethanes ‘
Free Tolueme Diisocyanate in 7426 - ~ D 2615
Urethanes :
Identification of Drying 0ils 7501 - " D 2800,
(Gas-Liquid Chromatography) D 2245,
' D 1983
- .
L
xxd L. -




Downloaded from http://www.everyspec.com

FED. TEST METHOD STD. NO. 141C
January 24, 1946

SBCTION 6
NUMERICAL INDEX OF ASTM METHNDS TO BE USED IN FLACE OF

T ca

CANCELED FED. TEST METHOD 5TD. NO. 141 TEST METHODS

'

AST™ FMS No. 141
Method No. Method No.
117 6061
5 4273
29 4255
34 7091
34 7253
50 7141
50 7151
56 4291
56 4292
88 4285
92 4294
93 4293
97 4452
126 7121
153 4181
156 4246
185 4101
233 5121
279 4572
280 4071
281 4191
283 7232
332 ’ 4222
358 2031
sy 4220
387 4221
444 7211
480 H451
180 7233
484 *5351
521 7221
522 6222
562 4281
%63 7021
564 7231
611 : 5181
611 " 5IR2

PO O oD DO o DR D DO oD DD DU DD U Yoo DD oD DD DY o ®
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SECTION 6

NUMERICAL INDEX OF ASTM METHODS TO BE USED IN PLACE OF

CANCELED FED., TEST METHOD 'STD. NO. 141 TEST METHODS

+

ASTM FTMS No. 141
Mathod No. Method No.
D 659 = 641l .
D 660 6421
D 661 6471
D 662 6431
D 714 " 6461
D 717 7251
D 772 6441
D B22 6151
D 822 6152
D 823 2121
D 823 4341
D 847 5255
D 853 5311
D 869 4208
D 891 4183
G 937 4273
D 968 6191
D 970 7191
D 1005 6183
D 1006 6161
D 1014 6160
D 1078 " 4301
D 1078 4302
D 1078 4303
D 1133 5191
D 1135 7201
D 1156 7015
D 1186 6181
D 1200 4282
D 1208 4462
D 1208 5111
D 1208 5241
D 1208 5261
D 1209 4243
D 1296 4401 -
- D 1301 7061°
D 1301 " 7051
7] D 1306 7022

xxiii
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SECTION 6 -

NUMERICAL INDEX OF ASTM METRODS TO BE USED IN PLACE OF

CANCELED FED. TEST METHOD 6TD, NO, 141 TEST .METHODS

ASTH FTMS No. 141
Me thod ¥No. Method No.
D 1307 T 7025
1308 6011
1308 6081
1343 4272
1353 4045
1364 4082
1394 . 7081
1394 7083
1397 7012
1398 . 7031
1474 6212
1475 4184
1476 4083
1542 5031
1542 5032
1544 4248
1545 4271
1613 5252
1616 5101
1616 5102
1639 5071
1639 5072
1639 5073
1642 4151
1642 4152
1643 4161
1643 - 5162
1643 4171
1652 7403
1653 6171
1720 " h204
1724 . 5011
1729 4249
1732 2015
1737 6222
1849 3018
1951 5262
1951 5263
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* SECTION &

"NUMERTCAL INDEX OF ASTM METHODS TO BE USED-IN PLACE OF

'CANCELED FED. “TEST METHOD STD. NO. 141 TEST METHODS

’

e

* ASTM FMS No. 141
Method No.. . Methad No.
D 1951 © 5265
D 1952 5161
D 1954 5162
D 1955 4441
D 1959 5061
D 1960 4461
D 1962 " 5081
D 1964 ° © 4442
D 1965 7011
D 1983 7501
D 2091 6211
D 2197 6302
D 2197 6303
D 2218 - 7133
D.2243 - 3012
D 2245 : 7501
D 2247 6071
D 2350 7106
D 2369 4041
D 2370 6224
D 23720 6225
D 2500 4452
D 2500 5341
D 2572 7421
D 2615 7426
D 2698 4022
D 2698 4032
D 2698 4052
D 2794 6226
D 2800 7501 -
. D 3272 7355
D 3539 4492
E 28 4495
E 97 6121 -
G 23 6151 -
-°T g 23 - 6152 -

NO. 141C -
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SECTION 7.
NOTES ON THE USE OF THIS STANDARD

1. PRODUCT SPECIFICATION. Product specifications for paint, varnish,
lacquer, and related materials shall specify by number which wethed shall be
ugsed to test for a particular property. -Many of the methods in this standard
glve desired conditions for the test involved, in which case, assuming they are
applicable to the product under test, no further information need be apecified.
In some instances, the specification shall stipulate the test conditiocns,
properties to be checked (if there are more than one), and the test periods
involved.

2. SOURCE FOR BECURING FEDERAL SPECIFICATIONS AND STANDARDS

Activities outside the Federal Government may obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under General Information
in the Index of Federal Specifications, Standards, and Commercial Item
Descriptions and at the prices indicated in the Index. The Index, which
includes cumulative monthly supplements as issued, is for sale on a subscription
basis by the Superintendent of Documents, U.S5. Govermment Printing Office,
Washington, DC 20402,

Faderal Government activities may obtain copies of Federal Specifications,
Standards, and Handbooks and the Index of Federal Specifications, Standards,

Commercial Item Descriptioms from established distribution points in their
agenciesn.

and
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SECTION 8
REACGENTS, WATER, AND ETHYL ALCOROL

1. SCOPE. Thie section covers the general requirements for the purity of
‘reagents and water used in the test methods of this standard. Detailed informa-
tion for a particular reagent is given in fhe method in which it is used.

2. REAGENTS. VUnless otherwise' indicated, all reagents shell conform to the
American Chemicgl Society specifications for reagent chemicals, publighed in
"Reagent Chemicals, ACS Specifications," Fifth Edition (1974), and available from
the American Chemical Society, 1155 Sixteenth Stveet, N.W., Washingtom, D.C.
20036, telephone (202) 872-4600. Where such specifications sre not available,
commerclal chemicals having the highest purity ehall be used, and if necessary,
thege chemicals shall be analyzed before use by proper analytical methods.

3. WATER. Unlesg otherwigse indicated, references to water for use in the
preparation of reagents and in the analytical procedures shail be understood to
mean freshly distilled water.

4. ETHYL ALCOHOL. Ethyl alecohol shall be either absolute ethanol (100 percent
or 200 proof), 95 percent ethanol (containing 5 percent of water, 190 proof), or
alcohol depatured according to formulas of the Internal Revenue Service (see 5).
The particular grade of ethanol to be used shall be specified in each method.

5. DENATURED ALCOHOL. Denatured alcohol corregponding to the Eollow1ng
formulas is prepared by ‘adding the designated denaturant to 100 gallons of 95
percent (190 proof) ethyl aleuhiol:

Formula .

Number Denaturant (gallouns)
1 . ) wood alcchol (5)
28 . benzene (0.5)
3A methyl alcohol (5)
124 ' benzene (5)

134 ‘ ethyl ether (10)
L. 23A . acetone {10)

28 benzeae (10)

30 methyl alechol (10)

32 ethyl-ether (5)

35 - . ethyl acetacte (35)

3sa ' ethyl acetate (5)

6. NBS STANDARD REFERENCE MATERIALS, . Information, przcea, and orderxng
iostructions for NBS standard reference materiale are given in NBS Spacilil Publi-

- cation 260, entitled "Catalog of NBS Standard Beference Materidls", available

from the National Bureau of Standards, Office of Standard Reference Materials,
Chemistry B-311, Washington, D.C., 20234; telephome (301) 921-2045.

xxvii
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SECTION 9
ROUTINE AND REFEREE TESTING CONDITIONS
1. CONDITIONING AND TESTING

l.1 Routipe testing. Unless otherwise specified in the product apeéxfxcattbn
or test method, all physical tests on coating materials or dried test f11ms
thereof shall be made at 21 to 32° € (70 to 90° F).

1.2 Referee testing. In case of dispute or disagreement between lsboratories,
and uniess otherwise specified, the coating material or test film thereof shazll
be conditioped in an atmoshphere of 50 :ﬁ percent relative humidity and at a
temperature of 23 +1° C (73 +2° F). 1t ia intended that the laboratory be main-
tained as closely as possible to 23° C (73° F) and a relative humidity of 50
percent. The tolerances indicated are meant to cover variations from the speci-
fied conditions which may occur at different locations in the room.

1.3 Tiwe of conditions. Unless otherwise specified in the product specifica-
tion or test method, the coating material or test film thereof and the testing
equipment shall be allowed to reach equilibrium and then tested at the conditions
opecified in 1,2.

1.4 Lighting and ventilating. Unless otherwise specified, lightipng and
vent11at1ng conditions shall be those normally maintained in a room used for
paint testing purposes.

MILITARY INTEREST: CIVIL AGENCY COORDINATING ACTIVITIES:
GSA
Cuatodians ’ HCC
0858
Army - ME HBS
Navy - SH
‘Air Force - 20 PREPARING ACTIVITY:
Review Activities Army - ME
Army - ER, CR, MI, CE Project 8010-1064

Navy - ¥D, AS

User Activicy

NAVY - MS
DLA ~ ES

xxviii
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INS PECT 10N ( GENERAL)
1. DUTIES OF GOVERNMENT INSPECTOR.: -

1.1 The duti

1.1 The duties of the Govermment inspector are varied and depend om the
- inspection requirements of the order or contract. The requirewent mgy be any

one of the following:

*

1.1 In_gcl:ion duri_& process of manufacture. In this type of inspection,
the Government inspector mey be vequired to witness all steps in the processing
operations, take asamples of raw materials used, sample the finished product, and
witnepgs the filling of the contasiners. : He may conduct or witness teats and
analyses on the samples at the manufacturer's plant or in a laboratory arranged
for by the mapufacturer, and then accept or reject the .batch iavolved, or he may
gend the samples to a Govermment Laboratory for analyses and tests. Material is
often held in tanks until teste on the representative sample are completed.
Containers are filled only after. the Govermment inspector signifies thak tests
are satisfactory. The Governwent inspactor then may be required to wiktness the
filling, determining that the material has been properly wixed, and ascertain
that the specified containers are’ properly fllled .marked, and -shipped.

1.2 Inspectxon prior to sh;gggnt. In th1s type of ingpection, materials are

generally packaged and ready for shipment at the time of arrival of the
Govermment inepector. However,

are involved, the. manufacturer may not fill containers, but will hold the b
io a large tank until the Govermment inspector arrives. All the dut1es of
other thao witnessing the processing operations may apply.

in some instances when larpe amounts of material

eri
atch
1.1

1.1
e

T
FY
materials

- -
ug

type of inspection, packaged
on are to be examined and sampled.

this
i

l.4 Special assignments. Inspect;on may also include the per formance of aay
special asaxgnmant under the applxcnble product specification. Typical of these
are the inspection of the contents of a representative sample of paint to
determine shether hard eettling has taken place in the conteiner, whether the
raterial has obviously deteriorated ko the point of uselessness, and similar
scts. In the case of products purchased in coancentrated form which must be
thinned for use, the Govermment inspector may be vequired to transmit the

sanufacturer’'s thinning divections to the teat laboratory 1f a sample is taken
from a large container marked. with such directions.

-
| - FED. TéST METHOD STD. NO. l41C
1
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SAMPLING FOR INSPECTION AND TESTING

el R _-na-f. £

. ;
hod describes sampling procedures for i

- ~ [ | -~
u L4} 5 LI -3
paints, varnishes, lacquers, solvents, and related products, and the procedure
for the acceptance or rejection of these ‘products.
k]

2. DEFINITIONS

2.1 Inspection. As used in this standard, inspection refers to visual
obgervation, and to facile and rapid weasurement, which requires mo equipment or
only very simple equipment (scale, meter atick, etc.), and which does oot
necessitate destruction of the packaging nor alteration of the product.

Bxamples of inspection include cxamination of preparation for delivery,
condition in containers. number of units involved, and type, class, grade,
color, or other visual considerations of the units as may be called out in the
product specification.

2.1.1 Types of inspectioon.

2.1.1.1 Ingpectioo duriog process of manufacture. In this type of inspection,
the inspector may be required to witness all steps in the processing operations,
take samples of raw materials uged, sample the finished product, and witness the
filling of the containers. He may conduct or witness tests and analyses on the
samples at the manufacturer's plant or in a lsboratory arranged for by the
manu facturer, and then accept or reject the batch involved, or he may send the
samples to a laboratory for analyses and tests. Material is often held in taoks
until tests on the representative sample are completed. Containers are filled
only after the inspector signifies that tests are satisfatory. The inspector
then may be required to witness the filling, determining that the material has
beeo properly mixed, and ascertain that the ppecified containers are properly
filled, marked, and shipped.

2.1.1.2 Inspection prior to shipment. In this type of inspection, materials
are generally packaged and ready for shipwent at the time of arrival of the
inepector. However, in some instances when large amounts of material are
iovolved, the manafacturer may not fill containers, but will hold the batch in a
large tack until the inspector arrives.

2.1.1.3 Inspection at destination. In this type of iangspection, packaged
waterials which have arrived at destination are to be examined apd sampled.

s Tonrmantsoarn mow als inelada rha corfAasmancas
Ledsday = diiap e A gy 8480 1OCiyuGe e v‘l.bvl,uluu\-c

any special as nder the applicable product specificatiao. Tyfical o{
these are the inspection of the contents of a representative sample of paint to
determine whether hard settling has taken place in the ‘container, whether the
material has obivously deteriorated to the point of uselessness, and similar

2.1.1.4 S
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acts. In the case of products purchased in concentrated form wvhich must be
thinoed for use, the inspector may be required to transmit the manufacturer's
thinning directions to the test laboratory if a sample is taken from a large
container marked with such directions.

2.2 Test. As used in this standard, test refers to a measurement of physical
or chemical characteristic which requires spec1a1xzed equxpmeut. trained
apalysts, or a long period of time, and which may or may not necessitate
alteration of the product. Examples of testa include viscosity, working
properties, drying times, aunes;on, and all others that are called out in the
product specification.

2.3 Delivery. Unless otherwise specified, this represents the quanctity of
material of the same units, type, class, grade, color, composition, etc.,
purchased for delivery at one aspecified time.

2.4 Llot. A lot is a delivery, a portion of a delivery, or a multiple of
deliveries composed of material of the same type, class, grade, composition,
color, etc. A lot is rejected or accepted as a whole oo the basis of inspection,
test, or both, carried ouf op a sample or samples from a lot. Unless otherwise
specified, a lot of varicus materials shall be defined as follows.

2.4.1 Liquid paints, enamels, resin solutions, removers, varnishes, drier
solutions, pastes (io bulk), and similar products: A lot shall be a
manufacturer's single batch, i.e., all raw materials processed at one time or im
one operation or sequence of operations to a Einished producc.

2.4.2 Solvents, oils, hard resias, dry powders or pigments, and materials
packaged in tubes or Semkits {of ome or two components), cartridges, or
pressurized (aerosol) dispensers: 1nasmuch as the individual bateh identrity may
be lost or of little significance, lot definmition for these products shall be
the same as that for "delivery". (see 2.3).

2.4.3 Liquids in bulk. Where procurements are made for bulk shipmeats of
liquids, each tankcar ahall be an individual lot.

2.4.4 8ize, F¥For purposes of sampling, and unless otherwise specified the lot
shall be as large as possible, subject to the considerations above, and of such
size as to permit representative sampling in accordance with MIL-STD-105 (see

5-1)-

2.4.5 There may be occasions wherein lot formation will mot coovenieatly fall
within the above definitions. 1p such cases, sound judgment must be made as to
lot formation, using the above as guidelines in such manner as to be commensurate
with the provisions of MIL-STD-105. The lot shall be so formed that its *
conponents are eagily accessible for sampling in accordancc with the specified
plao.

FED. TEST METHOD $TD. NO. l41C
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2.4.6 Change in lot formation. No material shall be added te or removed from
a lot once the inspector has begun to draw samples therefrom. dowever, if the
inspector potices some damaged units (by accident or ather circumstances net
related to the manufacturing process) before beginning tu sample, and if the
damage is of such character that it is apparent to him that no other similarly
" damaged units are distributed throughout the lot, then che inspactor shall have
this damaged mwaterial removed from the lot before drawing a sample.

2.5 Unit. For purposes of sampling, and unless otherwise apecified, lots
ghall be expressed in units as follows.

2.5.1 Lliquids: U.S. gallens.

powders, hard resins, highly viecous pastes in bulk, etc.:

N’

2.5.3 Haterials packaged in tubes, pressurized {(aerosol) dispensers, Semkits,
cartridges, etc.: Each contaioer shall be a separate unit. Where tubers
cartridges, Semkits, etc., are parts of multiple—~cowmponent kits, each ki shall
be a separate ugit-

3. SAMPLING PLANS

3.1 Sampling plans, inspection levels, and acceptable quality levels (AQL)
{ona 5§ 1% Pnv imomomtinn mmd bosts omebh Yoy foon 7 &Y okall Lo ocomalaed {0
LX- A4 EA NN A WA AN PTG s LUMN gl L3 - N} Cabida AL A X A= Ll 2 SuaLL uUs ad&uyl.::u Ad)

accordance with MIL-STD-105.
3.2 Inspection.

3.2.1 Inspection of preparation for delivery. Wwless otherwise specified,
each lot of wmaterial, in units packaged for delivery, shall be inspected in
accordance with PPP~P-1892 (see 5.2). Inspection of each lot shall be made in
accordance with MIL-STD-105, inspection level 1 and an AQL of 1.5 percent
de fective. -

3.2.2 PFor end item inspection of material not involving tests, other than as
in 3.2.1, and unless otherwige specified, each lot shall be inspected in
accordance with MIL-STD-105, inspection level 5-2, with an AQL of 4.0 percent
de fective. ’

3.2.3 Liquids in bulk (see 2.4.3) do not require inspection as described in
3.2.1 and 3.2.2, but ipspection shall be made of tamkcar or transport vehicle to
ensure that appropriate DOT shipping markings are present (see 5.3).

3.3 Tests. Unless otherwise specified, sampling of the end iten for rests
shsll be as follows.- -

FED. TEST METHOD STD. NO. 141C
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3.3.1 For wost materials, each lot shall be ssmpled in accordance ulth
MIL-S5TD-105, inspection lavel S-2 and AQL of 2.5 percent defective.

3.3.2 For materials in pressurized (aerosol) con:giners, each lot shall be
nrem el ad s vt A e ca ey i MTI—Q'FI'\-'II'\‘ fivanantritan 1awal T md AN ‘\0- | LY
sampicl in SCCOTCaEnCe Wilnh LiL™o: iOnsSpaciion ieve. i, ant Ays Ee s
percent defective.

!

3.3.3 Materials in bulk (see 2.4.3) do not lend tnewselves to sampling as
described ia 3.3.1 and 3.3.2 (see 4.5.5),

4. PROCEDURE
4,1 UGeperal considerations.

4.1.1 Sampleg are taken for the purpose of having representative guantities,
of economical and conveniept size, from each 1ot of material for inspection and
tests, 80 that it may be ascecrtaiped if the materials meet the requirements of
the product ppecification, and also to determipe uniformity within a lot that
has been packaged prior to inspection.

4.1.2 Wo get of directions for sampling, however explicit, can teke the place
of judgment, skill, and previous experience onm the part of persons actually
engaged in the gampling and in the supervision of the gampling. These directions
are intended to supplewent this experience and particlarly to serve as a guide
in the selecrion of the method which 1s to be used in comnon by each of two or
more contracting parties.

4.2 Method of sampling. The lots, assembled as described in 2.4, shall be
sampled according to the applicable plan described in paragraph 3. For lots of
materials, samples eghall be selected at random se¢=that they are representative
of the lot.

4.3 Sample size. The sample shall be of such size as to permit the .
performance of all inspections’ and tests. In most cases, I quart of liquid or 1
pound of dry material is sufficient.

4.4 Original containera. To the extent possible, it is advisable that
originsl, uoopened containers within each lot be selected as samplea. When
individual containers are less than the l-—qusrt, l-pound, or other required
size, a pufficient oumber of containers ghall be selected tc equal the required
size. Obviously it ie not always convenient or economical to have sanples of
very large size, such as 5 galloos, 50 pounds, or even 1 gallon, if the lot is
small or the materiale relatively expensive. In thede cases, care must be
exarciged gp that sampleg are uniform and renresentative of the lot of mn_eg\_al_

2T ¥ =R SRS =

(see 4.5). -
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4,5 Uniformity of samples.

4.,5.1 Clear liguids filled for delivery. Clear liquids, such as oile,
varpishes, solvents, drier solutions, etc., shall be stirred so as to be upiform.
Care must be taken so that any separation, sediment, gel, or other matter indica-
tive of noouniformity is included io the sample.

; )

4.5.2 Pigmented liquids in filled containers. These materials should be
gtirred thoroughly so as to be uniform. Where there is settling, or separation
of constituents, these should be reincorporated by '"boxing."” This consists of
having 4 clean container of the same size, into which is poured the liquid
portion from the container being sampled. The remaining settled portion is
stirred into a thin paste as upniform as possible. The removed liquid is then
poured slowly aand with stirring back iate the original container. The contents
are finally poured back and forth from container to coontainer until a representa-

tive semple caa be taken.

4.5.3 Materials in drums. Solvents, clear coatings, paint removers, etc., in
drums may be mixed to uniformity by rolling, iovertiog, or rocking the drums.
Pigmented coatings in drums do not conveniently lend themselves to 'boxing" as
described in 4.5.2, and an alternative sampling procedure must be considered
(see 4.5.7). The same applies for pastes in upit coantaipers larger than 1
gallon.
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be melted by heat and stirred thoroughly before being sampled- This is
inconvenient and possibly dangerous. If these coatings are packaged in units
larger than ! gallon, an alternative sampling procedure (see 4.5.7) must be
considered.
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4,5.5 Clear liquids for bulk shipment. Liquids in bulk such as solvents,
oils, varnighes, paint rewmovers, etc., are normally in taokcars or storage tanks
and should be made as represeatative as possible by agitatiom or circulation.
Then, if possible, samples should be caken from the top, middle, and bottom of
the tank.

4.5.6 Dry materials. Ordinarily pigments, powdera, hard resgios, etc., are
more likely to be uniform than pigmented liquids. Care wust be exercised,
however, to epsure that samples of these materials ave represeantative of the lots
being inspected and tested.

4.5.6.1 Pigpnents and powders. Small coantainers, such as thoge about 1 gallon
in volume, should be "boxed" as described in 4.5.2. Since moisture content and
size of agglomerates may vary in large containers, samples should be taken from
different parts of the containers. For ssmpling very large containérs of these
materials, an alternative sawpling procedure {see 4.5.7) should be considered.

FED. TEST METHOD STD. NO. 141C
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4.5.6.2 Hard resins. Where these paterials are in lumps, samples should be
representative of the various size lumps observed. Where the resin is a solid
mass in a contaiper, it may be sampled as described for hot plastics im 4.5.4.
1f heating 15 koows to change the composition of the material, an alternative
sampling procedure (see &.5.7) should be considéred.

4.5.7 Alternative sempling procedure.’ Where it is impractical, inconvenieat-
or dangerous to take ssmples as described above, and where permitted, samples
may be taken in the mamufacturer's plant during filling operations or production
lipe as applicable. In such tases samples should be takea near the beginning,
in the middie, and near the end of the operation. Sampling in this manner wust
be supervised by a representative of the purchaser or by an individual delegated
by that representative.

4.5.8 Pressurized (aerosol) dispensers. For obvious reasons samples cannot
be taken from coatings packaged in pressurized dispensers. The filled containers
shall be taken as samples in accordance with 2.4.2., 2.5.3, 3.1, 3.2.1, and
4.4. The filled containers are subject to inspections as required by the
product specifications. Also, product specifications normally permit some tests
to be performed on the coating concentrate prior to its packaging. Unless
specifically stipulated, nowever, coating concestrates do not constitute sampies
for inspection and tests as defiaed herein.

4.5.9 Composite gamples. Composites of the samples taken as directed herein
ghall not be used in inspections as here defined, inasmuch as inspection is
intended for observing conditions of products as they exist phyasically. While
not recommended, composites may occasionally be permitted for economy in
testing. Where permitted, however, a composite must be representative oaoly of
ao individual lot of material.

4.6 Disposition of samples. Unlesa otherwise specified (see 4.4 and product
specification), each sample taken as directed herein shall be sealed in a clean,
dry container and marked so as ‘to clearly identify the lot of material ipvolved.
Unless otherwise specified, each sample shall be.inspected and tested in accord-
ance with the product specification. Each inspection and test value, as well as
the average value, for each sample shall be reported, and failure of any sample
to meet all requirements in the product specification shall be cause for
tejection of the sample.

4.7 Termination of sampling. When, in the course of sampling, the material
is found ko have serious obvious defects (see method 3011 et. al.), sampling
shall be terminated and resumed only after defects have been corrected or the
defective marerial replaced.

4.8 Time of sampling. Samples shall be taken during or as asoon as po;sible
after manufacture -of the material. ’

FED. TEST METHOD STD. NO. 141C ’
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5. NOTES

5.1 Military standard: MIL-STD-105, Sempling Procedures and Tables for
Ipspection by Attributes. i

5.2 Federal specificaion: PPP-P~1892, Paint, Varnish, Lacquer, and Belated
Materials; Packaging, Packing, and Marking of. .

"5.3 Code of Federal Regulations, 49 CFR 171--177, Department of Transpor-
tation, Hazardous Materials Begulatiomns.

1
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CONTRACTOR INSPECTION RESPONSIBILITY
1. SCOPE. o - ' T

1.1 This gethod covers the requirements for contractor inspection
reapoua1b111ty as outlined below:

2. QUALITY CONTROL PROVISIONS

rh
|
1
]
h
']
I

.1 Lﬁsﬁééﬁiﬁﬁ and test o 3
of all inspection and testing requirementa as spec d in the specification for
the commodity. Except as otherwise specified, the contractor may utilize his ouwn
or uny other inspection and testing facilities and services acceptable to the
Govermment. Records of the examination and tests shall be kept complete and
available to the Government. The Govermmest reserves the right to perform any
of the inspection and testing set forth in the specification and contractual
documents where such is deemed necessary to ensure that supplies conform to
prescribed requirements.

2.2 Quality control system. The contractor shall maintain an effective
quality control system. This system shall provide for adequate controls of
quality throughout all areas of contract performance. Descriptive procedures
shall be provided and maintained to illustrate the entire process of receipt and
handling of ingredient materials, and the manufacture, inspection, testing,
packaging, packing, marking, and ghipping of finished product. The contractor
shall provide for or maintain at least a winimum of accurate laboratory teating
equipment in satinfactory operating condition sufficient to perform the required
acceptance tests and to ensure that the products conform to contract requirements.

3. EXTENT OF TESTING

3.1 Over 250 gallons or 2,000 pounds, as applicable {sece 8.1). The
contracror shall have all acceptance tests made as required by the specification
and the contract aond shall submit the laboratory test report when the contract
or order provides for more than 250 galloms or 2,000 pounds of one wmaterial.
When the contractor has a past history of good quality control as determined by
the Governuwent quality control activity:

a. With 90 percent of
requirements;
b. With the 10 percent of the quantity noomconforming having only mipor
discrepancies with no gross devergence from specification requirements;
"¢« With reasonable conformity with Goverument test results;
. . ’

then tesfing of up to four lots in five of the same material, regardless of

contract or order, may be reduced to that of 3.2.
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3.2 50 - 250 galions or 400 - 2,000 pounds. Reduced testing will be
permitted on contracts of 50 gallons or 400 pounds and over but not exceeding
250 gallous or 2,000 pounds, provided the formulation used has been shown to
comply with all requirements by prior testing. For paints and similar pignented
and clear products, the submitted test report shall cover the followlng
characteistics, as applicable: :

a, Application properties.

b. Drying or curing time.

c. Appearance of dry film (gless, color, etc.).
d. Opacity.

e. Fineness of grind,

f. Weight per gallon.

g. Viscosity.,

h. Percent ooavolatile.

i. Strength properties (adhesives).

For other materials, teat may be reduced to generally accepted plant control
procedures and other tests indicative of quality that can be completed within 2
days time with common laboratory equipment.

3.3 Under 50 gallons or 400 pounds. When the quantity is less than 50
gallons or 400 pounds, the contractor may furnish a certificate indicating
compliance with all requirements of the specificatiop in lieu of a test report,
provided the formulation used has been shown to comply with all requirements by
prior testing. Unless otherwise specified in the contract or order, material
furnished shall have a l-year unqualified shelf 1life beginning with date of
manufactore marked on container, and must be guaranteed usable for the iatended
purpose after normal mixing, stirring, or.shaking.

3.4 If at any time Govermment testing indicates sigaificant differences when
checked against the contractor's teat reports, the contractor will be advised
and his quality control system will be considered to be in a noncomparablie
gtatus. He will thep be required to submit laboratory tests on a more complete
teating basis on each lot, dependent on the natura of the difference, until
comparability is veestablished. Thie action shall be effective regardless of
material then being manufactured or the contract under which it is being
procured.

4. PAINT CHIP REQUIREMENT

4.1 For each lot of all coatinga, the contractor shall furnish the Govermment
representative a coated card which shows the color, gloss, and general appearance
of the.material covered by the lot. Theé card shall be no smaller than 3 by 5
inches. . For acceptance, the color must match, within specification limits, the
color card furnished for the contract or order by the Govermment representative.

FED. TEST METHOD STD. RO. 141C
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5. TESTINC PROCEDURES AND REPORTS

5.1 All tests performed shall be in accordance with the applicable
specifications. The contractor is cautioned to refer to and to comply with all
modi fications of the specifications cited in the contractual documents.  If

testing is not done by the contractor, if shall be his responsibility to furpish

his designated testing facility with all, pertiment cootract informatioan aod

modi fications to make certain that the testing establishment is adequately
informed to accomplish all tests and make accurste reports. Quantitative test
results shall be reported to the same pumber of significant digits as are umed
in astating the requirements of that property in the commodity speci ficaton.
Qualitative values shall be definitely stated. Results should not be reported
simply as "complies" or "satisfactory," but in the same wmanner as the
requirements. The test methoda shall be reported by reference to the applicable
paragraph ip the product specification or the method number when referenced to a
FPederal or other test wethod standard.

6. INGREDIENTS--CERTIFICATE OF COMFLIANCE

6.1 When the specification has mandatory ingredient requirements and the
quantity of finished product is 50 gallons or 400 pounds or over, the contractor
shall make available to the Government representative a certificate of
compliance from the ingredient supplier for each ingredient, as applicable. The

gn‘-ra F1f‘nl‘e nF comnliancs shall r‘"‘ﬁ tha AdAatn nr tho losntinn and svailahiliro
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of data, i.e. the quality control data upon which the certificate is based. For
frequently replienished ingredients, normally mixed, blended, or combined in
tanks or bins, the contractor shall make available a record of ingredient
supplier's certificate of compliance for each replenishment. For products of
critical end use such as ship-bottom paints, ingredients shall be sampled and
subjected to verification teste in a Goveroment laboratory prior to start of
manu facture, when so required by the specification.

7. SAMPLES

7.1 Unless otherwise specified, sampling shall be in accordance with Method
1022,

8. NOTES

8.1 While most paints and related products are bought by volume (gallons,
etc.), some products such as pigmeats, hard resisns and, possibly, pastes are
bought by weight (pounds, etc.). The weights called out in this method are
considered convenient and representative amounts or lots for determining the
extent of testing required. No specific mathematical relat1onsh1p ig jmplied by
the gallons and Pounds called out in this method.

FED. TEST METHOD STD. NO. 141C
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PREPARATION OF PANELS AND APPLICATION OF TEST FILMS
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PREPARATION OF STEEL PANELS
1. SCOPE

1.1 This method preacribes the type of steel panels to be used and the
procedures to be followed in their prepa:atton for testing paint, varnish,
lacquer, and related products, . -

Four procedures of panel preparation are covered, as followa. Procedure A,
Panels for Testing on Steel without Chewmical Treatwment. Procedure B, Panels for
Testing on Phosphoric Acid-Cleaned Steel. Procedure C, Panels for Testing on
Chemically Treated Steel. Procedure D, Panels for Testing ou Mechanically
Cleaned S5Steel. ;

2. EQUIPMENRT

2.1 Test panels. "The test panels shall be prepared from new cold-rolled
steel, rust—-free No. 20 gage (G.0G375 in.), unless otherwise agreed upon between
the purchaser and the gupplier, but io any case, not thinoer than HNo. 24 gage
(0.025 in.). The steel shall be cold-rolled carbon steel strip conforming to
ASTM A 109 and shall have a Rockwell Hardgegs of 55 te 7% on the YBY geals. It

shall have a surface roughness of 30 to 50 wicroinches (arx;hmetlcal average) as
rolled. Flat polishiong of this steel surface to a 15-to~20-microinch
farithmetical average) waximum shall be allowed {(note 1). The steel shall have
been coated at the will with a suitable rust-preventive compound for shipment or
storage. After cuttipg the steel into test. panels, the coating shall be removed
as described in procedure A. Supplier—cleaped panels shall be wrapped in a
paper impregnated with dicyclohe xylammonium nitrate, or its equal, and then
sealed in a waterproof bag or envelope. 1f recoating the cleaned panel with a
suitable ruat-preventive cowmpound is required, thea the ioner wrap may be a
neutral pH paper or polyethylene. The panels shall be not less than 2-3/4 by
5-7/8 inchee in eirze. Edges gad coruers ghgll be smooth and rounded.

Note 1. Flat polishing is & method of uniformly polishing the steel surface
with abrasive belts mechanically -to remove surface copteminations that may
icfluence the uoniformity of teat results obtained with steel test panels. To
insure complete removal of surface contaminstion, the original surface shall be
completely removed as deterwimed by visual inspection; in apy case, & minimum of
0.0003 ioch of surface shall be removed. Care must be used io the operation of
the polishing apparatus and after cleaning the test panel to insure that grit
and steel particles are not left on-the polished surface.

3, SOLVENTS AND REAGENTS

3.1 Denatured alcohol (95 percept). Specially denatured alcohol corresponding
to any of the following formulas of the U.5. Bureay of Internal Revepue; »SD 2-B,
..BD 3-A, SD 12-a, SD 13—A SD 23-A, SD 28, 8D 30, SD 32, SD 35, or SD 315-A.

— FED. 'I‘EST HE’I‘K)D STD. NO. 141C
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Anmonium hydroxide (sp gr. 0.90), Concentrated ammonium hydroxide

Ry Aar @ . .-

3.3 Methyl alcohol (methanol), cnnformmg to the specifications for methyl
alcohol (A.C.5 grade). -

3.4 Phoaphoric acid (1:1). Mix equal voludes of concentrated phnsphonc acid
(H3P04, 85 percent) and distilled water. . T

l

3.5 Solvent wixture. Prepare a solvent mixture consisting either of equ&l
volumes aliphat:l.c naphtha ('I'I‘-N-'95) and xylene (ASTM D 845) or of three volumes

wnliemnm ~& STODY
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Note 2: Other combinations of organic solvents that will produce a surface
equal in cleanliness to the solvent mixtures mentioned in 3.5 way be used if
agreed upon by the purchaser and the supplier.

3.6 Trichlorethylene conforming to and magintained in accordance with the
specification for trichlorethylene (0-T-634).

4. PROCEDURE e

4.1 Procedure A. Panels for testing on steel without chemical treatment.
Wipe rust free panels vigorouly on both sides with a cloth wet with the solvent
to remove the gross film of oil. Clean the panels as described ip 4.1.1,
solvent gpray; 4.1.2, vapor degreasing; or 4.1.3, solvent brugh. Spot sanding
of the test panel surface is not permitted.

4.1.1 Solvent spray cleaning. - Spray the solveat mixture (see 3.5), downward
at an acute gngle to the panel surface, uasing a spray gun operated with the
fluid tip wide open and the atomizing tip almost completely closed. Preferred
practice is to support the panels on a rack at an angle of approximately 25
degrees from the vertical and to hold the epray gun eo that the jet is directed
vertically downward. - The bottoms of rhe panels should rest upon projections,
guch as pails, that pernit the solvent to drain from the bottom.edge. Direct
the solvent aver the surface of the panel in an oscillating rinsing manner,

‘moving the gpray progressively from the top to the bottom of the panel until all

soluble and loosely adhering soil has been washed off. The mipnimum treatment
shall consist of five washings, three on the side to be tesicd, und two on the
rveverse side, Alternate the washings, starting and ending with the side to be
tested. Allow the panels to dry at room temperature until all solvent has
avaporated (approximately 15 min.). Then rub the papkls briskly with a clean,
lintless cloth to remove any adhering dirt or amut, After this treatment, dip 1
panel of each 20, mowentarily, inte distilled water. If it does not retain a
continuous film (that is, shows a water bresk}, repeat the eatire cleaning
process (note 3). Then coat the clean panels immediately or store them in.a

by -
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desiccator until needed. Handle supplier-cleaned panels as clean panels when
the original exterior waterproof wrapper is not broken. Do not touch the panels
with the fingers during the complete process of preparation. .

Note 3: It may sometimes be necessary to immeree the panels inp methyl .alcohol.

to obtain a water break free surface. Mhen this is required, immerse the panels .-
in methyl slcohol, remove, dry at. a temperature of 125° to 200° F, and allow to
cool to room temperature before coating or storing.

4.1.2 Vapor degreasing. Suspend the panels ip a vapor phase-type degreaser
containing stabilized trichloroethylene and allow them to remain above the
boiling solveat until they attain the temperature of the vapor, at which time
copdensation on the panels no lopger occurs. Allow the papels to cool to room
temperature, rub briskly with a clean, lintiess cloth, immerse in methyl
alcohol, dry, and check for water break as described ino 4.1.1.

4.1.3 Solvent brush cleaning. Power brush scrub the panel with the solvent
mi xture (see 3.5) until all esoluble and loosely adneripg soil has been washed

wrane Poms
PUWl woie

Allov the panels to dry at rature
or force dry at a tewmperature no higher than 300° F. Allow the paanels to cool
to room temperature, rub the panels briskly with a clean, lintless ¢loth, and

check for water break as described inm 4.1.1.

e
P~

4.2 Procedure B. Panels for testing. on phosphoric acid cleaned gteel unless
athervise specified shall be treated per 4.2.1.

4.2.1 Phosphoric acid coating. Clean standard rust-free panels as described
in procedure A, 1nocluding the rubbing with a clean, lintless cloth. After
rubbing, dip the panels in phosphoric acid (i:1) at 80° +5° F for 1 minute {note
4). Rinse the panels iumediately by spraying with distilled water for a minimum
of 15 seconds and note whether a continuous film is formed. Spray all paucels
that retaio a continuous film (that is, show no water break) once with 95
percent desatured alcohol to which has beea added 1 percent, by volume of
ammonium hydroxide (sp. gr. 0.90). Dry the panels at a temperature between 125°
and 200° F and coat them immediately or store them im & disiccator uatil
needed. Do not touch the panels with the fingers during the process of
preparation.

tlote 4. Do not use phospnoric acid solution to clean more than 100 square feet
of panel surface per liter of solution.

4.2.2 FPhosphoric acid etch. Clean standard rust—free panels as described in
procedure A including the rubbing with clean lintless cloth. After rubbing,
immerse the panels in phosphate cleaner of.the following composition at room
temperature for 1 winute.

FED. TEST METHOD STD. NO. 141C
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Formulat

3 milliliters of A.C.5. reagent grade bhosphnric acid.

1 milliliter Tergitol Penetrant No. 4 (Union Carbide and Carbon Corporation).
. Water to make 1,000 milliliters.

Rinse the panels under running warm water ahd immerse for 1 minute in the

solution of chromic acid 0.1 percent at 85™ #5° C (185° #9° F). Blot panel dry -

with absorbent paper or cloth and heat in an oven at 105° +2° ¢ {221° +3.6° F)
for 5 minutes. Cool to voom temperature and coat the panela imsediately or
store them as in procedure A until peeded. :

4.3 Procedure C. Panels for testing oo chemically-treated steel.

Poant Fho namala cdbh 2 ahaocnh atkos
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coating or other conversion coat1 g representative of production performance.
The conditions of treatment shall be as agreed upon between the purchaser and
the supplier.

4.4 Procedure D. Mechanical cleaning.

4.4.1 The steel panel surface shall be buffed by means of 240 grit ealumioum
oxide gbrasive with cloth or paper backing so as to produce a smooth surface of
10 to 20 microinches root mean square (r.m.s.). The use of wet or dry cloths or
wet or dry papers is prohibited. The final abrasion marks shail be in the
direction to the length of the panel. The sanded panel shall be further cleaned
to remove dust from the abrasioca operatioa using clean, dry sbsorbent tissue or
cleth and then cleaned as per procedure A. When specified, this may be followed
by procedure B or C, or other chemical treatment.

FED. TEST METROD STD. RO. 141C
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PREPARATION OF TIN PANELS
1. SCOPE

1.1 This method prescrxbes the type of tin'panels to be uaed and the
procedure to follow in the1r preparat10n for testing paints, varnxsh. lacquer,
and related products. .

2. EQUIPMENT

2.1 Test panels general. The finished tinned panel shall counform to the
requirements of QQ~T-425 for class A2 (best coke), grade 1, 31 gage ICL tio
plate having a base weight per base box of 100 pounds and equivalent we1ght per
square foot of 0.44 pound.

2.2 .Flex1b111:y testse. The tinplatﬁ specified in 2.1 shall be made By
plating manufacturer’'s standard gage No. 31 (0.0107 inch), soft skin rolled
temper (condition 4) steel sheet of nonaging quality conforming to ASTM A 109.

2.2.1 Bending property. Panels (3 to 5 inches) cut at random from the plated
sheet, when beat through an arc of L80 degrees over mandrels from 1/8 to 1 inch
in diameter, shall conform to the circumference of each mandrel without any
de formation such as bulging, buckling, or breaking.

3. CLEANING SOLUTIONS

3.1 Solvent mixture. Prepare a solvent mtxture consisting either of equal
volumes of aliphatic naphtha (TT-N-95) and xylene (ASTM D 845) or of three
volumes of aliphatic naphtha and one volume of propylenme glycol monomethyl ether.

-3

3.2 Trichlorethylene conforming to and maintaiped in accordanée with the
specification for trichlorethylene (0-T-634)

Note l: Other combinations of organic solvents that ‘will produce a surface
equal io cleanliness to the solvent mixtures mentioped in 3.1 may be uaed it
agreed upon by .the purchaser and the supplier.

4. TFROCEDURE

4.1 The panels shall be cleaned by any wethod in prbcedure A of 2011.
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PREPARATION OF ALUMINUM ALLOY PANELS
1. SCOEE

1.1 This method covers.the Lreatmen: necessary for preparntxon of aluminum or
aluminum-alloy surfaces for painting. -

2. EQUIPMENT

L B | -
&s k 3 L Eﬂ.ll!: L33 e

2.1.1 Type of metal. The metal shall conform to either QQ—A-250/4, Aluminum
Alloy 2024, Plate and Sheet; QQ-A-250/5, Aluminum Alloy Alclad 2024, Plate and
Sheet; QQ-A-250/12, -Aluminum Alloy 7075, Plate and Sheet; QQ-A- -250/13, Aluminum
Alloy Alclad 7075, (Alumioum -'5.6 Zinc - 2.5 Magnesium - 1.6 Copper) Plate and
Sheet; or other as apecified in the product specification.

2,1.2 Thickpness of metal. The metal shall be of the thickness speci fied, but
in no case less than 0.020 inch. ’

2,1.3 Size of panel. The test panels shall be cut to.the specified size,
which shall be not less than 2-3/4 by 5-7/8 inches (3~ by 6-ianch size
preferred). All edges and cormers shall be smooth and uniformly rounded.

2.1.4 Panels for extericr exposure. Panel dimensions shall be as specified.
Panels often used for exterxor exposure are of the following sizes, desxgnated
as size a or size b:

Size a. Approximately 5 inches wide, 16 inches long, ‘and from 0.032 to
0.040 inch thick.

Size b. Approximately &4 inches wide, 12 inches long, and from 0.032 to
0.063 ipch thick.

When cleated panels are specified they shall conform to the requirements of
figure 1. '

3. REAGENTS AND CHEMICALS
As indicated in section 4.
4, PROCEDURE FOR CLEANING AND PREPARATION OF TEST PANELS

4.1 Preliminary cleaning. All panels shall be given a preliminary cleaning
by vapor degressing or solvent washed as in 2011; and then be treated io
accordance with 4.2 or 4.3 as specified in the product specificatioom~
Chlorinated hydrocarbons and high pH material shall anot be used.
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4.2 Panels to be anodized, Immerse the panels in a hot solution of mild
irhibited alkaline cleaner for the specified time and at the specified
temparature, and then thoroupghly rinse with water. The panele shall then be
anodized in accordance with MI1-A-8625 or the method otherwise ppecified. The
follouing methods have becn found satisfactory for cleaning treatmeat.

a. TImmerse for 5 to 10 seconds at a uémperaturc of 150° to 160° F in 6.7
ouncee per gallon (50 grams per liter) of caustic soda solution saturated with
fluosilicate.

h' Tromramannm  Loea 1.0 o . =

- X
ImmeTse Ior minuteés &t

ju ; bailiﬁg in a solution of 4 ounces per
gallon of the concentrate given in

TABLE I. Cleaner concentrate

Percent

Ingredient by weipght
Rodium metasilicate 41
Sodium trisilicate (soluble) 54
Synthetic soap 5

4.3 Panels not to be anodiged.l/ For control/ or routine testing, aluminum
alloy panels will require no other preparation than that specified in 4.1. Clad
aluminum alloy panels shall be further treated with an alcoholic phosphoric acid
cleaner of the composition given in table II. The alecoholic phosphoric acid
cleaner may be applied by scrubbing the panels with a bristle brush for a period
of 2 minutes or by dipping for the sawe period of time. The cleaner is then
removed by rinsing thoroughly with water and drying.

TABLE 1IT. Alcaholic—phosph&ric acid cleaner.

Percent
Ingredient : by weight
gutyl aleohol 35
ater . 22
Isopropyl alcohol , 25
Phosphoric acid (85 percent by weignt) 18

1/ Unless otherwise specified, for use, panels shall be prepared by cleaning
with alcoholic phosphorlc acid and water rinsing as described in table II,
and then shall be given a chemical film conformiog to MIL-C-5541.applied to
the ‘panels in compliance with the divectionas of the manufactu:eta. -

2/ Uhen the behavior of the sample is to be compared with that of a8 control

material, all test panels shall be prepared in the gaeme manner.

FED. TEST METHOD STD. NO. 141C
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FIGURE {. Aluminum-ailoy exposure panel-cleated.
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PREPARATION OF GLASS PANELS

1. SCOPE

-]
[ald
[,

1.1 This method covers the prepatatlon of giass paneis uvused to evaiu
quality of coatings.

2. EQULPMENT

2.1 Type of glass.

2.1.1 Window glass, the surface of which is reasonably plane and free of
irregularities.

2.1.2 Clear plate glass not less than 3/l6-inch thick.

2.1.3 Plate glass that has been ground uniformly on one side with 1F
carborundun.

2.1.4 Black carrara glass, one side of which has been p011shed to a smooth,
high-gloss surface.

2.1.5 White carrara glass, opne side of which has been polished to a smooth,
high—gloss surface.

2.2 Test panels.

2.2.1 Size. Since the nature of the test governs the type and size of the
test panel to be used, this information shall be included in the specific teat
method. Three- by six—inch panels are recommended.

3. REAGENTS
3.1 Methyl alcohol, A.C.S5. reagent grade.

4. PROCEDURE

4.1 Cleaning.

4.1,1 New panels. The panels shall be cleaned by means described in 2011
until no water bresk occurs. Absence of water break is determined by iomersing
the panels im A.C.5. reagent grade methyl alcohol (methanol), removing and
drying the panels at 52° to 93° C (125.6° to 199.4° F). After the panels have -
been cooled to room temperature, they shall be dipped momeatarily -into distilled
water and allowed to draio in & vertical position. While draining, the panels

shall be covered uxth a8 continuous film of water (that is, show po water break).

FED. TEST METHOD STD. NO. 141¢
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Again dip the panels in the alcohol, allow them to drain and dry. The panels

ohall be ugsed immediately ar stored in a desiccator over a sultable desiccant
until needed.

4,12 Used panela. Remove the old paint, etes, using a paint and varnish
" remover of the organic solvent type, or a suitable solvent mixture. Uo not use
a4 spatula, sandpaper, or other instrument‘or treatment that wight acratch or
etch the gurface. Complete the cleaning as presc¢ribed in 4.1.1.

FED, TEST METHOD STDP. NO. 14lC
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PREPARATION OF CONCRETE PANELS

1. SCOPE

1.1 'nus method deacnbes the procedure and materials requu’ed in making
concrete ‘and masonry panela for use ia tesl:mg pamts.

2. APPARATUS

e

2.1 Test paaels.
2.1.1 The test panels shall be made by oune of the following procedures.

2.1.2 Procedure A. Panels shall be prepared from a mix of three parts of
Ottawa spand (20-30 mesh) and one part of white portland cement (ASTM C 150, type
1), by weight. Mix thoroughly with sufficient water to obtain a trowelling
consistency and cast inl:o panels meaauring 6.by 6 by 2 inches. The top surfaces
of the panels shall be "trowel cut™. Allow the panels to harden inm the air for
24 hours, then cure in water for 14 days. After this time, the panels may be
stored in an atmosphere- free of chemical fumes until-used.

2.1.3 Procedure B. Panels shall be prepared from a mix of 1 part of portland
cement (ASTN C 150, type I) and 1 part of graded Ottawa silica sand, conforming
to the requiremeants of 4 of method 2001 of Fed. Test Method S5td. Ro. 158, by
volume. Mix thoroughly with pufficient water to obtain trowelling consistency and
cast into panels mweasuring 3 by 3 by 1/2-inch. The top surface of the panels
shall be trowelled smooth, but not excessively; three trowellings are adequate.
The panels shall be allowed to hardea in air for at least 2 weeks. The panels way
be prepared in advance and held ready for use; however, panels which have aged
for more than 6 wmonths shall not be used. ‘The surface glaze shall be removed with
No. 1 sandpaper bhefore the panels are uged.

2.1.4 Procedure C. Panels ghall be prepared from a wix of three parts of con-
crete sand (S5-A-28l) and one part of portlaod cement (ASTM C 150, type I) by
weight. Mix thoroughly with sufficient water to obtain a trowelling consistency
and cast iato panels measuring 6 by 3 by 1/2-inch. The top surface of the paoels
shall be screened and lightly trowelled using a steel trowel. Taree and one-half
to & hours later, trowel to a smooth finish. Allow the panmels to harden in air
for 24 hours and then cure in water for 7 days. The panels shall be thoroughly
dried in air before using. They may be prepared in advance and held ready to use.

M miten Enm o m St =11 P . e W 1 e T e Py gy = -
The surface glaze shall be removed with 0. 1 suuupupcl before the pauela uged

3. REAGENTS

3.1 None.

L 4

4. PROCEDURE.

4.1 Bee sectiog—Z-

-
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PREPARATION OF GYPSUH.HALﬂBOARD.?ANELS

1. SCOPE

1.1 This wethod provides a procedure for preparing a gypsum wallboard test
panel which encompasses many of the operational problems encountered with this
structured material. This method eliminates as many variables as possxble in
the preparation of panels. ’ - -

2. APPARATUS
2.1 Gypsum wallboard meeting SS-L~30.

2.2 Joiot cement such as mamufactured by U.S5. Gypsum Co. vr National Gypsum
Co.

2.3 HNails. Any commercial gail recommended for sheet rock.

4.1 Fabricate a 24— by 24—iopch teat panel by buttiog the beveled edges of two
12- by 24~inch sections of gypsum wallboard (see 2.1) and backing the joint with
a 2=1/4- by 3/4- by 24-ipch strip of wood. Nail the wallboard to the wood strip
with a commercial sheet rock nail. The aails shall be countersurk. Fill the
nail holes aod the joint with a joint cemeot (gee 2.2), trowelling it smooth and
feathering it into the surrounding areas. The panel shall be allowed to dry 72

[Ty nd Lomoa S ds TE mctr mmanl Adraral an wma £l 11 thoen a2l #he

hours before ut:Lug useaqa ot Luu\.l.ug‘ If aoy tracks develop, refill them with
joint cement and allov an additional 24 hours to dry.

5. HNOTES
"5.1 None

~

6. PRECISION

6.1 No data.

-

= FED. TEST METHOD STD. NO 141C
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APPLICATION BY ROLLER

1. GSCOPE
i - ian Anpbticmo motroeinls ¢ maans =8 o
1.1 This wmethod describes the application of coating mater ials ‘Gy mEans oL a
roller.

2. APPARATUS

2.1 Paint roller with 10 mm pile, and accessories, meeting H-R-550.
2.2 Gypsum wallboard panel, prepared according to method 208).

3. REAGENTS

3.1 None

4. PROCEDURE

4.1 ‘Thoroughly wet the roller with the material under test. Remove excess
paint from the roller.

4.2 Apply from a luer syringe to a gypsum board panel, prepared as described
in method 2081 unless otherwise specified, a volume of material calculated to
give the dried film thickness specified in the product specification. Weigh the
syringe before and after the application to determine the weight of material
applied, .

4.3 Roll the material so that the roller passes completely over all the
surface twice io the vertical end twice in the horizonteal direction.

4.4 Weigh the roller to ensure that the weight is approximately the same at
the end as at the beginning.

5. NOTES
5.1 HNone
6. PRECISION

6.1 No data

FED. TEST METHOD STD. NO. 141C
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APPLICATION OF SPRAYED FILMS

1. SCOFE

1.1 “his method covers procedures for both the ‘manual and automatic
application of finishing materials by using spraying apparatus.

2. MANUAL APPLICATION

2.1 Cold aspravy.

Lol pray

2.1.1 BReduction of material. Wheo dilution is pecessary, the material shall
be reduced with the specified thinner to the required solids content or
viscosity. Where oo viscosity is specified, spray-outs performed with standard
type guns shall be done at a viscosity of 17 to 25 seconds in a No. & Fors cup
at 25° ¢ (see ASTM D 1200) for pigmented materials, and 0.65 to 1.00 stokes at
25° C (gee ASTM D 1545) for clear materials.

2.1.2 Application. The air pressure shall be kept constant and the air line
provided with a moisture trap. The flow, guo distance from the test panel, and
spray patterp shall be so adjusted that the deposited film is kept smooth,
level, and wet. Application shall be made go as to produce a dry film thickness
of (a) 0.0008 to 0.0011 or (b) 0.003 +0.0003 inch depending om the nature of
wmaterial applied or the number of coats and thickness specified in the product

specification.

2.2 Hot spray.

2.2.1 Application. The packaged material shall be applied with an approved
hot apray unit. When dilution is necessary, the material shall be reduced with
the specified thioner to the required viscosity for hot spray application. The
conditions of operation with respect to temperature of heating unit, at spray
gun, and of atomization air; pressure of atomization air and feed tanmk; type and
adjustment of air cap and fluid tip on spray gun; distance of gun from work; and
rate of flow of material at spray nozzle shall be as specified.

3. AUTOMATIC APPLICATION

Any automatic spraying machine which combines reciprocating rectilinear motion
with variable speed controls- and means of adjusting distance from spray gun to
test specimen may be used. The speed of the traversing mechanism and the
distance from the spray gua to the test speciman shall be varied until
satisfactory spraying properties and the specitied dry film thickness are
obtained. There shall be no change in operating conditions after correct
settings have been determined. A&pplication shall be to the number of ocats or
thickness specified in the product specification or as specified in 2.1.2.

FED, TEST METHOD STD. RO. 141C
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APPLICATION OF BRUSHED FILMS

1. SCOPE

L.1 This metnod covers the procedure for appllcatxon of brushed films for
evaluation of coatings. :

1.2 High quality, clean, flat brushes free of loose bristles and having a
minimum bristle length of 2 inches shall be used. The brushes shall have good
softness and flexibility and shall be carefully cleaned after each day'e use.
Only brushes which have been thoroughly broken in, rather than brand new
brushes, shall be uged in the preparation of test papels. 1In general, the size
and type of the test panel will more or less govern the size of brush to be
used. For example, a 1- to 1-1/2-inch brush is suitable for areas of less than
1 square foot, a 2= to 2-1/2-inch brush for areas of 1 to 4 square feet and a 4-
to 5~inch brush for areas of B or more square feet.

2. APPLICATIOR

2.1 '™e material shall be applied by brush ar a spreading rate normal for the
material being tested by a prewettad brush. A Luer-type glass syringe shall be
filled with the material under test and distributed over the panel quickly and
uni formly epread at a predetermined or specified rate or wet film thicknaeas.

The brusi shall be wetted with the coating tested by dipping about 2/3 of the
brugh bristles into the coating and worked out on a clean surface. Repeal if
necessary util a well-wetted brush is obtained. Then weipgh the wetted brush and
the Luer syringe filled with the coating material. Reweigh the brush and
syringe after application of coating. Spreading rate, if required, caa be
determined with this data. The brush application shall be by up and down
atrokes, then crosswise and finally with up and down etrokee lightly. The abave
operation shall be done at temperatures between 70° and 90° F unless otherwise
specified. Allow the brush painted panels to dry in a horizontal position.

FED. TEST METHOD STD. NO. 141¢
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APPLICATION OF FILM WITH FILM APPLLICATQR
{MAGNETIC CHUCK)

1. SCOPE

1.1 This method covers the apparatus -for and the application of a palnt fxlm
with film gpplicator. -

2. APPARATUS

2.1 Film applicator. The applicator shell be made of ponmagnetic metal (18/8
stainless steel has been found satisfactory). The applicator shall spread a
2-inch wide or wider film and shall have such clearance that the thickness of
the tesultnﬂ dried film aof the mal:pr1al under test will he an RI'IF("I fied 10 the
product specification. The Bird appllcator or equal has been found satis factory
for this purpose.

2.2 Magpnetic chuck. The magnetic chuck shall be of the permanent mugactic
type equipped with a control handle and so designed that a magnetic field cam be
establighed at the working surface of the chuck at the will of the operator by
mechanically raising or lowering the magnet. The area of the working surface on
the chuck shall be preater than the area of the panel and the chuck shall have
sufficient magnetic strength to hold the panel ia contact with the chuck
throughout the area of the panel.

2.3 Panels. The type of panels used shall be (a) smocoth plate glass, (b)
opaque vhite glass, {(¢) metals panels, and {d) as specified on the product
specification. The size of the panels shall be as specified in the product
specification.

3. REAGENTS
3.1 VNome required.
4. PROCEDURE

4.1 Pour an excess of the coating being tested on the panel just in front of
the filo applicator. Pull the film applicator down the panel with a continuous
and swooth motion. The film so cast should be smooth, homogeneous, and free of
irregularities.

4.2 Use of mapgnetic chuck. To hold metal panels firm and flat during applica-
tion of coating, using a magnstic chuck has been found desirable. The handle of

: it " - a n‘ Fe ) - .S
the magnetic chuck shall be adjusted to the "off" position. A sheet of paper

(newspaper is suitable) shall bé laid on the chuck. ‘The epecified metal panel
shall be placed on the paper and the handle adjusted to the "on" positon. The
metal panel shall be previoualy cleaned by procedure in 20ll. An excess quantity

FED. TEST METHOD STD. ND. 141C
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of the pample shall be placed on one end of the panel and a filo spread by means
of the applicator. Tne handle shall be adjusted to the "off" position and the
panel removed. The test panel shall be supported in a horizontal position until
the coating has dried. )

FED. TEST METHOD STD. NO. 141C
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. APPLICATION OF FILM WITH FILM APPLICATOR
USIRG SUCTION PANEL HOLDER

l. SCOPE

1.1 ‘This method covers procedures for applying the film by operating the
applicator either by hand or by a motor-driven mechanism.

2. HAND APPLICATION
2.1 Apparatus
2.1.1 Suction panel heolder. The panel nholder consists essentially of a

suction box provided with a straight edge to facilitate the use of the
applicator. The suction box may be one of the following constructions:

2.1.1.1 A plane plate glass panel with small holes drilled at appropriate
intervals, cemeated or fitted on &n air-tight wooden or metal box. The suction
box should be of proper size to accommodate the test panel. Figure 1l covers a
degign suitable for use with a 3- by S5-inch panel.

2.1.1.2 A hollow alumipum or steel one piece casting with a smoothly ground,
plane surface into which are drilled small holes at appropriate intervals.l )

2.1.2 Pilm applicator. The applicator shall be made of metal, preferably
noncorrosive, and shall be accurately constructed and smoothly finished. It
shall apread a film of uniform width and shall have such clearance that the
thickpesa of the resulting wert film of coating applied will be as specified in
the product specification. -

2.1.3 Test panels. The panels shall be smooth and flat and may be cold
rolled gteel, tinplate, paper (hiding power chart), or glass as specified in the
product apecification.

2.2 Procedure. Place the properly prepared test panel on the panel holder
with a piece of thin paper under the edge of the panel nearest the operator and
extending out beyond the holder (The paper serves to catch the excess matecrial
from the drawdown.) Connect the panel holder to the laboratory suction line or
a water aspirator. Then place an exess quantity of the finishing material at
one end of the panel in front of the film applicator. Spread. the material the
length of the panel by means of the applicator, one side of which is guided by
the straight-edge. Turn off the suction, remove and discard the paper, and dry
the test film in a horizontal position, as specified in the product
. specification. .

L{ The Bird Vacuum Plate sold by Bird and Sons, Inc., .East Walpole, Mass.,
meets these requirements.

FED. TEST METHOD STD. -MO. 141C
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3.1 Apparatus. The fundamental parts of the automatlc film app11cator2/
are the base plate, the doctor blade, and the drive mechaoism similar to those
illustrated in figure 2.

3.1.1 Dase plate. The base plate illustrated in figure 1 is a 9~ by 12-inch
hollow aluminum casting containing seventy-five, 3/32-inch holes spaced 1 inch
on cen§7rs across the width and 1-3/4 ioches on centers along the length of the
plate.2

3.1.2 Docgtor blade. The doctor blade may be any one of the usual types.

3.1.3 Test panels. Same as in 2.1.3.

3.1.4 Drive mechanism. The drive motor may be any motor of adequate power.
Shafte with gears to accommodate the driving chain for the blade shall be placed
at each end of the base plate. One of the shafts shall be connected to the
motor throsgh a gear speed reducer to give a rate of travel of the blade of 1
+0. 02 inch per second. A holder for the blade shall bhe held in position by pins
which fit intd the chains. The holder shall be designed to accept weights for
loading the doctor blade. Weights of approximately 1,000 g have been used. A
mechanism ghall be provided to stop the blade movement automatically at the end
of the drawdown.

3.2 Procedure. Place the properly praepared test panel on the base plate.
Apply suctiaon to the base plate from the laboratory suction line or a water
agpirator, when necessary to hold the test panel to the base plate. Place the
doctor blade in position on the test panel and apply a suitable amount of the

. £ i
flﬂlehlﬂg materisl io front of the blade. Stare=the ﬁﬁCunllLum. which

automatically draws the doctor blade the length of the test panel. Turn off the
suction und dry the test film in a horizontal position as spacified in the
product specification.

3.3 Precision. A precision of +0.10 mil (0.0001 inch) is obtainable in the
thicknesa of the applied films.

2/ A machine of this description is sold by the Gardner Laboratory lIaoc., 2431

Linden Lane, Silver Spring, MD.

3/ Another type of base plate with hollow channels near the edges of the upper

surface or holes along the edges only for application of the vacuum may be used
to avold ponsible dimpling of the substrate to which the test coating is applied.

FED. TEST METHOD STD. NG. 141C
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FIGURE 2. Motor-driven blade film applicator,

X - 4465
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CONDITION IN CONTAINER

1. &SCOFE

1.1 This method covers procedures for determining changes in properties of
aints and related materials after packaging. :
!

2. APPARATUS

2.1 No special apparatus required.
3. REAGENTS

3.1 HNone required.

4. PROCEDURES

4.1 General. Before agitating the contents of the containmer in which the
material was originally packaged or tramsmitted for test, open the container by
suitable means and determine the condition of the material by one of the
following applicable procedures against specified requirements.

4.1.1 Ready-wizxed pigmented materials {paints, enamels, etc.). Hote whether
skianing has occurred and remave any continuous skin with a spatula by first
carefully cutting the skin free from the container. Lower a stiff spatula or
paddle into the container and obgerve if the material is abnormally thick or
livered and to what extent settling or caking exists. Soft caking can usually
be broken up just by stirring. When firm or hard caking is encountered, the
supernatant liquid shall be poured into a clean coontainer and then added back in
small amounts with continuous stirring until the pigment has been reincorpoated
to form a homogeneous material suitable for use or until it is determined that
the pigment caunot be reincorporated by hand stirring. After the material has
been thoroughly stirred, examine for presence of gell bodies or undispersed -
conglomerates as it flows from the spatula or paddie. Immediately after
QCi:riEg gmming the ‘“"‘F‘"‘“ of the ""’r“""“ for Fluuh&ue pl.aur.utau Flow 36’133
of the material on a tin or glass panel, allow to drain, in a vertical position
and examine for loss of drying ability, color drift, seeding;. and coarse
particle. OCheck for change in viscosity per applicable method such-as ASTM
D 562,

4.1.2 Ready-for-use clear materials (varnishes, lacquers, oils, ete.).
Examine for skioning, thickening,- livering gelatinous masses, ingredient
separation, and other apeclally defined characteristics that may be
objectionable for the specified material such as in 4.1.5. Examination shall be
made with the use of a spatula or paddle or by tramsferring the material~to a

. ¢lear glass container.

FED. TEST METHOD S8TD. NO. 141C,
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4.1.3 Pastes-in—oil and concentrates. Lower the spatula or paddle into the
material and pass it over the bottom of the container to determine the extept of
caking. Add slowly with constaot stirring the specifiéd thinning material and
determine whether the paste or concentrate breags up teadily to a smooth,

homogeneous mixture of satisfactory brushing consistence.

4.1.4 Dry materials (pipgments, toners, etc.). Transfer a representative amount
of the material from the contaimer to a mixing sheet. Note whether the material
is homogeneous and has the phygical characteristice normal to it. Abnormal lumps
or conglomerates shall be friabie or capable of being broken up or separated to
approxmacely individual particle size, normal for the material, by pressure
between the thumb and fingers or by light tapping with a blunt instrument.

Examine for discoloration, dirt and other signs of contamination or adulteration.

4.1.5 Undesirable qualities.

4.1.5.1 The following characteristics in the materizl are considered undesir-
able and objectionable under all conditions.

A Cu‘rdli.ng.

b, Agglomerates.
Cs Gellingo

d. Seediog.

e. Putrefaction.
f. Gassing.

g: Livering.

4.1.5.2 The following characterists are considered undesirable and objection-
able if excessive and oot capable of being reworied to an acceptable package
condition per applicable method.

69).
869).

a. Caxing (AS™M
b. Settling (ASTM
¢. Separation.

[~
o X

4,1.5.3 Marked changes in the following characteristics are not desirable but
small changes within apecification limits may be peramitted.

a. Coarse particles
b, Viacosity. See wethod 4287.
¢, Loss of drying ability (method 4061).

3 Matmee Al £ £ =4 £1072)
d. Colar deift (sethod $123),

5. HOTES

5.1 None

6. PRECISION

6.1 No data. —

FED., TEST METIOD 5TD. NO. 141C
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STORAGE STABILITY AT THERMAL' EXTREMES

1. SCOPFE

1.1 This method provides a procedute for determining the stability of
materials which would be subjected to unusual storage conditions.

1.2 This method may be used as an accelerated storage test (see 5.1).
. i :

2. APPARATUS

2.1 A commercial frictiom top, l-pint tisplate can, lined as usual for the
product under test. .

2.2 Stormer vigcosimeter.
3. REAGENTS
3.1 BRone required.

4. PROCEDURE

4.1 Preparation of sample.

4.,1.1 Fill the can with the product under test. Seal che can. The coatainer

shall be exposed to hot or cold storage as specified in the product specification.

4.2 Hot storage.

4.2.1 If hot storage is to be used, the material under the test shall be
treated as follows, unless otherwise specified. The material under test shall
be held at 120® #1° F for 168 hours. At the beginning of the test the material
shall be brought to temperature in approximately 1 hour. At the end of the test

the material shall be brought to room temperature (77° +1° F) in approximately 1
hour. ] .

4.3 Cold storage.

4.3.1 1If the cold storage is to be used, the material under test shall be
treated as follows, unless otherwise specified. The material under test shall
be held at 10° #1° F for 168 hours. AL the begioning of the test the material
shall be brought to temperature in approximately 1 hour. .At the end of the test

the material shall be brought to room temperature (77° +1° F) in approximately 1
hour.

4.4 Evaluation.
&
4.4.1 Any chaoge such as cthe following shall be noted,

‘ - FED. TEST METHOD STD. NO. l41C
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4.4.1.1 Viscogity. The viscosity shall be run before and after with a
Stormer viacosimeter as per ASTM D 562. Any change shall be noted.

4.4.1.2 Any putrefaction shall be noted.

4,4.1.3 A drawdown or some similar test shall be made for visual determin-
ation of agglomeration.

5. NOTES ,

5.1 Certain types of storage failure will not be apparent from this test,
i.e., certain bacteria cgusing putrefaction are imiibited at 120° F.

6. PRECISION

6,1 MNo daca.

y

FED. TEST METHOD 8TD. NO. l41C
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SKINNING { PARTIALLY FLILLED CONTAINER)
1. SCOPE

1.1 This method provides a procedure for dekermining the skinning
characteristics of a material.

2. APPARATUS

2.1 Cabinet. A storage cabinet, box, or drawer of gufficient interior
dimensions to allow upright storage of the sample containers. The storage area
will be kept dark and at 22.2° to 26.7° C (72° to 80° F).

2.2 Container. An B-ounce wide-wouth glass jar, approximately &4-1/2 inches
in height and 2 inches in diameter, shall be used as the container.

2.3 Measuring device. A suitable volumetric measuring device Lo measure 6
ounces +0.5 ounces.

3. REAGENTS

3.1 ©HNope required.

4. PROGCEDURE

4.1 Unless otherwise specified, a 6-ounce sample of the coating material
shall be measured into the glass jar. The cover shall be secured om tightly and
the jar inverted momentarily. The jar shall then be placed in an upright
position in the dark {placing it under a box or in a drawer is satiefactory).

Thao t+tontr ohnll ha mada ae 27 729 oo 24 2% 0~ {797° e~ AN T M somnle skanll mak
LR A= T AP B PIBER & A e LR - 3 e e B L v ey wr NI~ [ S+ [ ¥ 1V ) AT D‘IMIPLS il L A HILP A

be agitated or disturbed until inspected. The coating material shall be
examined for skinning at the specified time interval.

5. MNOTES
5.1 WNone.
&. PRECISION

6.1 No data.

FED. TEST HMETHOD S5TD. NO. l4iC
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STORAGE STABILITY (FILLED CONTAINER)
1. B5COPE

1.1 It is the obJect1ve of this method to determine the storage stability
filled container) in terms of the undesirable qualities that may be produced
uring a specified time and condition of storage. -

2. APPARATUS

2.1 An 8-ounce wide-mouth glass jar, approximately 4-1/2 ipnches in heipght and
2 inches in diameter, shall be used as the container.

3. REAGENTS
3.1 None required.
4. PROCEDURE

4.1 The jar sehall be filled with the material under test. The cover shall
be secured on tightly and the jar iuverted momentarily. The jar shall then be
placed io an upright position in the dark (placing it under a box or in a drawer
is satisfactory). The test shall be made at 22.2° to 26.7° C (72° to 80° F).
The sample shall not be agitated or disturbed until inspected.

4.2 Recommended storage period (see 5.1) as follows:

1. Lacquers and dopes — 6 months.

2. Enamels and varnishes - 6 months.

3. ©Oil paints - 12 months.

4. Other. lengths of time peculiar to a product, its use or unusual storage
conditions.

The following characteristics in the materrial
h 1o

1. Caking (ASTM D 869).

2, Curdling.

3. Agglomerates.

4. Coarse particles (method 4092).

5. Gelling

6. Viscosity (ASTM D 562).

7. Settling (AST™M D B869). -
8. Seeds.

9. Putrefaction.

16. Skinning (method 3021).
11. Cas.

FED. TEST METHOD STD. NO. 141C
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12, Livering.

13. Separation. .

14, Loss of drying ability upon aging (metnod 4061).
15. Golor drift upon aging (method 6123).

4.4 Reincorporation of pigment in the liquid.

ks

4.4.1 After inspection without stirring for L, 5, 7, 9, 10, 11, 12, and 13 of
4.3, reseal the container and agitate the jar for 5 minutes on a paint shaker.
Open can and examine for compliance with 2, 3, 4, 6, 8, 14, and L5 of 4.3. 1f
pigment is not fully redispersed, agitate until full dispersion is reached, if
pogsible, and reexamine.

5. NOTES

5.1 This is the recommended storage perind for the test and has no
relationship to the actual storage life intended.

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. Ll4lC
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PIGMENT CONTENT (ORDINARY CENTRIFUGE)l

1. SCOPE-

1.1 This method provides a procedure for determining the pigment content of
all materials, except cellulosic lacquers and vinyl paints shich ceontain .
toluidine, chrome green, and iron blue. ’

2. APPARATUS

2.1 Weighipg device. An analytical or torsicn balance sensitive to at least
1 division on indicator per wmilligram (mg) and appropriately accurate weights.

.2 Centrifuge.-

2
Tasp.me« an

2.3 Oven. A well ventilated gravlty convectxon-type oven thermostatically
controlled to the specified temperature +2° C. .
2.4 Sieve. A sieve conforming to the requirements for a No. 80 sieve,

51
RR~-5-366.
3. REAGENTS

3.1 Extraction mixture A.
10 volumes ethyl ether - A.C.S. Reagent grade.
6 volumes benrene '~ VV-B-231.
4 Valumes methyl alcohol - O-4-232.
1 volume acetone - 0-A-51.

2 Extraction mixture B.

3 volumes toluene - TT-T-548.

4 volumes absolute ethyl alecochol.
3 volumes acetone — 0-A-51.

3 Extraction mixture C.
1 volume toluepe -~ TT-T-548.
1 volume acetone - 0O-A-51.

4 Extract1on mixture D;
1 volume ethyl ether A.C.S. reagent grade.
3 volumes petroleum ether - O-E-751.

3.5 Petroleum ether. 0-£-751.

3.6 Alcohol. . Absolute ethyl alcohol.
1/ Tnis method yields slightly lower results than the supercentrifuge method.

FED. TEST METHOD S5TD. NO. 141C
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3.7 Acetone. Acetope conforming to the rquirements of 0-A-~51.

3.8 Miperal gpirits. Minaral spirits conforming to the requirements of grade
£, TT-T-291.

4. PROCEDURE

4.1 Weigh accurately, about 15 grams (g} of the sample into a weiphed
centrifupa tube. Add 20 to 30 milliliters {(ml) of the extraction mixture
specified in the product specification or indicated in 5.l; mix thoroughly with
a plass rod, wash the rod with more of the mixture, and add encugh of the-
mixture to make a total of 60 ml in the tube. Place the tube in the container
of a centrifuge, surround with water, and counterbalance the container of the
opposite arm with a2 similar tube or a tube with water. Centrifuge until well
settled. Decant the clear supernatant liquid. Repeat the extraction twice with
40 nl of the extraction mixture. After drawing off the liquid, hold the tube in
8 nearly horizontal position, tap the side of the tube to dislodge the pigment
cake from the bottom of the glass tube, set the tube in a beaker of water at
room temperature and gradually raise the temperature, or on top of a warm oven
for 10 minutes, then in an oven at 105° +2° C (221" +3.6° F)} for 2 hours. Cool,
weigh, and calculate the percentage of pigment. Grind the pigment teo a fine
pouwder, pass through a No. 80 sieve to remove any '"skins', and preserve in a
stoppered tube for pigment sonalysis,

5.1 'The following reagents and procedures are suggested for the guidance of
the analyst in extracting pigments from pastes, colors-in-oil, paints, enamels,
and lacquers.

5.1.1 Group 1 - Pigments.

All vhites.

Ultramarine blue.

Metallic brown.

Chromium oxide green.

Chrome yellow, chorme orange, and molybdate orange.
Bright red, Indian red, and mineral red iron oxides.
Venetian red.

Yellow ochre.

Umbera and siennas.

Yellou irod oxide.

Garbon black.

5.1.1.1 'his group of pignents can usually be extracted with mxxturc A, In

cagas where the pigment does not separate satxsfactor11y from raw and boiled
linseed oil vehicles, petroleum ether may be used.

FED. TEST METHOD STD. HNO. 141C
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5.1.2 Group 2 - Pigments.

Lampb lack .
Carvbon black.
Toluidine.
5.1.2.1 Perroleum ether may be used to extract these pigments from linseed
oil vehicles. :

5.1.2.2° Mixture D may be used for toluidine enamels. In some cases it may be
necessary to increase the ratio of ethyl ether tc petroleum ether.

5.1.3 Group 3 - Pigoents.

Chrome green.
Iron blue.

5.1.3.1 These pignents may be extracted from linseed oil vehicles as
follows: Place 10 to 15 g of the sample.in a weighed centrifuge tube. Add 5 ml
of mineral spirits conforming to TT-T-291, grade I, and mix thoroughly with a
glass rod. Add 45 ml of hot, absolute alechol and mix thoroughly by scirring.
Keep the tube and contents in a hot water bath while stirring. Remove the
stirring rod and wash any adhering pigment back into the tube with hot alcohol. -
Centrifuge, while hot, for approximately 2 minutes. Pour off the clear solvent
and o0il layer and rinse the tube with hot alcohol without discturbing the pigment
caike. Repeat the extraction three times. Dry the tube and contents at 105° +2°
€ (221" +3.6° F) to constant weight. .

5.1.3.2 Extraction mixture B may be used in extracting these pigments from
varnish and resin vehicles. 1f the blue portion of the pigment does not
separate upon centrifuging, increase the proportion of alcohol in the omixture
until there is just sufficient to cause separation. In cases shere the vehicle
does not dissolve properly, decrease the proportion of alcohol until solution is
1uat obtained.

5.2 Cellulosic lacquers and vinyl paints.

5.2.1 Extraction mixture C may be used for lacquers containing groups 1 and 2
pigments with the exeption of toluidine. ILf satisfactory separation is oot
obtained, the mixture may be modlfled with other appropriate sclvents as
required.

5.2.2 HNo method is available for the extraction of toluidine or the group 3

nka Yo Fyvrman Py Flm Temammmn ~F 1 bha ahbFndoad

oo &8 to the Presenie i1 Broup - lllﬂlll;ll'l-u may oe gocainea u_y
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5.3 Water~thinned paints.

5.3.1
with mi

Extract twice with distilled water, then twice with acetone and then
xture C until vehicle is removed. This method cannot be used with some

types of water-thinned paints.

6. PRECISION

6.1

No data.

ey,
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NONVOLATILE VEHICLE ISOLATION (ORDINARY CENTRIFUGE)

1. - SCOPE
l.1 This aethod is t; be u;ed in conjuncéioﬁ with meﬁhéé 4021 to obtain;the-
nonvolatile vehicle. , . .

2. APPARATUS '

2,1 Steam bath.

3. REAGENTS

3.1 As ino method 4021.

4, PROCEDURE

4.1 Proceed-as in method 4021, but retain all decanted liquid poctions,
combine gnd evaporate on a steam bath until all volatile matter has been

removed. The isolated vehicle is then used for other Lests.

5. NOTES
5.1 HNone.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 141C
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VOLATILE AND NONVOLATILE CONTENT (VACUUM OVEN)

1. SCOFE

1.1 This method has application where s solvent is difficultly driven off at
105° ¢ (221° F) in an ordinary coovection type oven. It also has application
vhere the evaporation temperature has to be maintained at a low level because of

thermal decomposition in the product under test.

2.1 Vacuum oven. Capable of maintaining a continvous vacuum of 29 +0.5

inches of Hg.

2.2 Aluminum wev.ghlng digh. A flat-bottomed pan, 60 mm in diameter made of

aluminum foil.

3. REAGENTS

A m =

3.1 ACS Toluene.
4. PROCEDURE

4.1 Place a portion of the thoroughly mixed sample in a dropping bottle and
weigh. to the nearest one-tenth mg. Weigh one of the 60 mm aluminum dighes with
fourth~decimal accuracy. Transfer a small sample that does oot exeed 0.3 g to
the dish, determine its exact weight by loss in weight of the bottle. Dissolve
the sample in 2 ml of A.C.5. reagent grade toluene (see 5.1) and dry in a vacuum
oven. Unless ol:herwiae speci fied, the test specimen shall be heated for 2 hours
at 105° C 4#2° C (221° F +3.6° F) and under a continuous vacuum of 29 +0.5 inches.
Remove the dish from the oven and upon coohng reweigh it to the nearest ope-
tenth wg. From the weight of the residue in the dish’ and the weight of the
semple teken, calculate the percent monvolatile or volatile as required.

5. NOTES

5.1 It is importamt that the sample digeolve in the 2 ml of solvent added.
If a resin is encountered that 1s insoluble in toluene, a suitable mi xture such
as equal volumes of toluene with ethyl alecohol or acetone will be satisfactory.

Thin water emulsion paints with 2 ml of water.
6. PRECISION ) )

6.1 No data. .

-
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NONVOLATILE CONTENT OF DOPES AND LACQUERS
l. SCOPE

1.1 This method gives a procedure for the determination of the nonvolatile
' content of dopes and lacquers.

2. APPARATUS ,

2.1 Weighing device. An analytical balance sensitive to at least 1 division
on the indicator per 0.1 mg and appropriately accurate weights.

2.2 Desiccator. An ordinary laboratory desiccator equipped with a sample
shelf and utilizing a suitable desiccaant-

2.3 Dish. A flat bottom disposable aluminum dish approximately 2 inches in
diameter.

2.4 Oven. A well ventilated gravity convection-type oven thermostatically
controlled to the specified temperature +2° C.

3. REAGENTS
3.1 Acetone. Acetone conforming to the requirements of 0-A-51.
4. PROCEDURE

4.1 Place a portion of the theroughly mixed sample in a stoppered flask or
weighing bottle and weigh to the nearest 0.1 mg. Weigh to the nearest 0.l mg a
small digposable aluminum dish, approximately 2 inches in diameter. Transfer a
quantity of the sample that will contain approximately 0.5 g of nonvolatile
matter from the weighing container to the dish. Reweigh the contaiper and
calculate thie weight of the sample taken. Add 2 ml of acetone, conforming to
0-A-51, to the sample in the dish and mix by gentle swirling. Allow the dish
and its contents to stand at 21° C to 32° C (70° F to 90° F) for between 12 and
24 hours; then heat the dish and its contents in an oven at 60° C *2° C (140° F
+3.6° F) for 2 hours. Remove the dish from the oven, cool in a desiccator and
wexgn Replace in the oven and veheat at the same temperature for one hour,
cool in a dessicator and reweipgh. If necessary, repeat to a constant weight of
within 0.001 g. From the weight of the residue in the dish and the weight of
the sample taken, calculate the percentage of nomnvolatile.

5. HKROTES
5.1 None.
6. PRECISION

6.1 No data. -

—— =




Downloaded from http://www.everyspec.com

METHOD 4051.1
January 24, 1986

VEHICLE SOLIDS (ORDINARY CENTRIFUGE)

1. SCOPE

1.1 This method gives a procedure whereby the vehicle solids may be ’computed.
2. APPARATUS .

2.1 - The .apparatus required in this method are a copbination of that required
in methods 4021 and ASTM D 2369.

3. REAGENTS

1.1 The reagents required ip this method are a combination of those required
in .methods 4021 and ASTM D 2369.

4. PROCEDURE

4.1 Determine the percentage of pigment in the sample by method 4021 and its
percentage of nowvolatile matter by ASTM D 2369. From this data calculate the

percentage of salids in the vehicle using the following equation:

Percent solids in vehicle = AR x 100
100 - B

where:

A = percentage of noovolatile in the sample.
B = percentage of pigment in the sample.

5. WITES
5.1 This method is subject to the same limitations as method 4021.
6. PRECISION

6.1 No data.
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NONVOLATILE VEHICLE CONTENT
1. SCOPE

1.1 This method gives a procedure uhérel:gy the oonvolatile vehicle content inay
be calculated using the sum of the volatile matter and pigment solids content.

2. APPARATUS

2.1 The appropriate apparatus from the specific methods chosen shall be used.

3. REAGENTS

3.1 The appto?riatg reagents from the speciFi

4. PROCEDURE

4.1 Add the percentage of'volatile matter in the asample as determined by ASTM
D 2369 or metnod 4042 to its pigment percentage as determinad by methed 4021 or
ASTM D 2698. Subtract this sum from 100 to obtgin the percentage of acnvolatile
vehicle in the sample.

5. WOTES

5.1 This method is limited only by the limitations placed on the methods
which are used. .

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. MO. 141C
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DRYING TIME

1. SCOPE

-

1.1 This method determines the various stages and rates of film formatlon io
the drying or curing of organic coatings normally used under conditions of
ambient room temperature.

2. FIIM THICKNESS AND MANNER OF DRYING

2.1 Thickness of dried film. The film thickness and application method to be
issed shall be stated in the product specification. Lf the specification does
not give this information, table I shall be used. -

TABLE I. Dry film thickness.

_ Dry Eilm
Test material thickness, mm Notes
Clear coatings «0304 +.0051
Drying. oils .0304 +.0051 See 4.1, Add driers
a wminimum o f 24 houra
. be fore test.
Varnishes o .0254 +.0025
Lacquers - .0254 +.0025
Resin solutions »0254 +,0025
Enamels -0304 +.0051 -
Oil-based paints .0457 +.0051 See 4.1.
Water-thioned .0304 +.0051 See 4.1.
paints ’
; Bubber-based paints " .0304 +.0051
'. New aynthetica <0304 +.0051

2.2 Air-drying.

2.2.1 Routine testing. Air-drying ehall be done in a well-ventilated room or
chamber free from drafts and dust, and. iso diffused hghl: (aot in direct sun-—
light). An illumination of approximately 25 foot-—candles is preferred for
drying oil films. The temperature of the air shall be betweea 21° C and 28° C
and the relative humidity shall be 50 +5 percent. 1If the time of drying 'is not
within the specxhed limits of the product specification, repeat the test "under
the atmospheric conditions specified in 2.2.2. . ; s -

2+2.2 Referee testing. In case of dispute or disagreement between labora-
tories, air-drying shall be done in an atmosphere of 50 +& percent relative
humidity and at a temperature of 23° C *1° C. o

FED. TEST METEOD STD. N0. 141C
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2.3 Bak ing. Baking shall be done itr a forced drafe laboratory bdkmg oven
capable of maintaining the specified temperature within a renge of +2°% C. - The
product apacifi.cal:ion ohall opee:.fy l:he speufic temperat:ure for l:'ne product:.

3. REAGBNTS C e o e
3.1 None. . Lo P e
4. PROCEDURE

ln 1 Preparation of test opecl.mena."--
l& 1.1 All test apecimeno shall be prepared in duphcaCe and’ I:e.ste.d by an
operator properly stulled in the methods to be used.

LA tas

lr.l. 2 The materials to be tested shall be- applied on clean glu.ss ‘panels or on.

another specific pubstrate of suitable dimension, - The coated panels shall be
placed.in a horizontal position and shall be shielded from excessive dust
accumulation swhile drying., Ground glaaa plates are more suitable for..coatings
that tend to crawl, such as low viscosity drying oils. Suitable platea can be
prepared by roughening the surface of polished glass by-.grinding-a’paste of
gilicone carbxde (tht 1-F) and water betueen :wo g].ass plates-

s LA

4.,1.3 me I:eal: filme preferably shdll be'’cast with a* dodl:or blade having a
clearance sufficient to .give the re¢dimended dry ‘film thickness in table I, The
allowable.dry Eilm thickness variation‘obfatbed with the bladé stiall not lie -
outside :the limit of 0.002 mm over -the -area of the film to be tested.: Wnen a
suitable doctor blade is not'avdilable, or it has -bedn dgreed upén to apply the’
film in some other manner, the various conventional aad automatic mel:hoda of
Bpray, dip, ‘thicknesses conform to the above requu:ements. .

a.l.a The-dey -film thickness of the test-films shiall be measured with the °
proper film thickness gauge. When plates of smell drea are‘used, measurement of
dry film thickness can-be made by weipght of plates before and after coating and
calculatmn-“f'rowplato area -and coa!:mg sohda. b .

“ s I

be2 L’erﬁotmance. of teat. A L. e

4.2,1 Thé f:.lm ahal.l be tested at. pointa -0k less than 10 1m from the edges.
Tests shall beé made at reguler drying intervals, such as 5 minutes, 15 minutes,
or 1 hour, depanding on the apeed of drying. - The different stages of drying,
de finad herein, shall. be determmed as follows-

[y

4o2.2 Set-to-ﬂtouch. ‘An 1ntermed1ote atage in the drylng of coatingq_. paints,
or varoiéiies which is reaclied vhen gentle pressure 6f the finger shows a tacky
condition-of the “Flmy but none of the material- ‘adneres to the £1nger.

PED. -TEST METHOD ‘STD. HD, 141C -
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4.2.3 Dust-free. This stage of drymg shall be detetml.ned by one of the
followmg methods. as spec:.fxed. - . .

4.2.3.1 Cotton fiber met:hod. Separate a number of individual fivers from a
mags of absorbent cotton. At regualr drying intervals, drop several of the
cotton fibers from g height of 25 mm onto the film. The dugt-free time is .the
earliest time that the cotton fibers. may be. removed by b].owing lxghtly across
the sur face of the film. .

4.2.3.2 Calcium cérbonate method. Lay off zlong its long edge equal portions
of the test film and record the drying time of each portion before dusting.
Sprinkle a small amount of fioely powdered calcium carbonate on the film. Repeat
the operation on di fferent portions of the film at . regular intervale. After the
film has dried tack-free (see 4,2.4), remove the calcium carbonate dust by
blowing with a gentle stream n'F air and wiping with 2 soft cloth or cnmpl s-hair
brush. The coating ghall be consldered dust. free at l:he tiwe mterval that the
calcium carbonate can be removed completely. ’

-4.2.4 Tack-free.

4.2.4,1 Mech.anical method (see 5.1).

4.2.4,1.1 ég'garatus. The tack tester to be used in this method comprises
esaennally a base or surface-contacting portion 25 mm square and a counter-

balm.cmg portion 25 by 50 mm is srea. Both portions are made up from a

continuous metal strxp 0.406 to 0-457 mm in thickness. To prepare the apparatuas
for use, the base is fitted with several thicknesses of masking tape and paper
strips to provide a means of attaching alumipum foil, and the aogle of the
counterbalancing strip is 50 adjusted that a weight of 5 g placed in the
geometric center of the base is just sufficient .to overcome the unbalanced force.

4.2.4,1.2 Procedure. At regular drying iotervals make preliminary teats of
the atate of tackiness of the film by placing a strip of aluminum foil (152 by
25 by 0.012 mm) oa the film and exatr.u\g fira finger pressuyre againat the foil.
Preassure of the nnger-up agaipst the foil shall not be greater than that '
required to obtain a contact area of 3 to.5 mm in. diameter., When the foil can
be removed without noticeable pull, proceed with -the tack tester. .Place the
base of the tester on a portion of the film not previously used gnd place a
300-g weight on the base. Remove the weight at the end of 5 seconds. -The film
shall be considered tack-free shen the tack teater tips dver 1mmedmte1y upeoa
removal of the weight., . . . .

4.2.5 Free from after—tack. Some varnishes retain &’ tacky condition -after
the dry-throug-l period (see 4.2.6) has been reached. This condition shguld nat
be confused with the tack-free drying stage {gee 4.2.4) vhich occura previcusly
to the dry-through stage. 'I'tu.a abate of drymg shall be- determmed by ithe
following method.. - _ .

S * 7+ % ‘. FED. TEST METHOD STD. N0. 141€
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«1 Apparatus.

4.2.5.1.1 Test paper. Kraft paper test sheets (90# basis weight) that wvhen
conditioned in accordance with the standard method of the Technical Association
and the Pulp and Paper Industry, conforms to the following requirements (see
5.2). .

Ul

4.2,

s

Basis weight (24 x 36/500), pounds : 90 +4.5
Thickness, inch 0.0070 +0.0005
Smootnness, Gurley, R.C. T.S. 40 *15
C WL, 60 +20
Smoothaoess, Sheffield ‘.S, 210 +50
W.S. 130 430
Water resistance, average, seconds 120 +30
Bursting atrength, points 75 - 105

4.2.5.1.2 Beering weight., A steel cylinder 50 wm in diameter, weighing
2!8 kgc

4.2.5.2 Procedure. Lay & 51- by 70-um piece of the test paper on the film,
and place the cylinder on the paper. At the end of 5 seconds remove the
cylinder and invert the test panel. The film shzll be considered free from
after—tack wvhen the paper drops off the Cest film within 10 seconds.

%.2.6 D_ll

4.2.6.1 Paints and enamelsa. Test the film with a finger using moderate
pressure, Tne film shall be considered dry when the soft tacky condition no
longer exists and the filwm feels firm.

4.2,.6.2 Drying oils. Lightly rub the finger across the surface of the test
filmg. The film shall be considered dry when it no longer adheres to the finger
and does not rub up appreciably.

4.2.7 Dry-through for varnish, lacquers and ensmels. Place the test panel in
a horizontal position at a height such that, when the thumb is placed horizon-
tally oo the film, the arm of the operator is in 4 vertical straight lioe from
weiat to shoulder. Bear downward on the filw with the thumb, exerting the

maximum pressure of the arm, at the same time turning the thumb through an angle
of 90 dapreas in the plane of the film. The film ghall be considered dry-through

«hea no Ioasemng de:achmect. wrinkling, or other distorticn of the film occurs.

4#.2.8 Dry-hard time. With the end of the thumb resting on the test film and
the forefingar supporting the test panel, exert a maximum downward pressure
(vithout twisting) of the thumb on the film. Lightly polish the cootdcted srea
with a soft cloth- The film shall be considered dry-hard vhen any mark Ieft by
the thumb is completely removed by the polishing operation.

FED. TRST METROD STD. N0, 141C
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. ;
4.2.9 Dry-to-reccat. & filg shall b ry for recoating when a

-~ A
second coat or specified topcoat can be applied without the development of any
film irregularities, such as lifting or loss of adhesion of the first coat, and
the drying time of the second coat does not exceed the maximum specified (if
any) for the first coat. .

5. NOTES ,
5.1 The standard tack tester is fully described in U.S. Patent 2,406,989,
dated September 3, 1946.

5.2 Paper meeting these requirements wmay be obtained from the Gummed
Industries Association, 415 Lexington Avenue, New York, NY 10017.

6. PRECISION

6.1 Because of the subjective nature of the deying time tegt, the agreement
to be expected between laboratories depends upon their understanding of the
terms used, and cannot be established with certainty. Within any laboratory,
the agreement depends upon the material being tested, some coatings being much
sharper in their end point than others, but duplicate determmauons should
apree within 10 percent of l:he time of dryiog-

6.2 Critical factors in the measurement of drying time of coatings are room
temperature, relative humidity, and rate of air flow over the sample.

FED. TEST METHOD STD. MNO. 141G
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COARSE PARTICLES AND SKINS IN OIL-BASE PAINTS AND PASTES
1. SCOPE

1.1 This method prmudea a mecans to determine the amount of skins and
agglomerated material in cil-base paints and pastes.

I

2. APPARATUS

2.1 Sieve. A No. 325 (44 micron)} sieve having a diameter of 3 inches and
conforming to RR-5-366.

2.2 Brush. 4 l-ipch camel-hair brush.

2.3 Weighing device. An analytical or torsion balance sensitive to at least
1 division on indicator per mg, and appropriately accurate weights.

2.4 Desiccator. An ordinary laboratory desiccator equipped with a sample
shelf and utilizing a suitable desiccant.

2.5 Dish. A porcelain dish, approximately 8 inches in. diameter.

2,6 Oven. A well ventilated gravity convection-Lype aoven thermostatically
controlled to the specified temperature +2° C.

3. REAGENTS
3.1 Kerxosene. Kerosene conforming to ASTM D 3699.

3.2 Extraction mi xture.

10 volumes ethyl ether - A.C.S. reagent grade
volumes benzene - VV-B-231. ’
volumes methyl alcohol - 0-M-232.

volume acetope - 0-A-51.

[k i - W = ]

4, PROCEDURE

4.1 Thoroughly clean and dry the sieve in an oven at 105° C +2° C (221° F
+3.6° F). Cool the sieve in a desiccator and weigh it to the nearest mg. Weigh
to the nearest mg an amount of the sample containiag approximately 10 g of
pigment (25 g of pigment in case of white leads and red lead) into a 250-ml
besker. Add 100 ml of kerosene if sample is a paste aad 50 wml if it is a
paint. Thoroughly mix the sample and kerosene, breacting up, but not grinding,
all lumps with a flattened end of a stirriog rod. Wet the sieve on both sides
with kerosene. Sléwly pour the contents of the besker into the sieve. Wheo the:

FED. TEST METHOD 6TD. NO. 141C
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bottom of the sieve is covered start working the liquid-through the sieve-by
pasging the brush back and forth through the liquid. WNo more pressure shall be
applied to the brush than that necessary to keep the tips of the bristles in
contact with the bottom of the sieve. Transfer all pigment particles clinging
to the atir:ing rod and walls of the beaker to I:he sieve using the brush and a
stream of kerosene from a wash'bottle. After the liquid and rinsings have
passed through the sieve, place the sieve in an 8-inch porcelain dish containing
250 ml of kerosene, 80 that the sieve will be immersed to a depth of about 1/2
inch. Move the piguent remaining on the sieve around and over the bottom of the
sieve by passing the brush across it at the rate of two strokes per second
during two periods of 10 seconds each. After each l0-second period, raise the
sieve and let the liquid run through. Clean the dish, add & new portion of
kerosene and repeat the operation until the kerosene passing over the residue
and through the sieve is clear and free of solid particles. When the washing
appears to be complete, transfer asbout 200 wl of the wash kerosene to a 400-ul
bedker. Stir the kerosene vigorously and place the beaker on a black surface in
cape of vhite pigments and on a white surface in the case of colored pigments.
The washing shall be considered complete only when no particles collect about
the middie of the bottom of the besker. Wash the pigment particles adhering to
the brush inte the sieve using a stream of extraction mixture from a wash
bottle. Finally wash the kerosene from the sieve with extraction mixture and
dry the sieve for 1 hour at 105° C +2° C (221° F #3.6° F). Cool the sieve in a
desiccator, weigh and calculate the percentage of coarse particles and skins.

5. HNOTES
5 .1 None.
6. PRECISION

6.1 Ho data.

r
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COARSE PARTICLES AND SKINS IN S YNTHETIC ~VEHICLE
ENAHELS LACQUERS AND DOPES

1. SCOPE

1.1

This method provides a means of determining the amount of-skins and

agglomerated material in synthetic vehicle enamels, lacquers, and dopes.

2. APPARATUS

2.1

2.2

2.3

‘Brush. A l-inch camel-hair brush.

Weighing device. An analytical or torsion balance sensitive to at least

1 division on indicator per mg, and appropriately accurate weights.

2.4

Desiccator. An ordinary laboratory desiccator equipped with a sample

shelf and ut111zlng a suitable desiccant. -

2.5

2.6

.Dl.sh. A porcelam d1sh, approx:.mately 8 inches in diameter.

Oven. A well ventilated gravity convectxon-l:ype oven thermostatically

controlled to the specified temperature +2° C.

3.

3.1

3.2

1

Lol Sl =]

3.3

REAGENTS

Toluene. Toluene conforming to TT-T-54B.

Extraction mi xture A:

volumes ethyl ether - A.C.S5, reagent grade.
volumes benzene - VV-B-23l1.

volumes methyl alcohol - O0-}-232.

volume acetone - 0-A-51.

Bxtraction mixture B:

1:1 mixture of xylene and methyl isobutyl ketone.

4,

4.1

PROCEDURE

Thoroughly clean and dry the eieve io an oven at 105° C +2° ¢ (221° F

+3.6° F). Cool the sieve in a desiccator and weigh it to the vearest’ mEs We:.yx
‘to the nearest mE. _an amount of the sample containing appro:nmately 10 g of

FED. TEST METHOD STD. NO. 141C
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. ’
pigment (25 g of piguent in case of white leads and red lead) into a 250-ml

beaker. Add 100 ml of the appropriate solvent from 5.1 if sample is a paste and
50 mL if it is a paint. Thoroughly mix the sample and solvent, breaking up, but

not prinding, all lumps with a flateued end of a stirring rod. Wet the sieve on.

both sides with the solvent. Slowly pour the contents of the beaker into the

p
sieve. When the bottom of the sieve is covered start working the liquid through

the sieve by passing the brush back aud forth through the liguid. No wore
pressure shall be applied to the brush ‘than that necessary to keep the tips of
the bristles in contact with the bottom of the sieve. Transfer all Pipment
particles clinging to the stirring rod and walls of the besker to the sieve
using the brush and & stream of the solvent from a wash bottle. After the
liquid and rinsings have passed through the sieve place the sieve in an 8-inch
porcelain dish containing 250 ml of the solvent, so that the sieve will be
immersed to a depth of about 1/2 inch. Move the pigment remaining on the sieve
around and over the bottom of the sieve by pasamg the brush across it at the
rate-of -two strokes per second during two periods of 10 seconds each. After
each 10-second period, raise the asieve and let the liquid run through. Clean
the digh, add a new portion of the solvent and repeat the operation until the
solvent passing over the residue and through the sicve is clear and free of
solid particles. When the washing appears to be complete, transfer about 200 ml
of the wash solvent to a 400wl beaker. B5tir the solvent vigorously and place
the begker on a black surface in case of white pigments and on a svhite surface
in the case of colored pignents. The washing shall be conaidered complete only
Wien no particles collect mbout the middle of the bottom of the besker. Wash
the pipgment parl:ic.lea adnering to the brush into the sieve using a stream of
extraction mixture from a wasnh bottie. Finally wash the solvent from the aieve
with extraction mixture and dry the sieve for 1 hour at 105° C +2° ¢ (221° F
#3.6° F). Cool the sieve in a desiccator, weigh and calculate ‘the percentage of
coarse particles and skins.

5. NOTES

5.1 Enamels. For enamels use toluene as the solvent.

5.2 Lacquers_and dopes. For lacquers and dopes use extraction mixture A of
3.2, . . . .

5.3 In some paints and enamels toluene is not satisfactory and extraction
mixture B of 3.3 ghould be used.
6. - FRECIEION

6'.1. NO data.

r
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DRY OPACITY

1. SCOPE

1.1 This wethod cavers two, procedures for the application of the coating
material to a specxauy prepared substrate and the subaequent determination of
its contrast ratio at the specified spreading rate. . Either nrocedure may be
used for routine testing;.however the procedure enploying the .doctor bladell
shall be used in referee tests.

2. APPARATUS

2.1 Hiding power c¢hart. The charLz./ shall be smcoth-surfaced heavy paper
gheet having a design area of 1 square foot. The design shall consist of
alternate one-half ipch black and white bands laid off in a diamond shape, with
a black dnd white rectangular center. The paper shall be coated with a suitable

wg rran sad mle Tpmmiiaes an #m mandar MHin sanefassa imnnewtans amd wsantaofank Ea
Y aL IILDII I-ll. l.ﬂ\-li\-ll;&. BU ans [0 lcums Hiw DUL AdwT MIIHGLVLUUD QUY LSO ADRGLIL L)

paint liquids. The directional reflectance of the black portions shall be less
than 2 percent and that.of the white portion 80 +l. percent, relative te Mg0.

2.2 The auctwn box shall be of apptopnate size and of either type of
construction described below..

2.2.1 A plane plate glaaa panel with small holes drilled at appropriate
iotervals, cemented. or fitted on an airtight wooden or metal box. The suction
box should be of proper size to accommodate the test panel. Mathod 2162 gives a
design au1tab1e for use with a 3~ by 5-inch panel. ' '

2,2.2 A hollow alummum or steel one piece casting with a smoothly ground
plane surface into which are drilled small holes at appropriate intervals ]

2.3 Film applicator.

2.3.1 Brush. A 1-1/2-inch brush of high quality, clean, free of loose
‘bristles and having & winimum bristle length of 2 inches. The brush shall have
good softness and flexibility and shall be carefully cleaned after each day's
use. Only brushes which have been thoroughly broken ip, rather than brand new
brushea, shall be used in the preparation of test panels.

1/ BRegults obtaioed by this procedure are more reliable because the mechanical
method of forming films is more reproducibie than haod-brushing.

2/ Gharts {Form N¥o. 03-B) obtained from the Morest Co., 211 Centre Street, New

York City, are satisfactory. Charts may also be obtained from the

International Photo Co., 570 Seventh Avenue, New York City.
3/ The BRipd Vacuyum Plate aold by Bird & ‘lang Inc., East Walpole, MA

a=teta nadly ] <3011 L 9 fafi, HIECE LD

these requirements. .
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2.3.2 Doctor blade. A doctor blade, such as the Bird film applicator, which
shall be made of metal, preferably noncorrosive, and shall be accurately
constructed and smoothly fioished, shall be used. It shall spread a film of
uni form width and shall have such clearance that the thickness of the resulting
wet film of coating applied will be as specified in the product specification.

2.4 Glags ayringe. A l0-ml lLuer syringe.

2.5 Weipghing device. A balance or scale capable of weighing to the nearest
- - 0.01 g.

2.6 Weighing device. _ An analytical or torsion balance sensitive to at least
1 division on indicator per wg, and appropriately accurate weights. A magnet-
ically dampened balance is useful here.

2.1 Panels.‘ Glass plates, such as window glass, wlth winimum dimensions of
12 inch by 12 inch.

3. REAGENTS

3.1 None required.

4. PROCEDURES

4.1 Procedure A. Brush applicatic'm.

4.1.1 Preparation of brush. Dip the brush intd the coating material and work
until it does not pick up or lose much of the coating in brushing out a normal

coat.
4.1.2 Sample measuremen;= Draw into the gyringe the specified volume of the
coating material and weigh the brush and syringe to the nearest 0.0l g.

4.1.3 Application of coating. Place the chart in a horizontal position and
trans fer the coating from the syringe to the charts, moving the syringe over the
surface of the chart in such a manper that the stream of coating is fairly
evenly distributed over the design area. Brush out the coating as uniformly as
posaible over the entire design area by brushing in one direction and then
rotating the chart one—fourth revolution until the brushing hhas been coupleted
in four directions. Immediately reweigh the brush and ayringe and record the

enioht nf anarine amnliad Deamasvmn Fhoss aw Fane Fant Filma Fallawing tha oama
WL AR WA \pU(lI-l.l!b ﬂl’lll-&c\l. lI-GyI:!I.G RMHMATU WL U b o D b hbMD AW LALVWLIULG WIT OO

procedure but using quantities of the coating material slightly less and
slightly more than the volume apecified. .

"4.1.4 Drying of coating. Place the,'charts with the test coatings in a
horizontal position and air dry for 24 hours under the condition described in
the specification. .

FED. TEST METHOD STD. NO. 141C
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4.1.5 Calculations.

4.1.5.1 Contrast ratio.

"y

METHOD 4121.1
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Measure the daylight 45 degrees, 0 degrees direc-

tional reflectance of the films over both the black and white portions of the
Calculate the contrast ratio for each film

rectangular centers, by ASTM E 97.
cast in 4.1.3 as follows:

Contrast ratio - Reflectahce over black
n a Reflectance over white

4.1.5.2 Voluwe. Determine the specific gravity of the coating material as
depcribed in AST™ D 1475. From the weight of the coating applied and its

specific gravity, compute the number of ml

filw cast in 4.1.3.
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dry contrast ratio (see 4.1.5.1).
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4.1.7 Int'erpretation of data. From the curve, read the contrast ratio at the

speci fied volume.

If the contrast ratio at this point is equal to or greater

than that specified, the coating material passes the dry opacity requirements.

4,2 Procedure B.

Cat - r

A B |
S Lol
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Doctor blade application.

me_e 4 . h 4 - L o
iable 1 may be
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selection of the proper doctor blades uwhen the specification requirements are

stated in terms of either ml per square foot or square feet per gallon.

BExper-

ience will show swhich dactor blade is wmost likely to provide the gpreading rate

desired with the particular material being tested.

On a number of interior flat

paints for instance, vhich were examined, the calculated wet film thickoesses
obtained were from approximately 0.0002 to 0.001 inch greater thao the figure
marked on the film applicators depending upon the one used and the coating

material.

This statement is given merely to caution the operator against

assuming that the figure on the film applicator will neceasarily represent the
wet film thickness of any coating material 1aid down by it with this method, aud
does not mean that its usefulness is iopaired, if this is recognized.

FED. TEST METHOD STD. NO. 141C-
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TABLE 1. Guide to selection of proper doctor .blades.
Wet film Corresponding . . .. Approximate spreading
thickness ml per ' rate (square feet
{inch) square foot per pallon)
0.0015 3.5 . . 1,070
0.002 4,7 . . 800
0.0025 5.9 640
0.003 7.1 535
0.0035 8.3 . 460 -
0.004 9.4 400
0.005 N ~ 11.8 320
0.006 14,2 265

The doctor blades shall be s0 selected as to g1ve at least l:hree fairly closely
spaced points in the range of the speufxed spreading rate. .
4.2,2 Preparation of substrate. Cut seve:al h:.d:mg power charts (see 2.1)
down the middle lengthwise and trim off one end of the swatch if necessary so
that when placed against guides of the suction box it will just cover the last

suction holes. Weigh eaca swatch to the neareat mg.

4.2.3 Application of coatlnz. Apply a hlm of l:he coatnm material to each
of the prepared substrates (see 4. 2.2), using the selected doctor blades (see
4.2.1), as described (see. 2.3.2). -Immediately after the coating material has
been placed in front of the doctor blade, raise the end of the suction box
nearest the operator so that the coatisg material will fiow to the back of the
doctor blade, making sure. that it flows into both corners: A spatula may be

found ugseful in spreading the material if it is of hipgh viscosity.

4,2.4 LCxamination of test fﬂm. The test films shall be emmiﬁed by one of
the following methods. .

4.2.4.1 Method A, wet film. Weigh the coating charts to the nearest mg
immediataely after coating has been applied and compute the weight of each test
film. This can be done with small error if the anticipated weight is calculated
in advance and the approximate welghts placed on the balance pan. A magnetically
damped balance may be used to. particular. advantage. DUry the test specimen, as
described in 4.1.4, and determine the pumber of square inches of each test fiim.

4. 2.4.1-1‘ Calculations.
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4.2, h"l 1.2 Volume. Determine thé specific gravity of the coating material
as_described in ASTM D 1475 and calculate l:he. volume of each test film in ml per
square foot by the following equatmn

W x 144

Z @
S xA

&
)
n
m

s

Milliliters of coating material '1pe1: square foot.
Weight of wet coating in grams.

Specific gravity of the coating material.

Area covered by the coating in square inches.

o BN
B nnoa

4.2.4.1.1.3 Plotting of curve. Plot a curve ag deecribed in 4,1.6 using the
values obtained in 4.2.4.1.1.1 and 4.2.4.1.1. 2,

4.2.4.1.1.4 I_nlferprel:ation of data. Follow the procedure described in 4.1.7.

6.2.4.2 Method B, dry film. Dry the test specimens as described’'in 4.1.4,
weigh and compute the weight of each dry test film. Determine the pumber of
square inches io each test film.

4.2.4.2.1 Calculations.

442.4.2.1.1 Nonvolatile matter. Determine the fraction of nonvolatile matter
in the coating material as follows: Weigh to the nearest mg a pair of glass
panels. Sandwich ebout 2 g of coating material between them and reweigh.
Separate the panels by sliding thém apart and drying them under the same
conditions and for the same period of time as the test filws., Reweigh and
compute the fraction of nonvolatile matter. This factor and the specific
gravity of the coating material (see AST™ D 1475) are used in the following
expression to-calculate the rate at which the coating material was applied in
terms of ml per square foot.

where:

W = Weight, in grams, of dry test film.

N = Nonvolatile content of.the coating waterial, expressed as a decimal
fraction.

Speci fic gravity of the coanng material.

Area covered by the coating, io square inches.

‘Milliliters of coating material per square foot.

-

-]
A
Z

~ 2 =

W x 144
NxSx'A

Note. If the avea of. the test fllm is kept constant the above equation is
simplified. to:

FED. TEST METHOD STD. NO. 141C
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W xK
Nx S5

z-

and gince for any given coating material, N and 5 are constant, the equation may
be further simplified to

Z=W x K
’

4.2.6.2.1.2 Contrast ratio. Determine the coantrast ratio of each test film
as degeribed in 4.1.5.1.

4.2.4.2.1.3 Plotting of curve. Plot a curve as described in 4.1.6 using tnhe
values Ohtait\Ed in 4.2.4-2-1-1 and 4.2.4. 2.1.2.

4.2.4.2.1.4 Intetpretaéion of data. Follow the procedure described in 4.1.7.
5. NOTES :

5.1 None.

6. FPRECISION

6.1 No data.

FED. TEST METHOD 5TD. NO. 141C
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HIDING POJER {CONTRAST RATIO) -
1. SOOFE

1.1 This method of test covere a procedure for the evaluation of hiding power
by establishing a contrast ratio of directional reflectance of a specified dry
f:.l.m thickness coated gver black carrara ﬁlass to the directional reflectance of
the same dey filw thickness of coated fL],m over white carrara glass.

2. APPARA'IUb

2.1 Doctor blade. The doctor blade shall be selected -for the desired film
thickness by castiog 8 film on a tin panel. The .film is air-dried and the film
thickness detsrmined with & micrometer by AST™M D 1005 or other suitable method
after an air-dry interval of 24 hours. This procedure is repeated until' a
doctor blade is cbtained which will produce the dry film thickness spec1f1ed in
the detail epecxﬁcatwn.

2.2 Panels. Black and white carrara glass panels of adequate size shall be
used. The uncoated black carrara glass shall have a daylight, 45 degrees, O
degrees directjonal refiectance of not more than 1 percent, and the uncoated. -
white carrara glass shall have a daylight, 45 degrees, 0 degrees directional
reflectance of 86 +2 percent (relative to MgO}.

2.2 Micrometer. A micrometer or other suitable means of determining dry film
thicknesses to the nearest 0.0001 inch.

3. REAGENTS
3.1 Mone required.
4. PROCEDURE

4.1 The doctor blade which gave the desired film thickness shall be utilized
in casting the coating on the black and white carrara glass. A thoroughly
repregentative portion of paint shall be cast on the carrara glass, using the
selected doctor blade as described. An excess of the paint under test shell be
poured just in front of the film applicator with the end of the plate nearest to
the operator raised so that the paint will flow to the back and both corners of
the film applicator. The panel ghall be immediately lowered and the drawdown
made, continuing the motion down, until the lower end of the panel is reached.
The paint film shall then be dried in the prescribed maoner in a dust free
cabinet. The reflectance of the coated black and white carrara glass shall then -
be determined in accordance with ASTM E 97. The contrast ratio shall be
caleculated by dividing the reflectance value of the coated black panel by the
reflectance of the coated white panel.

ey . -
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5. NOTES -
5.1 NHNone.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 14l1C
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REDUCIBILITY AND DILUTION STABILITY
1. SCOPE

1.1 This wethod provides a procedure for determipning the reducibility of a
coating material with the recommended solvent for that material.

2. APPARATUS ’

2.1 A L00-wl stoppered graduated cylinder.
3. REAGENTS

3.1 None required.

4. PROCEDURE

4.1 Material preparation.

4.1.1 The wmaterial shall be diluted with the amount of the solvent required
in the product specification or according to the mapufacturer's instructions,
whichever applies.

4.1.2 Upless otherwise specified, all materials used in and during the test
shall be at a temperature of 23° C #1.1° C (73.4° F #2° F).

4.2 Observation upon mixiog. The material shall wix readily and easily
without excess stirrieg or shaking.

4.3 Observations upon standing. Let the diluted material stand undisturbed
for 4 hours unless otherwise specified in the product specification. AL the end
of the standing period, freedom from the following defects shall be cbserved:

. Curdling.
Precipitation.
Separation.

4.4 1€ doubt exists as to the condition of the material after the standing
period, flow an amount of the material onto a glass panel without agitating it.
Any of the defects meéntioned in 4.3 will then be observable.

5. ROTES

5.1 HNone.

6. PRECISION __

6-1 No data. —_—

e
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COLOK OF TRANS PARENT LIQUIDS (ACID-POTASSIU4 DLCHROMATE SCALE)

1. SCOIE

1.1 This metnhod covers the preparation and use of primary standards for the
color specification of lxquxds, such as,oils, varnishes, resin solutions; etc.,

used in organic coat1ng materials.
2. APPARATUS

2.1 Tubes. Gardner bubble tubesl/ made of clear glass with a closed flat,
even bottom and having the following dimensions.

2.1.1 A voniform internal diameter of 10.75 +0.025 mm throughout the length
the tube.

2.1.2 An internal length of 112 #+0.05 om.

of

2.1.3 An etched line around the outside of the tube 5 mm from the open end.

2.1.4 A second line around the outside of the tube 13 mm from the open end.

3. REAGENTS
3.1 A.C.S. reagent grade’ of potassium dichromate.
3.2 A.C.S. reagent grade sulfuric acid.

4. PROCEDURE

4.1 Preparation of standard. Dissolve the specified weight of the dicnromate

in 100 ml of the sulfuric acid. Gentle heat may be used, if necessary, to

effect complete solution of the dichromate. Excessive temperatures or prolonged

heating causes sbpnormal darxening of the solution.

4.2 Performance of the test. Fill one of the tubes with the material under

test, and a second tube with the dichromate solution. Place the tubes close
together, and holding them against a background substantially equal in 1llum-—-

ination to that of a fairly light overcast northern sky, make the conparison by

viewing the light transmitted through the liquids.

1/ Suitable tubes may be obtained from the Gardner Laboratory, Inc., 2431
‘linden Lane, Silver Spring, MD. . o

FED. TEST METHOD STD. WO,
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5. NOTES

5.1 Solutiens of potasaium dichromate and sulfuric acid are not stable aad
must be freshly prepared for each test. Hence suitable stable secondary

used g5 a matter of convenience. However, in cases shere the color of the -
material under examination is found to be darker than the secondary standard the
dichromate solution shall be made up for the final decision.

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. RD. 141C
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COLOR OF TRANS PARENT LIQUIDS (HELLIGE SCALE)

1. -SCOPE

1.1 " This method covers the use of a series of glass color standards for the
color spec1f1cat1on of liquids, such as 0113, varnishes, resin sclutions, el:c.,

used in organic coating matermla.
2. APPARATUS

2.1 A Hellipe color comparalor.

2.1.1 Color standards. The Hellige glass color standards for varoish. These
standards consist of eighteen filters wounted in two wheels. The filters in one
wheel are numbered from 1 to 9 and in the other wheel LL to 9L. Filter numbers

1L to 9L are lighter in color than the corresponding filters numbered 1 to 9.

2.2 Sample container. A .glass tube, as Gardner bubble tubesll, made of

clear glass with a clased flat, even bottom and having the following dimensiocaos.

2.2.1 A uniform internal diameter of 10.75 +0.025 mm throughout the length of

the tube.

2,2.2 Ap internal length of 112 +0.05 am.

-2.2.3 An etched lipe around the outside of the tube 5 from the open end.

2.2.4 A second line around the outside of the tube 13 mm from the open enci.

3. REAGENTS

3.1 None required.

4.1 Fill the tube with the material and place it in the comparator. Compare

the color of the light transmitted by the material under test with that
transmitted by the specified standard.

5. NOTES -

5.1 The Lovibond equivalents of Filters 1 through 9 are shown in the
following table.

L

1/ Suitable tubes and refereoce standsrds may be obtained from the Gardner
Larboratory, Inc., Bethesds, MD.

FED. TEST METHOD STD. NO.
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6. FRECISION

6.1 No data.

Combinations of Lovibond glasseas to approximate Hellige standards.

e,

4

lovibond glasses

Hellipe standard ' Red Yellow
i 0.3 1.6
2 0.7 3.2
3 1.1 5.6
4 1.9 16¢. 3
5 3.1 17.3
6 5.0 27.0
7 9.0 39.0
8 16.5 54.5
9 40.0 80.0

FED. TEST METHOD STD. NO. 141C
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COLOR OF PIGMENTED COATINGS

1. SCOPE

1.1 This wethod covers a procedure for. the comparison of the color of a dried
film of pigmented organic coating material, with that of (1) a dried film
gimilarly prepared from a liquid reference atandard (2) "a previously prepared
reference filw, or (3) a dea1gnated color ship. i

Z. APPARATUS

. 2.1 None.
J. BEAGENTS
3.1 None.

4. PROCEDURE

4,1 Preparation of film. Apply a filw of the sample under test to the
designated substrate in the manner and to the thickness specified in the product
specification. If a liquid refereace standard is specified, prepare a filw of
it in the same manner. Dry the test film, or the test and reference films, as
the case may be, under the conditions prescribed in the applicable specificatian.

4.2 Couparison of color. Visually compare the color of the test film with
that of the reference film as received or prepared ipn 4.1, or with the color
chip by viewing them under an illumination substantially equal to that of a
fairly light overcast northern sky. Arrange the two films or the test filw and
color chip beside each other on a table in front of a north light so that the
illunination centers on an angle of about 45 degrees and the viewing is aearly
normal to the surfaces to be compared. Prevent asppreciable quantities of
extraneous light from reaching the specimen by covering nearby bright walls and
ceilings with black cloth. Extlude all adjacent colore from view by placing a
piece of neutral paper with a square section cut from the center over the
specimens, so that one-half of the square will be over the test film and the
other half over the reference film or chip.

4.2.1 When it is necessary to compare films of differenct degrees of gloss,
wet the films with water or heavy water—shite miperal oil, if water does not wet
the films, before waking the comparison. )

5. NOTES

. Lo

5.1 1f in doubt about the exactnegs of the color match, the test shall be
made in accordance with ASTM D 2244 or other equivalent procedure and
equipnent. The upnit or units of color difference allowable shall be stated in
the product specification.

FED. TEST METHOD STD. ¥0. I4lC
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6. PRECISION
6.1 No data.
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COLOR SPECIFLCATION FROM SPECTROPHO']‘OMETRIC DATA

1. SCOFE
1.1 This method utilizes apectrophotometric data and the CIE (I.C.I.) standard
observerl/2/ and coordinate aystem to specify colors of neonfluorescent specimens.

2. APPARATUS

2.1 A spectrophotometer shall be used to measure the relative spectral radi-
ance factors of a specimen throughout the visible spectrum.

2.2 The directions of illuminating aad viewing measured from the perpendicular
to the illuminated face of the test specimen shall be within 10 degrees of those
indicated in table I. The illuminating and viewing condxttons may be inter-
cnangeu W].CHOUC ﬂl.l:e’l."l.ﬂg the results.

2.2.1 For reflectance weasurements, instruments having different viewing
gecmetries are permitted, namely either 45 degrees directional viewing, or
diffuse viewing. Diffuse reflectance measurements of glossy specimens may be
made with or without inclusion of the specular component of reflected flux.

2.3 Standard sources. Standard source A shall be used for the colors of
specimens in incandescent-lamp light; standard source C for the colors of
specimeas in daylight. The velative spectral irradiances, tLl, of these two
standard sources have been combined with the spectral tristimulus values to
obtain the values in tables II and IIL

2.4 Stsondards.
2.4.1 For transparent specimens, the standard is the source.

2.4.2 For opaque specimens, the standard is a freshly prepared layer of
magnesium oxide of 0.5 mm winimuo thicknesa identically irradiated and viewed.3/

TABIE I. Illuminating and viewing conditions.

Geometric directions
Mzagsurement Illuminating Viewing
Transmittance ' 0° : 180°
Re flectance o° : : 45°
0° Diffuae -
1, Proceedxnga, Etghth Session, Commission Internationale de I1Ec1a1tage
Caiﬁbrlugl:, nngu:mu, September 1931, PP 15-29,
2/ D. B. Judd, the 1931 I.C.I. Standard Observer and Coordinate System for
Colm:metry, J. Opt. Soc. Am., 23, pp. 357-374 (1933).
.gf Preparation apd colorimetric properties of a magnesium-oxide reflectance

standard as included in ASTM D 986.

FED, TEST METHOD §TD. NO. 141C
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3. REAGENTS )

3.1 HNone required.

4. PROCEDURE

4.1 Calibration. '_'-

ls.l.l1 Check the calibration of the photometric scale at reasonable time

vals & TE accuracy over range ng velative

intervals to insure accuracy over the entire range by measuring
spectral radiance factors of spectrophotometric standards 4/

4.1.2 Calibrate the wavelength scale at veasonable intervals by using
spactrum sources or a didymium filter.

4,1.3 Use spectrometer slits sufficiently narrow so that glit-width error is
pncgligible.

4.2 Handle test specimens carefully to avoid contemination or discoloration.

4.3 Determine velative spectral radiance factora throughout the visible
spectrum at intervals sufficiently close so that the curve drawan by
interpolation will not be changed by measurements at additional wavelengthe.
Ten-millimicron intervals are usually sufficient.

4.4 Computatiocns.

4.64.1 Multiply for each wavelength the relative spectral vadiance factors of
the specimen. R)‘_! by the products of spectral irradiance of the designated
standard source, HJ and the spectral tristimulus values, x,l, yl » and zl, as

contained in table II or III, \
4.4.2 Sum the products computed in 4.4.1 and divide by 105 to obtain the
spacimen tristimulus values, X, Y, and 2. If required, calculate the
chromaticity coordinates, x and y, from the following defipitions:
x=2 X/8, y=Y¥/8, s X+ Y+ 2

4/ Spectrophotemetric gtandards may be purchased from thé National Bureauw of
Standards .

PED, TEST METHOD STD. Wo. 141C ' -
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TABLE II. Computation form for CIE atandard source A {2854° K).

o

. -

A ®(Ha) ) F(HO) | 2(E)) R ) | ®(BaRIA | FCHARIL Z(HAR) )
380 1 6 |lo.__ __ _-_
90 5 23 o ee s
400 19 1 93 cem e o
10 71 2 340 e o
20 262 8 1256 -— e e
30 649 27 3167 —— o m
40 926 61 4647 —— e -
450 1031 117 5435 ee— e
60 1019 210 5851 e o oo
7 776 362 5116 —— o o
80 428 622 3636 e e o
90 160 1039 2324 e e
500 27 1792 1509 T,
10 57 3080 969 — e
20 425 4771 525 m— o
30 1214 6322 309 o oo
40 2313 7600 162 cie -
550 3732 8568 75 em e oo
60 5510 9222 36 e e e
70 7571 9457 21 o— o o
80 9719 9228 18 m— e
90 11579 8540 12 _— e e
600 12704 7547 10 _— e o
10 12669 6356 4 fmm e oo i
20 11373 5071 3 f—e e
30 8980 3704 o e o
40 6558 2562 e e =
650 4336 1637 ——
60 2628 972. e o
70 1448 530 —— e o
80 804 292 m— o ;
90 404 146 _— e oo :
. 700 209 75 o em oo E
10 110 40 e e e i
20 57 19 o e o '
30 28 10 —— e o
40 14 6 e —m |
750 6. 2 _—— oo
60 4 2 e— e e
70 2 : e oo .
109828 | 100000. 35547 {S= X + Y + 2 X= y= 2=
X\ Yo . Za
4476 <4075 1449 i
(x=X/8, y°Y]S, z~2/S) x= y= £= X
FED, TEST METHOD STD. NO. 1l41C
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TABLE III. Computation form for CIE standard source C (average daylight).

A | XEI) [ FEIN | 2L R - [R&RIA { TR | Z(HRI)
380 4 20 |0.eon i s
90 19 89 b e e
400 85 2 404 o o Ll
10 329 9 1570 e . ew
20 1238 37 5949 e e
30 2997 122 14628 — e -
40 3975 262 19938 tm—— e e
450 3915 443 20638 e e e
60 3362 694 19229 — e e
70 2272 1058 14972 e e e
80 1112 1618 9461 —— e e
90 363 2358 5274 e e -
500 52 3401 2864 co— em -
10 89 4833 1520 e e ——
20 576 6462 712 Cem e
30 1523 7934 388 t—— em e
40 2785 9149 195 r_— —— —
550 4282 9832 86 f— e ——
60 5880 9841 39 c—— .- ==
70 7322 9147 20 co— —— =~
80 8417 7992 16 —— e —m
90 8984 6627 10 —— - -
600 8949 5316 7 tm— = -
10 8325 4176 -2 c— e m
20 7070 3153 2 — mm -
30 5309 2190 ,— o m
40 3693 1443 - -
650 2349 886 .
60 1361 504 S e ——
70 708 259 —— e o
80 369 134 . e
90 171 62 o o om
700 82 29 c— . -
10 39 14 e e e
20 19 § c-—— e —=
30 8 3 e e e
40 ] 2 e mm e
750 2 1 J J— P —— -
60 1 1 e
70 1 _ e e om
98041 100000 118103 . -
Xe 1 ye Zeo = X + Y+ 2 X= Y=
.3101 .3163 | .3736 )
x=X/S, y=Y¥/5, z=2/8) x= yo

FED, TEST METHOD STD. KO.
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4.5 Reporting results.

4.5.1 Beport the tristimulus values, X, Y, and Z, or the relative luminance
factor, Y, and ‘the chromaticity coordinates, x and y.

4.5.2 Report the standard source used in the computations.

.4.5.3 Raport the i:lluminating and vieufng conditions of measu.;je:ue_nt.
5. " NOTES ] - -

5..1 Nope. |

6. PRECISION

6.1_ No data.

.‘."
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COLOR SPECIFICATION FROM PHOTOELECTRIC TRISTIMULUS bATA
1. SCOPE

1.1 Tnis method utilizes data from photoelectric tristimulus colorimeters taq
specify colors of nonfluorescent specimens, in approximate accord with the 1931
CIE (I.C.I.) standard observer and standard source C (average dayhght)

Accurate color measurement of test specimens by this method is possible only

with color standards that have been calibrated -accurately from spectrophotometric
data by method 4251 and that have apectral characteristics similar to those of
-the gpecimens.

2. APPARATUS

2.1 Components. The apparatus, in which specimens are illuminated and viewed
under controlled geometric conditions, shall consist of an incandescent lamp
gource, one or more photocells, and an appropriate tristimulus-filter set.

2.2 Illyminating and viewing conditions. The directions of illuminating and
viewing measured from the perpendicular to the illuminated face of the test
specimen shall be within 10 degrees of those indicated in table I. The illum-
inating and viewing conditions way be interchanged without altering results.

2.2.1 For reflectance measurements, instruments havipg either of the viewing
geometrics listed in table I are permitted. Diffuse reflectance weasurements of
glosay specimens may be made with or without inclusion of the specular component
of reflected flux. -

2.3 Tristimulus-filter get. Filters of the tristimulus-filter set may be
interposed in succession either between the source and the test specimen or’
between the test speciman and the viewing photocell. Alternatively, several
photocells may be used and each filter of the set may haeve its own photocell.
The filter get may be dEG';.gﬁcu o px:uuu\.-t: source=filter motocell reopotiae
functions ‘which will give colorimeter readings directly proportional to the CIE
tristimulus valuea, X, Y, and Z, or to produce response functions such that the
CIE tristimulus values can be derived from the colorimeter readings.

TABLE I. Illuminatinog and viewing coaditions.

Geometric directions .
. Maasurement Illuminating =~ = Viewing ‘
___________ na Co. . “mianmo
lrﬂ-llﬂulll.l.ﬂnﬂe . . v - - .LOU
Reflectance - . ’ o . : -0 . 45°

FED. TEST METHOD STD. NO. 141C ..
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2.4 Standard source, The equivalent of CIE standard source C shall be used
to obtain the colors of specimens for average daylight.

2.5 Standards.

2.5.1 Primary standards. ’

2.5,1.1 For transparent specimens, the primary standard ies the source.

2.5.1.2 For opaque specimens, the primary standard is a fresnly prepared
layer of magnesium oxide of 0.5 mm minimum thickness identically irradiated and
viewed.

2.5.2 Secondary standards. Secondary standards having spectral character-
istics similar to those of the test specimens shall be used since the usual
source~filter-photocell combipations only approximate the CIE functiona.
Tristimulus values, X, Y, and Z for source C for master secondary etandards
shall be obtained according to method 4251. Working standards having nearly the

spectral nhnfnnrav as 8 maatar cbanénfﬁ mav he rn\\hrgtnf‘ hu Air-nl-!- choto~

aama
ST O e At L G oD v =y e P

electric comparison of tristimulus values.

2.5.,2,1° For transparent apecimens. glase -filters may be used as necondn:y
standards.

2.5.2.2 For opaque gpecimens, porcelain-enameled plaques known to be reason-
ably permanent in color characteristics may be uged repeatedly or impermanent
materials such as Munsell papers may be used and discarded frequently. The
geometric conditions of standardization for reflectance standards should be the
gsame as those of the colorimeter.

3. REAGENTS
3.1 HNone required.
4. PROCEDURE

4.1 Select a standard having spectral characteristics similar to those of the
teat specimen.

4.2 Set the colorimeter to read the values asgigned to this standard based on
calibration velative to a primary standard.

4,3 Read the values of the test specimen.
4.4 Calculations:

4.6,1 Calculate tire tristimulus values, X, Y, and Z, as prescribed in the
instructions for use of the colorimeter.

FED, TEST METHOD STD. NO. 141¢C
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4.4.2 If required, calculate the chromat1c1ty coordinates, x and y, from the
following definitions: :

x= X/5, v = ¥/8, 5 = X+¥+Z

4.5 Report. : .

4.5.1 Report the tristimulus values, X, ¥, and Z, or. the luminance factor, Y,
and the chromaticity coordinates, x and y.

4.5.2 Repbrf the.illuminaEi;g aod viewing cqéditions of measurement.

5. MNOTES |

5.1 Definitions.

53.1.1 Color. &n éppea;ance characteristic ;fva specimen determined by fhe

relative spectral irradiance from the source, the relative spectral radiance

‘2
il .
factor of the specimen, and the spectral fristimulus values of the CIE gtandard

observer.

<
!
»
1
{
[

5.1.2 Relative luminance factor.- The ratio of the luminance of a specimen
for specified geometric conditions of illumination and view to the luminance of
a standard. 1If the luminance of the standard is un1ty, the relative lumxnance
factor is the tristimulus value, Y. .

5.1.3 Tristimulus—filter set. A set of filtere.designed to provide receptor
response functions for a.specified source approximating the spectral tristimulus
values of the CIE standard observer for source C.

6. PRECISION

6.1 Ho data.

FED. TEST METHOD STD. MO. 141C
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COLOR OF LAC RESIN AND SHELLAC VARNISH
BY COMPARISON OF SOLUTIONS

t- SCOPE
1.1 This method is intended for use in the evaluation of the color of

solutions of dry lac resins or shellac varnishes by comparison with solutions of
the standard resins or varnishes as agreed vpon between buyer and seller.

2. APPARATUS
2.1 Glass_tubes. As specified in 2.1 of ASTM D 1545.

2.2 Comparison standards. As agreed upon by the buyer and the seller.

2.3 Weiphing device. A balance or scale capable of weighing to the nearest
0.1 g.

2.4 Flask. A 150 ml glass—stoppered Erlenmeyer flask.

3. REAGENTS

3.1 Alcohol. The. alcchol used in "cutring" (dissolviag) the dry lac resin or
thinning the shellac varnish shall meet the requirements of either 95 percent
(190 nroaf) athvl aleahal canarinlly doenaruvrad ancasrdine o formola Na 1 -

A rLUU-‘-F kil J A @EmAWWIIWA | ] b L e ML AO U E N WYL VA E, - Al ML LG AV
the proprietary solvent authorized for "cutting" shellac by the United States

Bureau of Ioterngl Revenue Service.

N LX)
Ly WL U

4. PROCEDURE

4.1 Lac resin. Weigh 10 #0.1 g each of the sample of lac resin and the
comparison resin into separate Erleomeyer flasks. Add to each flask an amount
5f the alcohol equal to twice ‘the weight of the resip and stopper the flaslks.
Keep the flasks at 21° C to 32° C (70° F to 90° F) and shake at frequent
intervals until the resins are completely "cut™. Allow tihe flasks to gtand
andisturbed for 1/2 hour and then fill separate glass tubes to their bottom
lines with each of the golutions, being careful not to disturb any settlement
that may have occurred in either flask. Place the tubes side by side and make
the color comparison by viewing the light transmitted through the liquids vhile
they are held against a background substantially equal in illumination to that
»f a fairly light overcast northern sky.

4.2 Shellac-varnish. Thoroughly agitate both the sample varnish and the
:omparison varnish and determine their noovolatile contents by AS™ D 2369.
\djust the nonvolatile contents of both varnishes to 33-1/3 percent by weignt by
1dding the alcohol-to equal portions (approximately 30 g} of each varnpish in
ieparate Erlenmeyer flasks. Stopper the flasks, shake the cootents thoroughly,

FED. TEST METHOD 5TD. NO. 141C

-



Downloaded from http://www.everyspec.com

METHOD 4254.1 . !
Jaaguary 24, 1986 ) .

and let stand undisturbed for 30 minutes. Continue with the procedure ab
prescribed in 4.1. BRecord whether the color of the sample is darker or not
darker than that of the comparison standard.

5. NOTES

5.1 The shellac varnish used as the comparison standard must be stored in a
tightly sealed glass container and in a dark place.

6. PRECISION

6.1 No data.

" FED, TEST METHOD STD. NO. 141C

. o ——

-

-—




Downloaded from http://www.everyspec.com

' METHOD 4261
January 24, 1986

* APPEARANCE- OF TRANSPARENT LIQUIDS

1. SCOPE

l.1 This methad provides a procedure for determining the appearance of clear
materials of both & drying and nondrying nature. The materials are checied upon

decantation, standing 24 hours, and after agitationo.
2. APPARATUS

2.1 Tubes. Gardner bubble tubes made of clear glass with a closed flat, even
bottom, a diameter of 10.75 +0.025 um and an internal length of 112 +0.05 mm.

2.2 Water bath. A water bath capable of maintaining the specified
temperature #0.5° C and equipped with a stirring device.

1. REAGENTS
3.1 None required.
4. PROCEDURE |

4.1 Thoroughly wix the sample. Fill two test tubes of the game size (15 cm)
or (6 inches) to within 2.5 em (1 inch) of the top with the sample. Stopper the
tube with clean corks.

4.2 Materials other than drying oils. Immediately examine the contents of
the tubes by transmitted light for haze, turbidity, hair, grain, clots; gell
bodies, skins, and other insoluble matter that may be in suspension. Tilt one
of the tubes at a amall angle from the horizontal so that the air bubble will
move slowly and permit observation in the thin moving film of any fine particles
that might otherwise escape notice. Let the tubes stand undisturbed for 24
hours at 21° C to 32° C (70° F to 90° F) and examine for sediment. Shae one of
the tubes vigorously and as soon as the air hes escaped from the liquid compare
the appearance of the liguids in the two tubes.

4.3 Drying oils. 1If the oil is cloudy at room temperature, warm the tubes
and their contepta in a water bath to 65° C (149° F) and hold.for 5 minutes.
Examine vhile warw by transmitted light and tilting the tubes as described in
4.2,

5. NOTES

5.1 Noae.

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. '141C
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METHOD 4287
January 24, 1986

1. SCOFE

1.1 This wmethod provides a procedure for determmmg vucosxty of viscous
material.

1.2 A fluid's viscosity is a measure oxf: index of ite internal friction. If a
body ie rotated within a liquid at a definite speed, shearing will be induced.
The emact shean.ng within a 11qu1d as induced by a rocatxng body will depend on
(a) the rotation speeu of the Duuy, (b) che uiﬁéﬁﬁiﬁﬁs of the body, and (c) in
wany cases the dimensions of the container in which the body is held. The
Brock field Synchro-lectric Viscosimeter is a rotational instrument uhich induces
rotation of a spindle or rotor immersed in the liquid and attached to the instru-
ment. The amount of force required to produce rotation may be read directly
from the instrument's diel.

2. APPARATUS

2.1 Viscosimeter. A Brookfield Model RVF Viscosimeter with guard.

2.2 Sample countainer. A 600 ml Low Form Griffin Besker.
3. REAGENTS
3.1 None required.

4. PROCEDURE

4.1 Preparation of sample. Thoroughly mix and strain not less than 400 ml of
the sample, allowing it to stand sufficient time (at least 1 hour) for a11
entrapped air to escape. '

4.2 Performance of test.

4.2.1 Bring the material to be tested to 25.0° C #0.5° C in the 600 ml beaker
and maiptaio this temperature until testing is completed.

4.2
da

aida
g1

+2 Attach the specified spindle to the lower shaft using care to avoid
thvi

ata on thea uhnFr c.h'ln'h mavy 1n|'a'-'an-n u'l h-ita ﬂ"l omant
TGIrdeie ©0 i Wi g

=18 -] 3y - - R At

4.2.3 Immerse the spindle in l:he. test sample, tilting the apparatus slightly
at first to prevent .the entrapment of air bubbles on the lower swrface of the
spindle. Immerse the spindle to the immersion groove cut in the spindle's
shaft. The No. 7 spindle has a necked-down area instead of an immersion .groove

and should be immeraed to the middie of this ares.

4.2.4 Tlevel the viscosimeter with the attached bubble ievel.
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4.2.5 Depress the clutch and turn on the viscosimeter, then release" the
clutch. Adjust the viscosimeter to the r.p.m. specified for the material under
tegt. Allow the viscosimeter to run until the pointer has stabilized, usually
20 to 30 geconds or one revolution, depending upon the specified r.p.m.  After
the pointer has stabilized, depress the clutch and snap off the motor so that
when it stops, the pointer will be in gear.

4.2.6 1f check readinge are required, restart the.viscosimeter with the
clutch still depressed at the originalireading, then release. This will speed
the check reading by reducing the time required for the pointer to stabilize.

4.3 Alternate method. Follow the procedure above, except place a correction
ghield sround the guard to stimulate the boundaries of a 600 ml low Form Griffin
Beaker.

X

h_h Ranil
S¢S NESUA W

is determiped by the spmdle used, as well as the r.p.m., and which is supplied
with the viscosimeter. This procedure will give the viscosity in centipoises.

a
8, Multiply the ropriate factor shic

5. NOTES

5.1 BRequired information.

5s141 The spindle to be used.

e 1 My n = o e e o sammnd
70k L AE Lapells LU UG UDT U

5.2 Care of the instrument.

5.2.1 The spindle shall be removed before cleaning. No metal or hard briatle
brushes are to be used on the spindle.

5.2.2 Exercise care that at no time shall the lower shaft of the viscosimeter
receive gide thrusts because these may put the ipnstrument out of alignment.

6. PREGISION

601 No data.

FED, TEST METHOD BTD. NO. 1l41C
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, :
‘ . .. - +: . ... BRUSHING PROPERTIES- -
SaWE A  3-:'* 3

| 1.1 'nus method prov:.des a meana for determ.nmg the hrushmg properrlea of

coatings. This test is quite subjective;: however; someone experienced in the ..
art can p:'oduce quite consxutent results, partl.cularly in the deteruunatxon of
the "drag propertles. . : ) L : ce e PR

2... APPARATUS . .. i . L

2. 1 Brush. « k. 2—1/2-1nch wall. brush ‘of -good quahty.

2. 2 Panel. A 2— by 2 fool: cold-—rolled ateel or aluminum panel.

3. -REAGENTS . . . = :: s .,

3.1 None required. .. ° - ¢

4. PROCEDURE

4.1 Application to metal panels.

4.1.1 Panel preparation.

4.1.1.1 The panel shall be solvent cleaned.

4.1.2 Application of material under test. T

DI

4.1,2.1 " Prewet the brush with the coating to be-applied. :The-idea is. to have
as much of the coating in the brush prior to beginning the_test as, there is-at
l:he fm:.ah of the test.

4.1, 2 2. The coal:mg shali be apphed at 500 square feet per gallon unless
otherwise epecified.

4.2 Application to sheet rock panels.

4.2.1 Paonel preparation.

4.2.1.1 The panel shall be'a 2- by 4-foor piece of 1/4~inch gypsum sheet rock
mee ting S5-L-30.

4.2,1.2 Unlegs otherwise specified, the padel shall be primed with an
undercoater meeting the minimum requirements of TT-5-179 {(see 5.1). =~

4.2.1.3 Allow t6 dry at leaat 24 hours prior to applying the waterial under
test. ’ .

oy ng Y mo D
FLU,  1DO

——, ] -
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4.2.2 Application of material under test. - :

4.2,2,1 Apply the material at a spreadxng rate of 500 square feet per gallon
unless otherwise specified.

4.2.2.2 The material shall be applied in sections, firat brushing the coating
using back and forth strokes, then coming back and level1ng the material by
brushing to 90 degrees of the firat strokes.

4.2.2.3 Proceed to the next section always working to a "wet edge'. Repeat
this.

4,2,3 Place the panel ipn a vertical position.
4.3 Observations.

4.3.1 MNote vhether the material under test brushes easily and has good
flowing and spreading qualities.

4.3.2 After the film has dried, the surface should be inspected for freedom
of lap marks (see 5.2). Note shall be made of gloss variations and obvious
brush marks.

5. HNOTES
5.1 It should be realized that when the undercoater is the materisl under
test, the top coat shall be a gtandard product and will be specified in the

product specification.

5.2 Depending upon the product being tested, different characteristics will
of necegsity be stressed iu the product specification,

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 141C
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SPRAYING PROPERTIES

1. SCOPE

1.1 The following wethod outlines a procedure for checking the spraying
properties of coating materials. The method is very subjective and ghohlq be
per formed by an individual skilled in the art of using a spray guo.

2. APPARATUS
2.1 A steel panel & by 12 inches or larger.
2.2 A spray gun capable of spraying the material upder test.

1 BRI AR NTC
-u SO Y Lo

3.1 Hone required.
4, PROCEDURE

4.1 Papel preparation.

4.1.1 The steel panel shall be solvenr cleaned.

4.2 Performance of test.

4.2.1 The wmaterial shall be reduced according to the instructions in the
product specification.

4.2.2 While spraying, the gun shall be held perpendicular to the panel and
moved in a etraight line acroses the face of the panel.

4.2.3 The product apecifiéation shall state the distance from the test panel
to the gun. For lacquer and other quick drying materials the distance shsll be

betweeo 6 and 8 inches. For slower drying waterials the distance shall be 8 to
10 inches, ‘ '

4.2.4 Immediately place . the panel in a pearly vertical position.
4.3 Observations.

4.3.1 On the wet panel freedom from the following shall be poted:

running
sagging
fogging -

‘FED. TEST METHOD STD. KO. 141C
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4,3.2 The dried film shall be free of.the following defécts:

dusting
floating
mottling
bubbling
wrincling
stresking

5. NOTES
5.1 None.
6. PRECISION

6.1 No data.

pirholing
crateriog

Hrange peel. .
blushing
blooming ,
silking .
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. ROLLER -COATING PROPERTIES

or making an evaluation of a'material’s

"2, APPAR_A'IUS

2.2 The equipment listed in method 2112.
3. REAG;NTs -

5.1 None required.

4. PROCEDUKE

41 Macal mwarma o -
4.1 Panel preparvatian.

[

4.1.1 Prepare the test panel as described ip method 2081.
4.1.2 Apply ‘the roller coatiﬁg in the manner described io method 2112.

4.2 Allow the panels to dry in a vertical position for the time and under the
conditions required in the product specification.

4.3 Observation. .
- g

4.3.1 After the material under test is dry, note whether a sufficiently
upiform film exists 50 a8 to prevent me vmual detection of "'dimples" because
of localired lack of hiding.

4.3.2 Characteristics such as lapping, localized floating, and saggiog shall
he aoted.
5. WOTES

6. PRECISION ' )

6.1 No data.

my
B
g
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REFRACTIVE INDEX

1. SCOPE

1.1 This method gives a procedure which is particularly useful in detecting
adulteration im oils containing substantial amounts of conjugation, such as
tung, oiticica, and dehydrated castor 0113 {see 5.1).

1.2 Since refractive index varies with iodine value, this method can be used
as a quick approximatioa of iodine value.

2. APPARATUS

2.1 An Abbe refractometer or other equally accurate instrument.

3. REAGENTS
3.1 None require;:i-

4. PROCEDURE

6.1 Preparation of test specimen. When the refractive index is required oo
the material as received, no preparation will be necessary. On - the other hand,
when the determination is to be made on g recovered ingredient, care shall be
taken to remove all traces of impurities such as inorganic acids, solvents, etc.

4.2 Performance of test. Following the inatructionms for the operation of the
ingtrument, determine the refractive index of the test specimen at the tempera-—
ture specified in the product specification.

5. MNOTES

5.1 Befractive index is not a very reliable weans of specifying drying oils.

6. PRECISION :

6.1 No data.

FED. TEST METHDD STD. NO. 141C
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FINENESS QF GRIND
1. SCOPE

1.1 This method is intended to measure the degree of dispersion (commonly

". referred to as '"fineneass of grind") of p:.gment in vehicle systems such as paiot,

enamel, etc.

3

2.~ APPARATUSL/

2.1 'The apparatus shall consist of a device having two parts shown in figures
1 and 2 and made in accordance with the following requirements.

1.1 Gagg- hardeped steel block (see E:.gure 1) appronmately 7 mches in
-~ 2.117 rhao 1m sed Al A 10 AL [S VA T

< y &Lj& 1GCNES 10 Widdi, &aud L7« Lolo j_u u;l.t.nul:uu- The LUP gur Lal-t', Uil-
the block shall be ground smooth and flat and shall contain a groove 5-1/4
inches in length and 1/2 inch in width centered in the top of the block. The
groove shall be tapered uniformly in depth leogthwise from 4 mils at one end to
zero depth at the other, calibrated in accordance with ite depth. The groove
shall have the dimeasicaal requirements correspoading to the Hegnan Staandard

Graduations as shown in table I.

TABLE I. Dimensional requirements of groove for determination
of fineness of grind.

Distance from zero : Depth He gman std.
end-inches mils graduations
5~1/4 4+ Well for sample.

5 4.0 0 ’
4-3/8 3.5 1
3-3/4 3.0 2
3-1/8 2.5 3
2-1/2 2.0 4
1-7/8 1.5 5
1-1/4 1.0 6
5/8 © 0.5 7
0 0 8

2.1.2 Scraper. A double-wedge steel blade {(see figure 2) 3-1/2 iches long,
1-1/2 inches wide, and 1/4 inch thiek. The two edges oa-the long sides shall be
rounded to a'radius of approximately 0.0l inch.

1/ A device known—as the Hegman gage.

FED. TEST METHOD §TD. ¥O. 141C
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mils
- 4

NOTE:

A DEVICE KNOWN AS THE HEGMAN GAGE.

FED. TEST METHOD STD. NO. l41C
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010 RADIUS \

303/

—»{ je—.25

GRIND .00l INCH TO .004 INCH
CLEARANCE ON EACH SIDE

FIGURE 2. Scraper.

— ' X-4467

FED. TEST METHOD STD. NO. l41C
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3. REAGENTS
3.1 HNone required.

4. PROCEDURE

' ’ .
4,1.1 Thoroughly mix and strain an appropriate amount of the material to be-
tested. Allow to stand for at least one hour in a partially filled closed
container to permit all entrapped air to escape.

4.2 Performance of test. Place the thoroughly cleaned and dried gage on a
flat, nonslippery surface. Pour a sufficient amount of the prepared sample (gee
4,1) into the deep end (well) of the groove so that it overflows the groove
slightly. Grasp the scraper between the thumbs and fingers of both hands and
place it edgewise in contsct with the surface of the gage at the extreme deep
ends of ‘the grooves with the long dimension of the scraper across the width and
parallel to the short dimension of the gage. Wnile holding the scraper
perpendicular to the surfsce of the gage and at right angles to the length of
the grooves, draw it at a uniform moderate rate over the surface of the gage to
e point beyond the zero epds of the grooves (graduation 8). Sufficient downward
presasure should be exerted on the scraper to just fill the grooves and clean the
level surface of the gage. Immediately (see 5.1) determine the fineness value
of the material by viewing the gage from the side in such a manner that the lioe
of vision is ar right angles to the long dimension, of the grooves and not more
than 30 degrees nor less than 20 degrees to the face of the pgage while it is
held in a light that will make the pattern of the material in the grooves
readily visible. Observe the point along the groove shere the material first
shows a predominantly speckled appearance and note the pnumber betweep the O and
8 graduations that most nearly corresponds to that point. Pictorial examples
are ghown in 5,2. Report this number as the fineness of grind. Disregard any
ecattered specks vhich appear prior to the point where the predominantly
speckled appearance begins. .

5. NOTES

5.1 Ho reading shall be considered for reporting the fineoess when the time
lapse exceeds 10 seconds. For this reason it is often advisable to make a
preliminary determination to establish the approximate position of the first
appearance of a predominantly specitled gurface. A second and more accurate
reading can then be made very vapidly.

5.2 Pictorial standards.

6. FPRECISION : -

6.1 Readings should be reproducible within +1/2 mil division if visueal
standards are uged properly.

FED. TEST METHOD STD. NO. 141C

L
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FIGURE 3. Fineness of grind‘ values, 3.0 and 2.5.

X-4468
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FIGURE 4. Fineness of grind values, 1.0 and 0.5.
X-4469

FED. TEST METHOD STD. NO. 141C
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ABSCRPTION. TEST
1. SCOPE

1.1 This method gives a rapid but subjective deterwination of the
or wetting ability of various liquid materials.

’ * -
2. APPARATUS
2.1 One-half pint friction-top can plug (5-1/2 ca ip diameter).
2.2 HNo. 2 Whatman filter paper or equal. | |
3. REAGENTS
3.1 Ncm.e required.

4. PROCEDURE

4.1 Fill a one-half pint friction-top can plug (5-1/2 cm in diameter) level
full with a portion of the thoroughly mixed sample and then place a No. 2
Whatman filter paper (12.5 ci iz a coavenient size) flat on the surface of the
liquid with the center of the Ffilter paper approximately over the center of the
liquid. Allow to remain at 21° C to 32° € (70° F to 90° F) for 3 hours and then
measure the average radial distance on the filter paper from the edge of the
area orginally “wetted" with the liquid to the farthest extent of the abgorption
of the liquid. :

5. NOTES
5.1 None.
6. FPRECISION

6.1 No data.

FED. TEST METHOD S5TD. NO. 141C
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SPOT TEST (THINNERS AND SOLVENTS)
1. SCOPE
1.1 This procedure is an -indicative test for chromatic impurities and heavy

ends io solveata, both. aromatic and alipahtic.

F
~

2. APPARATUS

2.1 Filter paper. WNo. 2 Whatman or equal-12.5 cm in diameter.

3. REAGENTS

3.1 MNone required.

4. PROCEDURE

4.1 Transfer five drops of the sample by means of a small pipette or burette
to the ceanter of a No. 2 Whatman or equal filter paper, 12.5 cam in diameter,
supported on a-7-¢m crystalizing dish and allow the liquid to evaporate at 21° C
to 32° C (69.8° F to 89.6° F), away from direct sunlight and strong drafts.
Examine the paper visually for the preseoce of any stain or vesidual oiliness
-after 30 mimutes or other specified period.

5. NOTES

5.1 None.

6. PRECISION

6.1 No data.
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SAG RESISTANCE (BAKER METHOD)
1. SCOPE !

1.

1 Thie maﬁ\hrl nravides o

This marthod provides ap

of a surface coating.
2. APPARATUS
2.1 Sag liner (see figure 1).
3. REAGENTS
3.1 Mone required.
4. PROCEDURE
4.1 Preparation of test surface. The test surface may be any vertical

surface.vhich is being coated and gbout which there is question of sug
resistance (see-5.1).

_ 4.2 Conditions for test.

4.2.1 The area of test shall have the test naterial applied at the rate
ified in the product speC1r1ca:10n.

4.2,2 The test must be run within two minutes after the product under test is
applied, unless otherwise gpecified.

4.3 Performance of test.

4.3.1 Draw two sets of horizontal liges, each set of which wust be continuous
for at least 8 inches.

4.3.2 The sag liner shall be held and moved so that contact points fall on a
vertical line at all times.

4.3.3 The product gpecification shall state the time period between drawing
the lines and the evaluation of the sagping characteristics.

4.4 Evaluation of results.
4.4.1 The sagging characteristics shall be rated as followa (see 5.2).

4.4.1.1 No sag. Rate as ‘no sag" those films which reveal no evidenc® what-
" soever of paint wovement during the 16-hour aging period for either sag line.
Tne "sag-lines" shall show no evidence of paint sag nor shall there be any signs
of paint novemeot along the paint edges.

. L . ' FED. TEST METHOD STD. NO. 141C.
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4.4.1.2 Very slipght sag. Rate as '"very slight sag"hthose films where the
paint runs part way across either sag line, but .in both cases fails to contact
the other side. .

4.4.1.3 Slight sag (unsatisfactory). Rate as "slight sag" those films where
the paint runs completely across the narrower sapg line’ at eome point to become
continuous with the lower side, but only part way across in the case-of the
border sag line. ..

PR}

4.4,1.4 Sag (failure). Rate as '"sag or failure" those films where some
portion of the paint in the case of both sag lines is found to run down and
across the sag line to touch and become coutinuous with the other aide. A
gerious gag condition is mani fested by a complete running of the paint acroass
both sag linesa, obliterating them completely. . ;

5. NOTES

5.1 If the surface being coated is very .irregular, a ccat of the material
under test may be applied to a smooth surface uhich is then placed in a vertiecal
poaition. . =

5.2 uWhen this test is to be run “on the job" there will be ‘considereble
variation of temperature. Any time there is disegreement”as ‘to’ the sagging
characteristics, a referee t:ear usiong method 4494 should. be run. :

6. PRECISION ° -

6.1 No data.

o
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SPHERE - b— 4 N\— 0625
RADIUS 175 \_‘I SPHERE
RADIUS
FIGURE |. Sag lines. dimensions.
X-447]
FED. TEST MET'OD STD. NQ. }4IC,
3
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SAG TEST (MULTINOTCH BLADE)

1. SCOPE

1.1 This wmethod prcvi.des a procedure for determining the sa ag characteristics
of surface coati.ngs. It is mté\nded that' this wethod be used pnmanly in ‘the
laboratory since the physical performance of this test does not lend itself to

normal ‘on the job" conditiocns:

1.2 This method is intecded for use as 3 referee test io cases of disgpute
with reference to sagging properties of a coating.

2. APPARATUE

2.1 H#ultinoten appliicator.

2.1.1 An applicator similar to figure 1 except that it shall be designed to
lay down at least eight strips of coating of graduated thickness. The gpace

between gtrips shall be 1/16 inch apart.

2.1.2 The appliéator must have a notch of 3 wmils or less for minimum
clearance and 8 mils more for maximum clearance. .

2.1.3 For the clearance interval between 3 wils and 8 mils, inclusive, the
notches ghall have 1 mil difference. The clearance shall be arranged progress—
ively from the shallowest to the deepest.

2.1.4 It is oot necessary for the notches between 3 mils and 8 mils clearance
to be on the same pide of the applicator; however, the "break" clearance shall
be repeated oo both series. )

2.2 Test surface. A test chart which is gmooth surfaced and lacquered. It
shall have both black and white areas.

3. REAGENTS
3.1 Rone.

4. PROCEDURE

4.1 Application of film.

4.1.1 Sufficient coating will be uaed in the drawdown to give appronmately 1
Fliss Ad Arenma 3o e xregs nf Frhokl waniedea A Frw tha Avacadaice
& ALULW WuuwT ALl WAoo VI- HIG& LC“ULLGU AW Lo R — L AW LWL WL e

4.1.2 The drawdown shall be made in one smooth contiqubus wovement. The
drawdown shall be straight with no waves. It is best if some teat guide iz used.

FED. TEST METHOD ‘S;I'D. NO. 141C
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4.2 Performance of test.

4.2.1 The completed drawdown ghall immediately be placed in a vertical
position, with the stripes horizootal, and the thinuest stripe at the top.

4.2.2 The coating shall be left in this position until it is dry.

7

4.2.3 The temperature at which the test shall be performed is 23° C #L° C.-

4.3 Evaluvation of results. The strip of paint which sags sufficiently to
cross into the next thicker strip of paint below it suall be considered the
skrip thickness at which failure occure.

5. NOTES
5.1 None.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 141C
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WORKING PROPERTIES AND APPEARANCE OF DRIED ¥IIM

1. SCOPE

1.1 'Tis method covers procedures for determining the working properties of
coating waterials and the inspection of the dried filuws produced therefrom.

i
2. APPARATUS
2.1 None required.
3. REAGENTS

3.1 Noaoe required.

4. PROCEDURE

4.1 Working properties. Apply the coating material by brushing, spraying, or
‘other means as specified in the product gpecification to a woud, metal, or other
specified kind of test panel., During and immediately after the application,
cbserve whether the material conforms to the particular requirements for working
properties given in the product specification.

4.2 Appearance of dried films. Dry the film as prescrived in the applicablé
specification, and visually determine whetner the appearance of the film is in
accordance with the requirements.

5. NOTES
5.1 None.
6. PRECISION

6.1 No data.

FED., TEST METHOD 5T0. ND. 141C
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LIGHT FASTNESS OF PIGMENTS
1. SCOPE

1.1 This method provides a procedure for determining the resistance of
pigments to fading upon e xposure to sunlight. This is done by producmg a-
pigment paste aad then exposing the paste to artificial light.

1.2 The pigment paste must be prepared using the same vehicle as that
required in the product specification since the fad1ng characteristicgs of
plgments are affected by the vehicle.

2. APPARATUS

2.1 Weighing device. An analytical balance or a torsion balance, sensitive
to 1 division on the indicator per mg.

2.2 Sheets for weighing. Sheets or counterpoised balance pans of glass,
metal, or other material impervious to the sample to be weighed.

2.3 Mixing slab. A lithographer's stone or a ground plate glass slab, the
surface of which shall be kept sharp by lightly grinding with No. 303 optical
emetry or its equivalent and turpeatige.

2.4 " Panels. The panels used in observing color matches shall be either tin
or glass, both specified as follows. '

2.4.1 Tm. The finished tiuplate shall conform to the requirements of
QQ-T-425 for type 1, grade I, class A2 (best coke), 31 gage, having a base
weight per base box of 100 pounds and equivalent HP‘lth per square foot of 0.459°
pound.

2.4.2 Glass. Clear plate glass not less then 3/16 inch thick.

2.5 Scraper. A French or body-gldzing scraper, having a 3~ or 4-inch-wide
blada. '

2.6 Spatulas. A flexible gteel (not -nickel plated) spatula having a 3= or
4-inch blade. . '

2.7 Weathering machine.l/ The weathering machine ehall be a self-coantainped
electrically operated unit, having a carbon arc as the light source and
adequately equipped to measure and coutrol the current, voltage, temperature of

[ 3

1/ Weathering machines meeting these requiremeunts are manmu factured by the Atlas *

Electrical Devices Co., 4114 North Ravenswood Aveoue, Chicage, IL,

. .

-
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i cle. The 1m:ammu
shall operate on altern nt and 60 amperes +20

percent at the arc.

2.8 Carbons.2/ The carbons shall be copper Plated and cored with salte of
metale to produce radiated energy, after passing tlirough a Corex D glass filrer,
approximately that of midday June sunljght in inteasity and gspectral
distribution. .

2.8.1 \Upper carbons. Tne upper carbons of each pair shall be 7/8 ipch in
diameter and 1Z inches longz.

2.8.2 lower carbons. ' The lower carbons of each pair shall de 1/2 ipch in
diameter and 12 inches long. :

2.9 Light €ilters. The light Eilters shall be made of Corex D glass. They
shall be replaced after 2,000 hours oF use or vhen pronounced discoloration or
milkiness develops, whichever occurs first (sece 5.1).

2,10 Black panel thermometer unit. The thermometer shall be of the bimetallic
type and have its stem fastened to a stainleas steel panel. The panel and stem
shall be finisned with two coats of special light resistant black bakiug
enamel. The thermometer and panel shall be mounted on a suitable frame so that
the assembled unit’ will be held in the spame position and at the same distance
from the arc as the specimens.

2.11 Test panels.

2.11.1 - 8ize. The panels shatl be approximately 3 by 5 inches in size unless
otnerwise specified. All burrs and rough edges shall be removed with fine
sandpaper or emery cloth. The panels shall be buffed lightly with fine steel
wool. -

+2,11.2 Cleaning. The panels shall be cleaned by immersing them in either of
the solvent mixtures prescribed in 3.1 snd scrubbing lignhtly with & soft bristle
brugh or pad of cheesecloth. Dry the panels with a clean lintleass cloth and use
iumediately or store in a desiccator over a suitable desiccant until needed.

3. REAGENTS

3.1 Solvent mixkure. Prepare aisolvent nixture of equal volumes of petroleum
naphtha, TT-N-95, or petroieum spirits, TT-T-201, grade 1, and xylene, ASTM D 845

2/ Carbons commercially known as No. 22 and No. 13 National Sunshinge Carbons
wmanu factured by National Carbon Co., Inc., Cleveland, OH, neet tihese

requirements .

FED. TEST METHUD 8TD. HNO. 141C .
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or D 846, .grade B, or of three volumes of petroleum napiitha, TT-N-95 or petroleum
spirits, TT-T-291, grade 1, .and one volume of ethylene glycol monoethyl ether,
TT-E-781., . .

4. PROCEDURE

4,1 Preparation of test specimens. . -

4.1.1 Prepare the test pastes of the sample pigueuts and the reference
pigments as prescribed in ASTM D 387, section 6.

4.1.2 Apply a suitable portion of each paste in juxtaposition on each of two
tin (see 2.4.1) or on each of two glass {see 2.4.2) panels. Make each of the
four daubs of paste about 1 inch in width and 2 inches ion length and lightly
draw straight edge or French scraper (3 or 4 inches long) over the pastes to
present esch pair of daubs oo an even plane.

4.2 Exposure of the test panels.

L o2 1 Tuwwmwama Aoa [ g b bl o l..d_n- anf o

Sk LRPOSE OLE test pnuc; O GE& L1iPnc OI & carbon &arc as Prﬁﬁ\:f'bed io
ASTM. D 822 or G 23 except that the machines sha all be operated without water
spray. Unless otherwise .apecified, expose the test specimens. for 168 hours.

4.3 Observation of fesulta.

4.3.1 Examipe, visually, by light substantially equal to that from a lightly
overcast northero sky. Compare the color of the exposed sample paste with that
of the unexposed sample paste, and similarly compare the colors of the exposed
and unexposed re ference pastes. . Record' vhether the color change undergone by
the sample is greater or not greater than that undergone by the reference paste.

5. D}UTES

5.1 The uniformity of operation of the light source should be checked
periodically. Light Sensitive Paper No..l1589 obtainable from the MNatiopal
Bureau of Standards is recommended for this purpose. Directions for its use are
given in Hational Yureau of Standards letter Circular-LC 1016, -

6. PRECISTION

6.1 No datsa.

FED. TEST METHOD STD.- ND.,K 141C .
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1. SCOPE

l.i This method covers procedures for determioing bleeding of pignents in
both cellulose base and oil base vehicles.

2. APPA.';KATUS ’
2.1 Smooth white glass panel.
2.2 A agarp-edged steel spatula.
2.3 A pure bristle brush.

3. REAGENTS

3.1 Dibutyl phthalate. Beageot grade.

1.2 Raw lingeed o0il. Conforming to TT-L-21

3.3 Spar varnish. Conforming to TT-V-121.

3.4 Naphthenate driers.

4. PROCEDURE

4.1 Procedure for dry pipments to be used in cellulose ester lacquers.

PR

4.1.1 Mix a suitable amount of the pigment to-be tested with a pinimum volume
of dibutyl phthalate to give a thick paste when.rubbed up with a sharp-edged
steel spatula on a glass plate. Stir this paste into a clear cellulose ester
lacquer of a composition agreed upon by the buyer and the seller. and apply the
paint evenly by brushing on a clean, smooth, dry metal panel. Apply the paiat
to only a part of the panmel, leaving a wmargin-of at least 2.5 cm (1 inch) of
unpainted metal arocund the painted portion. Allow -the panel to dry for 30
miputes in a well-ventilated room at room temperature (70° to 90° F). Flow
succegsive coats of white lacquer of a composition agreed upon by the buyer and
the seller over the eatire surface of the panel until complete hiding is
obtained, allowing the panel to dry for 20 minutes in a well-ventilated room at
room temperature (70° to 90° F) after applying each coat. Do not apply any
white lacquer after the epplication of the particular coat that causes complete
hiding. Let the completed panel dry for 24 hours and note the color of the twe
sections of the panel. If the color of the section containiog the pilgmeat under
test does not match that of the adjoining area contaxnlng ooly the vhsite -
lacquer, report the pigment as "bleediag." -

FED. TEST METHOO 5TD. NO. 141C
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4.2 Procedure for drv pismants to be used in 0il or oleoreginous paints’ and

oA

enamels.

4.2.1 Mix g suitable amount of the material to be tested with a minimum
volume of a mixture of the following:

Raw linseed oil 5 parts by volume.
Spar varnish 4 parts by volume.
Haphthenate driers As required.

e =T nreénare A 2 aa 2 22t Fla  m e s Amnd
o u

4,2.2 Rub up the sample prepared im accopdance with 4.2.1 with a sharp—e
steel spatula on a glass plate to obtain a uniforuly smooth, stiff paste. Thin
with turpentine to give a paint of brushing consistency, and apply evenly by
brushing on a clean, smooth, dry metal pacel. Apply the paint to only a part of
the panel, leaving a wmargin of at least 2.5 em (1 inch) of the unpainted metal
around tha painted portion. Allow the panel to dry for 18 hours in a well-
ventilated toom at rtoom temperature (70° to 90° F). Brush a coat of Damar
varnish (Damar vresin cut in turpentine) over the entire surface of the panel.

Report any color, other then that of the Damar varnxsh on the unpainted portion

of the panel, as 'bleeding'.
5. NOTES
5.1 None.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. l41C -
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SECTION 5000

CHEMICAL TESTS OF COATING HATERIALS AND THEIR INGREDIENTS

e
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1. - SCOPE

1.1 Thias method covers a quitk qualitative test procedure Lo esteblish the
presence of organic colors or lekes in pigments.

2. APPARATUS

2.1 Beaker. 4 borosilicate glass beaker with a minimum capacity of 50 ml.

2.2 Weiphing device. Aa ordinary laboratory scale or balance capable of
weighing to the nearest 0.1 g.

2.3 Graduate cylinder. A 25 or 50 ml borosilicate glass cylinder calibrated
TD at 20 degrees with 0.5 nml subdivigions and +0.5 ml accuracy.

2.4 Hotplate. An electric hotplate or steam bath.
3. REAGENTS_‘

3.1 Alcohol. Ninety-five percent ethyl alcohol.
3.2 Chioroform. Caloroform, U.S5.P. grade.

4. PROCEDURE

4.1 Place about 1 g of the pigment as received or extracted (see 5.1) from
the coating material in a beaker and add approximately 25 ml of 95 percent ethyl
alcohol. Heat (do not boil) on a steam bath or ®™ectric stove and observe )
vhether the alcohol is coluored. Repeat the operaticn with cholorform and
distilled water. Development of color in any of these liquids is indicative of
the presence of organic colors or lskes. Certain organic colors are insoluble
in these liquids and where their preseonce is suspected, other methodsl/ should
be empluyed for their detection.

5. MNOTES
5.1 Some organic colors may be completely removed by the solvent mixture
during the extraction. Any abaormal coloratioco occuring in the extracred

1/ Suitable methods will be found in the following publications: "Analysis of
Dyestu£fs,"” Third Edition, by A. G. Green, published by Charles Griffen &
Co., Ltd., londoo, England (1920) and "The Chemistry and Physics of Organic
Piguents, " by -L.S. Pratt, published by John Wiley & Sons; Imc., New York,'

-NY (1947).
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vehicle should be noted and this information used in conjunction witn other
appropriate tests to determine the preseace of organic colors in the coating
material. :

6. FPRECISION

6.1 No data.

FPED. TEST METHOD STD. NO. 141C
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FIABLE MATTER IN.FATTY ACIDS

1.1 This method describes a qualitative procedure for the detection of
unsaponifiable matter in fatty acids.

2. APPARATUS

2.1 Weighing device.

/’

weighing to the nearest 0.1 g.

2.2 Volumetric flask.

contain one liter at 20 degrees with an accuracy of 10.3 ml.

have a T stopper.

2.3 Filter paper.

2.4 Funnel.

2.5 Storape container.

_ An ordinary laboratory scale or balance capable of

A borosilicate glass volumetric flask calibrated to

This flask ghould

Whatman No. 2 filter paper or equal of a diameter as
determined by the size of the fupnel used.

tightly sealed with a T stopper; capacity of about 1 liter.

2.6 Beaker.

2.7 Graduate cylinder.

2.8 Hotplate.
3. REAGENTS

3.1 Alcoholic sodium hydroxide solution.

An ordipnary laboratory electric hotplate.

a 60 degrees, short stem, chemical filtering fuonel of a
chemical resistant material, such as borosilicate glass.

A storage bottle made of alkali resistant glass, and

A borosilicate glass beaker with a minimum capacity of 50 ml.

A 25 or 50 ml borosilicate glase cylinder calibrated
to deliver at 20 degrees with 0.5 ml subdivisions and a +0.5 ml accuracy.

Dissolve A.C.5. reagent grade

sodium hydroxide in 95 percent ethyl alcohol in the proportion of sbout 25 g per

liter. .

1.7 7N
= IR

Hi
o
[nd
I

4. PROCEDURE

let stand overnight and filter off the precipitate of carbonates.
the solution in a glass stoppered alkali resistant bottle.

Store

4.1 Place 10 drops of the fatty acids (prepared according to method 5051) in

a 50-ml beaker, and add 5 wl of the alcoholic sodium hydroxide solutiom.

Bring

the coateats of-the beaker to a boil on a hotplate to insure-solution of the




Downloaded from http://www.everyspec.com .-

METHOD 5041
January 24, 1986

fatty acids. HRemove the beaker and add 40 ml of distilléd water. Thoroughly
mix the contents of the besker with a gtirring rod. A permanent cloudiness
indicaetes the presence of unsaponifiable matter.

5. NOTES

5.1 None.

6. PRECISION

6.1 HNo data.

FED., TEST METHOD STD. NO. 141C
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FREPARATION OF PAINT~OIL FATTY ACIDS

1. SCOFE

1.1 This method covers a pr
d1fprflu from the materials ra

cedure for the preparation of fatty acids
er ¢ cted vehicles.

2. APPARATUS

2.1 Weighing device. An ordinary laboratory scale or balance capable of
weighing to the gearest 0.1 g.

2.2 Graduate cylinder. A borosilicate glass cylinder graduated to deliver at
20 degrees 100 ml with 1 wl subdivisions and a +1 wl accuracy.

2.3 Casserole. A glazed procelain casserole with a capacity of approximately
250 ml.

2.4 Steam bath. A container suitable for use as a steam bath and a steam
source.

2.5 Separatory funnel. A Squibb or cylindrical separatory funnel with a T
stopcock and stopper and a capacity of approximately 250 ml.

2.6 Filter paper. Whatnan No. 2 filter paper or equal of a d1ameter ag
ue::erml.neu Dy the size of funpel USEG. ’

2.7 Funnel. A 60 degrees, short stem, chemical filtering funnel of a
chemical resistant material such as borosilicate glass.

2.8 Erlenmeyer flask. A borosilicate Erlenmeyer flask with a capacity of 1G0
ml. ’

2.9 Hotplate. An ordipary laboratory electric hotplate.

2.10 Drying tube. A gas drying tube with inlet and outler. fittings filled
with the specified desiccant. .

2.11 BStorage container.. A storage bottle made of alkali-resistant glass,
tightly sealed with a rubber stopper, and having a capacity of 450 wl minimum.

2.12 Thermometer. A partial immersion thermometer covering the range 50° C
to 80° C in 1 degree divisions with a tmaximum scale error of 1 degree. - -

3. BEAGENTS -

3.1 Sodium hydroxide solution. - Dissolve 100 g of A.C.5. reagent grade sodium
hydroxide in freshly-distilled water and dilute to 300 wl. Store in a glaas
bottle with rubber stopper.

FED. TEST METHOD S$TD. NO. 41C
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3.2 Alcchol. Ninaty-five percent ethyl alcohol.
3.3 Ether. A.C.5. reagent grade ethyl ether.
3.4 BSodium sulfate. A.C.5. reagent grade anhydrous sodium sulfate.

3.5 Sulfuric acid (ap. gr. 1.2). Mix Y00 ml of A.C.S. reagent grade eulfuri'c
acid with 460 ml of freshly distilled water.

3.6 Carbon dioxide. A source of carbon dioxide gas.

4. PROCEDURE

4.1 To about 25 g of the material under test in a porcelain casserole, add 15
ml of the godium hydroxide sclution and 75 ml of the alcohol, mix and heat
uncovered on a steam bath with frequent stirring until saponification is complete
{about 1 hour). Add 100 ml of digtilled water and boil to remove all volatile
thinners (nearly to dryness). Acidify with the sulfuric acid adding 8 to 10 ml
in excegs. Contigue heating and stirring until the fatty acids have separated.
Decant the fatty acids and other liquids into a separatory fuonel to vhich some
water has been previously added. Draw off as much as possible of the acid
aqueous layer and any insoluble or precipitated matter. Wash the fatty acids
twice with water; then add 50 ml of water and 50 ml of ether. Dissolve the
fatty acids in the ether, using a gentle whirling motion 80 as not to form an
emulsion. Draw off the aqueous layer and wash the ether layer with 10 to 20 ml
portions of water until the wash water no longer gives a test for acid. Then
draw off the water layer completely.

4.2 Transfer the ether solution to a dry flask, add 20 to 30 g of anhydrous
sodium sulfate. Stopper the flask and let stand at 21° C to 32° C (70° P to
90° P) with occasional gentle shaking until the water is completely removed and
the ether golution is perfectly clear, Decant this clear solution through a dry
filter paper into a dry 100-ml Erlenmeyer flask. Pass a current of dry carbon
dioxlde (see 5.1) into a mouth of the Erlenmeyer flask and heat at a temperature
below 75° C on a hotplate upntil the ether is entirely driven off (see 5.2). The
fatty acids prepared as indicated should be kept in a stoppered flask and
examined at once (see 5.3). |

5. NOTES

5.1 The current of carbon dioxide should be as rapid as possible without
causing c¢ondensation of moisture inside the flask. - . - -
5.2 It is important to follow all of the details, since ether generally
contains alcchol and after washing-with water always containa water. It is very
difficult to remove water and alcohol by evaporation from fatty acids, but the
vashing of the ether solutions and subsequent drying with achydrous sodium

FED, TEST METHOD 6TD. NO. 141C . ‘
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-~

sul fate removes both water and alcohol. Emer:-, in the absence of water and
alcohol, is easily removed from famtty acids by gentle heat-

5.3 The method of preparing the fatty acids directly from the mal:enals,
ratner than from the extracted vehicle, is based upon past experience in. some-
times obtaining too low results by the latter wmethod. Occasionally, trouble is
experienced in saponifying the entire material due to interference of pipment:
In such an instance it is permissible to use a portion of the vehicle that has
been separated from the pigment in a supercentrifuge (ASTM D 2698) or to use the
extracted vehicle obtained by method 402}.

6. FPRECISION

6.1 HNo data.

FED. TEST METHOD $TD. NO. 141i¢
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CHLORINATED COMPOUNDS ( PRESENCE OF)

1. SCORE

1.1 This method is used for determining the presence of chlorinated compounds
in products used in the paint induptry:‘ In most instances, chlorinated .
compounds should not be preseat.

2. APPARATUS

2.1 Copper wire, 18 to 20 gage.

'2.2 Bunsen burner.

3. REAGENTS

3.1 HNone requirved.

4. PROCEDURE

4.1 Form a small loop of copper wire and heat in a small Bupsen burner until
it no longer colors the flame. Allow the loop to cool and then dip it in a
sample of the solvent obtained by vacuum distillation or the clear liquid under
test. Immediately place in the outer part of the flame and when the firat-
luminous flame digappears, examine for the typical green coloration due to
chlorinated compounds. :

5. HNOTES

5.1 HNone.

6. PRECISION

6.1 MNo data.

FED, TEST METHOD 5TD. NO. .141C
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TEST FOR PRESENCE OF METHANOL
1. SCOPE

1.1 This method determines if methanol is present in a lacquer or other type
solvent. '

2. APPARATUS
2.1 Flask. Distilling, 10-ml.
2.2 Berl saddle.

2.3 Condenser. Water cooled.

2.4 Separatory funnel. Fifty ml.

3. REAGENTS

3.1 Phosphoric acid. Fifty percent.

3.2 Baturated aqueous potassium permanganate solution.
3.3 Sodium sulfite.

3.4 Aqueous resorcinol. A 0.5 percent solution.

3.5 Concentrated sulfuric acid.

4. PROCEDURE

4.1 Place 5 ml of the lacquer solvent or other clear 11qu1d obtained by
vacoum distillation in a small 10-wl distilling flask containing a Berl saddle.
Stopper the flask and attach a short water—cooled condenser with dslivery tube
which extends under 4 mi of water contained in & small test tube. Place the
distilling flask in a water bath at 85° C - 90° C (185° F - 194° F) and collect
the distillate for 15 minutes. Detach the condenser and rimse with 2 ml of
water. If two layers of solvent are present in the cellected distillate,
separate the lower 'layer by wmeans of a separatory funnel and discard the upper
iayer. Divide thé aqueous layer equally between two small test tubes and treat
as "gample" and "blamk". To the "sample" add 3 drops of 50 percent phosphoric
acid and 1 drop of saturated aqueous potassium permanganate. After ope minute
decolorize the excess permanganate by addiog a little sodium sulfite. Add 2
drops of 0.5 percent agueous resorcinol and layer the solution onto l ol of
concentrated gul furic acid contained im a separate test tube. 'If methanol is
preseat in the orlg1nal dlstlllate, red ring will form at the junction of the
two layers and increase in intensity oo standing. The entire solution will ’

" FED. TEST METHOD STD. NO. 141C
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appear ved if apitated. Treat the "pblanmc" with.3 drops of 50 percent pnosphoric
acid and 2 drops of the resorcinol solution and also layer onto I ml sulfuric
acid in a separate test tube. No red color should form.

5. NOTES .

5.1 HNone. ,

6., PRECISION

6.1 No data.

FED., TEST METHOD §TD. NO. 141¢C
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QUALITATIVE TESTS FOR PHENOLIC RESINS
(Including Bisphenol Type Epoxes

.

1. SCOPE

1l.1 This method covers procedures for identifying three types of phenolic
resins. The -testa are specific for the p-phenyl-phenol-formaldehyde resins and
epoxy resing of the bisphenol type. The tést for phenol-formaldeliyde resins ‘in
general will also be positive for the p-phenyi-phenolic resin but negative for
epoxy resing. .

2. APPARATUS
2.1 No epecial apparatus required.
3. REAGENTS

3.1 Ferric chloride reagent. Prepare a 2 percent solution of ferric chloride
hexahydrate in pyridipe.

3.2 Alcoholic potassium hydroxide. Prepare a 0.5 N solution of potassium
hydroxide by diusolving 3.3 g of pellets in 100 ml of 95 percent ethyl alcchol.

3.3 Sulfuric acid, 3.6 N. Dilute one volume of concentrated sulfurie acid
with nine volumes of distilled water.

.- 3.4 Sodium nitrite solution, 20 percent. Prepare a fresh solution of sodium
nitrite by dissolving 2 grams in 10 wl distilled water.

. -

3.5 Sulfuric acid, coocentrated.
3.6 Formaldehyde, 3740 percent.

3.7 Methyl isobutyl ketone. A.C.S5. reagent grade.

- - ] s ey mcn o A O Py |
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3.9 Ethyl alcohol. A.C.S5. reagent grade.

4. PROCEDURE

4.1 Detection of para-phenyl-phenol-formaldehyde resins.

4.1.1 Procedure A. Disanlve approximately one ml of the resin solution to be
tested in 10 ml of methyl iscbutyl ketone in a test tube.  'Add ten drops of the
2 percent farric chloride in pyridine reagent and mix. HNow add alconolfc
potassium hydroxide "drapwise, examining the sample after the addition of each
drop. If phenyl-phenol-formaldehyde is present, a green color will form by the
time ten drops of alkali have been added.

FED. TEST METHOD ETD. HO. 141G




Downloaded from http://www.everyspec.com

METHOD 5141.1
January 24, 1986

4,1.2 Procedure B. Digsolve a few drops of resin solution in a few
milliliters of any suitable low-boiling solvent in a beaker or flask and dry
with a current of air in a warm water bath or in an oven. Cool and add a few
milliliters of concentrated sulfuric acid. If appreciable quantities of
p-phenyl-phenol~formaldehyde resin are present, an intense green color forms.

4.2 Detection of phenol-formaldehyde resins (including'p-pheuyl-phenél;
formaldehyde). +

4.2.1 Procedure. Pour 40 ml of A.C.S5. grade benzene in a 50-ml
glass-stoppered graduated cylinder. Add exactly 4 drops of liquid resin or
weigh out 50 mg of solid resin and mix to dissolve. If the gample is insoluble
in benzene, digeolve it first in 20 ml butyl acetate snd add 20 ml benzene. Add
10 wl of the 3.6 N sulfuric acid. Add exactly 2 drops aof the sodium nitrate
aolution, stopper and sheke vigorously for at least 10 seconds. Allow to atand
undisturbed for exactly 5 minutes and examine the benzene layer. A strong,
yellow color indicates phenol-formaldehyde vesins. Color that develops after 5
miputes has no significance. If the sample being tested is strongly colored
initially, run a blankx for comparison, omitting only the sodium pitrite

Froantman
AR 1oy ey

4.3 Detection of epoxy resins,

4.3.1 Procedure. Place 2 drops of the resin golution, or an equivalent
amount of dry resin, in a test tube. Add about 10 drops of benzene and 10 drops
of ethyl alcohol, wix and dry in an oven at 105° C, After cooling, add one wl
of concentrated sulfuric acid and warm to about 60° C in a water bath for 10
minutea. Cool and add 2 drops of formaldehyde and allow the sample to stand for
a few minutes. Dilute with 10 ml of water added rapidly from a graduate. A
green or blue color will form almost immediately if epoxy resins of the
bisphenol type are preasent.

5. NOTES
5.1 DNone.
6. PRECISION

6.1 Ho data.
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ACETONE EXTRACT . o
1. SCOPE

l.1 This method describes a procedure for the determmal:mn of acetone
extract in wmaterials. o .

2. APPARATUS ' ' . e

2.1 Weighing device. An analytxcal or torsion-balance having a aeusu:l.\nl:y
of 1 mg at full load.  The welm:s should be class P or better.

2.2 Volumetric flask. A4 200 ml bcarosl.hcate glass volumetr:l.c flask calibrated
to contain‘at-20 degrees with a +0.10 ml accuracy . :

2.3 Pipette. A 50 ml borosilicate glass transfer pipette callbrated to-
deliver at 20 degrees w1l:h a-+0. 05 ml accuracy.

2.4 Water bath. A contaiger of euitable gize and ghape to bs uvsed as a hot’
rater batn
—water bath and an electric hotplate. :

2.5 Filter paper. Whatman Fo. 2 filter paper or equal of a size as
determined by diameter of the funnel used.

2.6 Fubonel. A 60°, ghort stem, chemical filtering funnel madé of chemtcal
resistant material such as a borosﬂmate glass.

2.7 Evapotating dish A porcelain evaporating dish with a glazed inside, and
approxiwmate capacity af 200 ml and diamecer at tépﬁ 110 mm.
2.8 Oven. A gravity-convection oven ventilated euch ‘that r.here are a minimum

of 10 air changes per hour and thermoatatically controlled at the specified
temperature +2° C.

2.3 Desiccator. A desiccator of suitable dimecsions to permit storage of
several of the deacribed evaporating dm‘hes, it should have a sample place and
ground rims between base and lid.

3. REAGENT
3.1 Acetone. A.C.5. reagent grade.

4. PROCEDURE

4.1 Weigh to the nearest mg sbout 2 g of the sample, transfer to a 200-ml
volumetric flask and add 50 ml of the acetone. Heat to boiling, cool, fill teo
the wmark with acetone, and thoroughly mix by shaking. Let settle, draw off
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about 125 ml of the supernatant liquid and filter through a dry paper. Discard
the first 10 ml and traasfer 100 ml of the clear- filtrate to a weighed dish,
evaporate the acetone at a temperature not above 75° C, heat the dish for 15
minutes in an oven at 105° C +2° € (221° F +3.6° F), cool in a desiccator,

waigh, and compute percentage of acetone extract.
5. NOTES 4

5.1 HKone.

6. PRECISION

6.1 No data.
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ESTER AND KETONE CONTENT (DOPES AND LACQUERS)

1. SCOOPE

L.1 This method covers procedures for the separation of the volatile from the
nonvolatile portion of dopes and lacquers and the determimation of the
percentages of esters and ketones in the:recovered volatile portion.

2. APPARATUS

2.1 Distillation apparatus. A distillation apparatus consisting of a 2-liter
distillation flask with vapor tube at 75 degree angle to neck, two hole stopper
fitted with thermometer and vacuum bubbling tube, water cooled condenser of the
West or Liebig type with a 400 mm jacket, adapter suitable for connecting to
vacuun receiver, hotplate and oil bath, ice water bath, manometer, vacuum pump,
and pecessary clamps, stands, etc.

2.2 Weighing device. An analytical balance having a sensitivity of 0.1 mg at
full leoad, case enclosed, and of the rider, chain or equally accurate typs. The
weights should be WBS class 5-1 or calibrated against 5-1 weights.

2.3 Volumetric flasks. A 100 wi (accuracy of +0.08 wl) and a 1 liter
(accuracy of +0.3 wl) borosilicate glass volumetric flask fitted with a Ts
stopper and calibrated to contain above volumes ar 20° C.

2.4 Burette. A 50 ml borosilicate glass burette, with 0.1 wl subdivision,
stopcock controlled, calibrated to deliver at 20° ‘with ap accuracy of +0.05 ml.

2.5 aflux annaratus A 200 ml1 Er

s a
L: 2 ML A LU GUUGL G o £

1 P!

i ¥
of alkali resistant glass and having a Ts connection,
source, and neceassary clamps, stands, etc.

2,6 Pipette. A 10 ml horOs111cate glass trans fer p1pette calibrated to
deliver at 20 degrees with an accuracy of 30.02 ml.

3. REAGENTS

3.1 Tricresyl phosphate. Tricresyl phosphate, technical grade. -

3.2 0.5 N alccholic potassium hydroxide solution. Dissolve 33 g of KOH,
A,C.5., reagent grade, in 95 percent ethyl alcohol and dilute to 1 liter with
alcohol. 1If insoluble matter is present, filter. .

3.3 rthenolphthalein indicator. Disesolve 1 g of A.C.S. standard gradh
phenolphthalein in -100 ml of 95 percent ethyl alcachol.

3.4 0.5 N hydrochloric acid. Dilute 41.7 ml of 12 N A.C.5. reagent grade HCl
to 1 liter with distilled water.
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3.5 Indicator solution for ketone determinmation. Prepare & liter of
indicator solution by mixing 20 ml of pyridine with 10 ml of 0.04 percent
brompheaol blue (in 95 percent ethanol) and 3 wl of 0.1 percent aqueous congo
vred, Dilute to one liter with 95 percent ethanol (see 5.3).

3.6 Hydroxylamine hydrochloride solution. Prepare by dissolvipng 3.5 g of
hydroxylamine hydrochloride in 16 ml of water and diluting to 100 ml with 95
percent ethanol (see 5.1).

3.7 Standard methanolic sodium hydroxide solution. Dissolve 20 g of sodium
hydroxide in one liter of absolute methanol by refluxing. If solution is
cloudy, filter through fritted glass jusat before using. Standardize this
solutioun with standard acid, using phenolphthalein as indicator.

4, FPROCEDURE

4.1 Separation of volatile portion., Weigh to the nearest 0.1 g between 300
and 400 g of the sample under test into a 2~liter round bottom flask. Add an
amount of tricresyl phosphate equal to 1-1/2 to 2 times the welght of nonvolatile
material in the sample. Fit a two-hole stopper into the neck of the flask to
accommodate the thermometer and a glass tube extending to the bottom of the
flask through which air may be bubbled, as an aid in the distillation. Place
" the flask in an o0il bath, and attach a suitably cooled condenser. Kaep the
receiving flask in an ice water bath during the entire distillation. Heat the
oil bath in such a manner that the temperature of the contents of the flask will
be slowly raised to the initial boiling point of the volatile counstituent.
Continue the distillation at a rate of 4 to 5 wml per minute, while bubbling air
slowly through the contents of the flask, until a vapor temperature of 100° C
(230° F) has been reached. At this point quickly replace the receiver with a
second tared flask and connect to a vacuum pump through a manometer. Start the
pump and slowly reduce the pressure in the distillation flask. After .
distillation has practically stopped at the reduced pressure, increase the heat
gradually until at least 95 percent of the total volatile portion has been
recovered. Thie point is generally reached at 120° € (248° F) or lower in the
evacuated gystem. When temperatures above 120° C are necessary because of the
presence of high boiling thinners, special care must be taken to avoid
decompeaition of the cellulosic derivations (see caution note). Stopper both
receiving flasks immediately upon their disconnection. Weigh the flasks and
thelr contants and calculate the percentage by weight of the total distillate
recovered. Combine the distillates and determine the ester and ketone contents
of the mixture.

Caution; When nitrocellulose begins to decowpose, brown onitrous oxide fumes
are formed in the. flask and the lacquer tregidue will beginm to efferueecg. If
this condition develops, remove the distillation flask immediately to a hood aad
thoroughly veatilate the room. Avoid breathing the fumes, since they are quite
poisoncus. :
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4.2 Determination of ester contents (gee 5.1),

4.2.1 Baponification number. Weigh to the nearest 0.1 mg between 1 and 2 g
of the mixed distillate in a suitable weighing device. (Alkali-free glass
ampoule, weighing bottle, Nicol.tube pipette or hypoderinic syringe of )
appropriate pize may be used at the convepience of the analyst. However, all
necessary precautions peculiar to the particular weighing device used must be -
taken to insure against any loss by volatilization of the sample during the
weighing anod introduction of the sample into the solution within the flask.)
Place one and one-half times the theoretical quantity of 0.5 R alcoholic
potassium hydroxide required for complete saponification in a 200-ml Erlenmeyer
flask. Introduce the weighed sample or container and sample as the case may be
into the flask and atttach a reflux condenser to the flask. If the sample is in
a sealed container, such as an ampoule, break the contaziner hefore attaching the
condenser. Two blanks of the equivalent sgmount of alcoholic potassium hydroxide
shall be run with the sample and the blanks shall check to withion 0.1 ml. Heat
the flasks on a steam bath for at least 3 hours (4 hours may be necessary in
gome cases). Gently swirl the contents of the flasks frequently. Cool to room
temperature, wash down the condensers with a small amount of distilled water.
Remcve the condensers, add three drops of phenolphthalein indicator to the
contents of each flask and titrate with 0.5 N hydrochloric acid. Compute the
saponi fication pumber using the following equatiaon:

(B - A) N x 56.1
'8

Saponification number =

where;

= Milliliters of standard acid required to titrate sample.
= Milliliters of standard acid required to titrate blaok.
= Normality of acid.

= Grams of sample used.

e

4.2.2 Acid number. Determine the acid number of the combined distillate as
prescribed in ASTM D 1613. . -

4.2.3 Calculation. Calculate the ester content using the following equation:

Percent of eéster = >—X x 0.116 x 100

56.1

there: X = Saponification number.
Y = A&id number.

4.3 Determipation of ketone content (see 5.2).

4,3.1 Weigh a 100 ml volumetric glass stoppered flask shich contains From 20
.0 30 nl of absolute ethanol. By means of a pipette, add exactly 10 wl of the
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volatile distillate. Stopper, mix, and reweigh to determine sample weight.
Dilute to mark with sbsolute ethanol and wix. Pipette 25 ml of the hydroxyl-
amine hydrochloride reagent intoc a glass stoppered 250-ml Erleomeyer flask and
add from pipette exactly 15 wl of the prepared sample solution. Mix and allow
to atand at room temperature for one hour. Add 5 ml of sbsolute ethanol and 15
ml of the indicator solution. Titrate before a brightly lighted background with
0.2 N methanolic alkali from a micro burette. Agitate vxgprously pear the -end
point color change fromwm red to yellow and add the alkali io 0.1 wil portions
near the end point until no further change takes place. Record the burette
reading, but stopper the flask and allow to stand 30 minutea. Retitrate to the

permanent yellow-orange end point and use the total titration for the
calculation.

4.3.2 Calculation. Calculate the percentage of ketone (computed as methyl
igobutyl ketone) using the following equation:

(V7 - Vo) x N x 0.1002 x 6.66 x 100

Percent xektone =

W x 0.98
shera:
Vi = Milliliters of alkali for titration of sample.
V2 = Milliliters of alkali for titration of bladk.
N = Normality of alkali golution.
W = feight of sample (10 ml of volatile distillate).
6.66 = Aliquot correction for the 15 ml aliquot.
0,98 = Correction factor.
5. NQTES

5.1 Unlegs otherwise specified, the esters present shall be calculated as
butyl acetate.

5.2 Unless otherwise specified, the ketones present shall be calculated as
methyl isobutyl ketone.

5.3 The same source of supply hydroxylamine hydrochloride solution and
indicator solution must be used with both the sample and blaopk.

6. PRECISION

6.1 RBo data.
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NITROCELLULOSE IN LACQUERS
1. SEOPE ' S
1.1 This method covers procedures for the determination of the nitrocellulose
content of the nonvolal:ue vehicle portion of clear and p1gmented ultrocellulose
lacquers-. _ ’
2. APPARATUS . ;
2.1 Flask.' 'l\.re.rnty-f‘ive ol volumetric glass-stoppered flask.

2.2 Desiccator. Using anhydrous sodium sul fate.

2.3 1Infrared spectrometer. Commercial laboratory instrument.

3. REAGENT
3.1 Acetone. A.C.S5. reagent grade.
4. PROCEDURE

4.1 Separation and determination of nonvolatile vehicle content.

4.1.1 Pigmented lacguer. Sgpg: ate the vehicle from the pl'ment ag preacrihed
in AST™M D 2698. If the pigrent is not completely removed in the first
centrifuging, add a quantity (1 to 3 parts by volume) of iacquer th:.nner to the

separated vehicle and centrifuge to obtain a clear liguid.

4.1.1.1 Determine the nonvolatile content of the separated vehicle as
prescribed in method 4044,

4.1.2 Clear lacquer. Determine the nonvolatile content of the lacquer as
prescribed in method 4044. '

4.2 Performance of teat.
4.2.1 WMitrocelluloge.

4.2.1.,1 Wveigh 2 to 3 \gof the lacquer vehicle into a weighed alumioum dish
and record as Wy, At the spame time, prepare a standard by pouring a solution
of pitrocellulose in scetone into an aluminum dish that is equivalent to 0.2 to
0.4 g of dry nitrocellulose (see 5.1). Thin both sample and standard with about
3 ml of acetone and allow to air dry 18 to 24 hours. Reweigh the digh coantaining
the vehicle sample and record as W3. Dry the dish containing the staundfrd -
nitroceilulose in an oven at 105° C for two hours but do not weigh. .
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4,2.1.2 Transfer strips of the air-dried sample film and the oven-dried-
standard film to separate 25 ml volumetric flaske (weighed). Determine the
weight of sample and standard by .reweighing the flasks, recording the sample
weight as W3 and the standard weight as Wp. Calculate the weight of the
nonvolatile lacquer sample as follows:

u . :
" Wi x w3 Percent nunvo}attle
Wa 100

4.2.1.3 Digsolve both films in acetone that has been dried over anhydrous
eodium sulfate and dilute to the mark with dry acetone (see 5.2). Filter the
sample solution (but not the standard) through dry rapid paper into a dry 25-ml
glass-stoppered flask and protect the entire sample from evaporation by covering
the funnel with a watch glass and wrapping the funnel stem with cotton or foil.
Place the sample and dry acetone in separate fixed cells of about 0.15 mm cell
length.,

4.2.1.4 Using quantitative instrument settings, and with nothing in either
beam of the infrared spectrophotometer, set zero with up scale signal at,\ =
11.85 microns, and set 100 percent transmission. Scan the spectrum from 11.3 to
12.45 with sample and reference cells io place, and determine the absorbance
from the difference between Apgy at 12.45 microns and Ayjn at 11.85 microns
and record as Ag. Bepeat this scanning, rechecking zero and 100 percent
settings at 11.85 microna until good reproducibility is obtained. Replace the
sample solution with standard solution, repeat the readings, recording the
absorbance as A,. Calculate the absorptivity of the standard as follows:

Absorptivity = a = h
wl'l

Calculate the percent nitrocellulose in the sample as follows:

Percent nitrocellulose = .&‘1._’.5_}.22
a xWHg

5. HOTES

5.1 A standard working curve may be prepared and used in place of the
atandard sample, if preferred.

5.2 The sample film may not always dissolve completely but after standing for
one hour, the pitrocellulose in the film will have dissolved.

6. PRECISION

6.1 No data.
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EXTRACTION OF HUBBER BASE PRECIPITATE ( CHLORINATED RUBBER ANﬁ S-A TXPES)
1. - SCOFE

1.1 ‘This method provides a procedure for the determination of precipitate
wnich can be obtained from rubber base paints. Two Cypes are covered in this
method, anatural rubber (chlorinated) base and a styreme-acrylate copolymer
base. Different procedures will be given for each. -

2. APPARATUS

L I | "o
2.1 Cru

h o T

| W I PR L T |
D1E. roroelain, gLHEZed.

2.2 Centrifuge tubes. Ninety ml.

2.3 Centrifuge. Capable of 2,000 r.p.m.
2.4 Beakers. Volumetric, 100, 150, and 800 ml.
2.5 Crucible. OGooch, 25 wml.

2.6 Evaporating dish.

3. REAGENTS
3.1 Benzene. A.C.S. reagent grade.

3.2 Petroleum ether. O-E-751.

3.3 Concentrate stog.
4. PROCEDURE

4.1 Bubber-base precipitate, natural rubber-base (chlorinated rubber). Weigh
approximately 5 g of the paint sample into a tared 150-ml bedter and dilute with
75 wl of benzene. Add this diluted sample drop by drop to 500 ml of petroleum
ether in an 800-ml besker. Stir the petroleum ether rapidly with an air-driven .
stirrer during the addition of the diluted sample. Continue stirring, and
slowly add 100 ml of achydrous methanol. Allow the precipitate to settle for at
least 1 hour, then decant as much of the supernatant liquid as possible (ignore
any slight turbidity). Transfer the precipitate to the original 150-ml besdker
and dissolve the organic material with 75 ml of benzene. Repeat the .precipi-
tation step using the 500 ml of petroleum ether, followed by 100 wml of arhydrous
methanol. Allow the precipitate to settle for 1 hour, then decant as shove and
trans fer the precipitate to a taured evaporating disn. Dry the precipitate under
a gentle stream of air until solvent odor is gone, and then dry in an poven at
105° C to 110° C to a constant weight. The dry solids contain the rubber-base
precipitate and most  of the pigmeat. Wet the dry solids with concentrated
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HoB04; fume off the acid and organic matter under a hood.using a low flame;

then heat strongly to drive out all acid; and -finally ignite at 900° C to a
conatant weight. Consider the loss in weight as rubber-base precipitate. The
ignited residue will contain most of the pigment, but if the supernatant liquids
contain more than a trace of turbidity, the pignent should be determiced by
sulfate ashing an equel portion of the same sample at 500° C.

Calculate the perceantage vubber-base precipitate for type I paint as follows: )

Percent rubber base precipitate = A x 100
W

were:

A = loas of weight of dry solids on sulfate ashing.
W = yeight of paint sample.

Percent rubber base precipitate,

total vehicle bases =

where:
B = percent rubber base (total paint).

#1.2 BRubber-base precipitate, styrene-acrylate—copolymer. Weigh accurately
about 2 g of the paint into a weighed 90 ml centrifuge tube. Add 25 ml of the
extraction mixture "C", l:l-toluene:acetone, specified in method 4021 and mix
thoroughly with a glass stirring rod. BRemove the stirring rod; wash any
adhering material back into the tube with a little of the extraction mixture.
Place the tube, with contenta, in the container of a centrifuge and centrifuge
for 10 minutes at about 2,000 r.p.m. Decant the vehicle solution portion of the
tube into a 100-ml volumetric flask. Repeat the extraction two wore times and
bring the vehicle solution in the 100-ml volumetric flask to the 100 ml volume
mark by adding benzene, and mixing thoroughly. Set the vehicle solution aside
for futher tests. Dry the tube and contents in &n oven at 105® C; cool in a
desicecator, and weigh., Record the differeoce in weight of the tube and the
content as the weipght of pigment I.

4,2,2 Prepare a 25 wl Gooch crucible with a heavy mat - of pure well-washed
acbestos or with 3 or &4 fiber glaes disks; wash thoroughly with petroleum ether;
dry in an oven at 105° C; cool in a desiccator, and weigh. Wash the prepared
Gooch crucible thoroughly with benzene, and filter a 25 ml aliquot of the
vehicle solution through the Gooch crucible. Wash the crucible and coantente
with petroleum ether. Dry the crucible and content in an oven at 105° ; cool
in a desiccator, 'and weigh. Record the difference in weight of the crucible and
the content as the weight of pigment II.
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3 ' " Oy Sy N
4.2.3 Add 20 ml of the extraction mixture "D", l:3—ethyl ether:petroleun

1y L (=1
ether, specified in method 4021 to a we:.ghed 90-m1 centrifuge tube. Add a 50-ml
aliquot of the vehicle solution and mix thoroughly by swhipping the side of the
tube for about 30 seconds. Then add an additional 20 ml of the extraction
mixture and centrifuge for 10 minutes at about 2,000 r.p.m. Add 5 al of the
extraction mixture. If a cloud forms, add more extraction wixture and
recentrifuge. Bepeat the extraction until,no cloud is formed by the addition of
5 ml of the extraction mixture after centrifuging. Decant the supernpatant -
liquid into & tared 250-ml besaker; evaporate to dryness on a steam bath; dry in
oven at 105° C; cool in a desiccator, and weigh. Set the beaker and contents
aside for further testing. Dry the contents in the centrifuge io an oven at
105° C; cool in a desiccator, and weigh. BRecord the difference in weight of the
centrifuge tube and the contents as the weight of rubber base I.

4.2.4 Diesolve the residue in the beaker in a little benzene and transfer
into a3 90wl \..cuu.la.usc tube., Add 40 wml of extraction mixture 'D". nepeac the
extraction procedure as performed in c, and record the we1ght of the contents of

the tube as the weignht of rubber base II.

2. Calculate the percentage rubber-base pfecipitate 'fo.r:'type II paint as

-
‘I.UW.‘.I

4
1

£
LO

Grams vehicle =
(grams paint - [grams pigmeat I + grems pigment II x aliquot factor])

Percent rubber base =
grams rubber base I + grams rubber base II x aliquot factor x 100
arams vehicle

5. NOTES

5.1 This method .should be applicable to piguents contammg TiOy, Z,40,
silicates, and Fez0j3. Other pigrents would be handled best by ceantrifugation
or ashing at 500° C. !

6. PRECISION

6.1 No data.
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1. SOOEE

1.1 This method prov1des a procedure for the determination of precipitate
vhich can be obtained from styrene butadiene base painots.

/

2.. APPARATUS .
2.1 HNo special requirement.

3. REAGENTS,

3.1 Benzeane.

3.2 Normal pentane.

4. PROCEDURE

4,1 Fubber base determinatian.

4,1.1 MWeigh a 2-g sample of paint into a tared 250 ml Erlenmeyer flask
containing a glass stirrer. Add 20 ml of benzene and warm on a ateam bath for

1/2 hour, then allow to cool. Attach stirrer to motor driven stirring apparatus

'and slowly add (5 ml/min.) normal pentane (95 percent) from a buret until the

resin begins to coalesece. At this critical point add normal pentane dropwise
(0.5 ml/min.) until the rubber-base has precipitated or coagulated. When the
soluticn appears to be clear, add normal pentane at 5 ml/min until a total of
200 ml of normal pentane has been introduced into the flask. Continue stirring
for 30 mioutes, allow to l’.!féti.l‘)i‘fa'ié or setftle and decant supernatant L1qu10.
Bedissolve the precipitate in 20 ml of beazene and repeat precipitation and
decantation as above. Wash precipitate with 100 ml of normal pentane. Evaporate
the residual aolvent an a steam bath and dry to tonstant weight in an oven at
105° C to constant weight, cool and weigh. The residue in the flask consists of
rubber-base precipitate plus pigment. Weigh a 2-g sample of paint into a tared
30 ml porcelain crucible, place in an oven at 105° C for 1/2 hour to evaporace"
the solvents, ignite at 550® C to constant weight, cool and weigh. The crucible
contains total pipgnent and the loss on ignition is considered total vehicle.
Calculate rubber-base precipitate based on the total vehicle.

5. WNOTES.
5.1 Nonec -

6. PRECISION : ~

6.1 HNo data.
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MATTER INSOLUBLE IN HOT SOLVENTS

l. SCOPE

1.1 This method determines the insoluble mal:t:er in dry shellac, varm.sh or
other products. :

2. APPARATUS

2.1 A Jena glass—filter crucible having a capacity of 30 wl, and a fritted
glass filter disk having a thickness of 3 mm and a porosity of 5 to 7 (average
diameter of pores 35um to 40zm).

2.2 A carbon filter funnel, wade of pyrex glass.

2.3 A heating coil, of 3-mm copper tubing of such size and shape that the
filter crucible and the large part of the carbon tube will fit snugly within it.

2.4 Filter paper, quantitative grade, coarge, with an ash content not to
exeed 0.0l percent.

3. REAG'E“TS

3.1 Normal Butyl alcohol.

3.2 Ethylene glycol monoethyi ethér-
3.3 Ethyl alcohol, 95 percent.

3.4 Methanol.

4. PROCEDURE

4.1 Preparation of the apparatus.

4.1.1 Cut a disc of filter paper to fit ingide the crucible, and place-it on
top of the gless filteyr. Iptroduce vpon the filter paper an asbestos mat
approximately 3 mm thick. Dry the crucible to constant weight at 105° +2° C and
cool ip a desicecator. Weipgh the prepared crucible and place it withiao the
carbon filter funnel using thin rubber tubing to forwm ao air-tight cononection.
Place the combined filtering unit withio the heating unit which ig insulated on
the outside with sheet asbestos, attach to a suction flask, and pass asteam
through the coil. -

4.2 Pecrformance of test. Weigh into a 200~ml besker to the nearest 0.1 mg
sufficient material to contain about 5 g of nonvolatile matter, or about 5 g of
dry resin. Add-75 ml of the. specified solvent and bring the solution to a
boil. Keep the solution boiling slowly for 5 minutes to ensure complete
solution. Pour sbout 10 ml of boiling solvent from a wash bottle into the’
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heated crucible. Apply gentle suction to the crucible, and in such a mapner as
to retain as much as possible of the insoluble residue in the beaker. Wash the
insoluble residue puccessively with three 20-wl portions of the solvent, boiling
the solution for about 1 wminute before each filtration. Finally, transfer the
residue from the beasker to the crucible with a stream of boiling solvent from a
wash bottle, using a policeman when necessary. Wash down the inner walls of the
crucible with boiling solvent. The total yolume of the solvent used should be
approximately 175 ml. Keep the crucible covered with a small watchglass at all.
times, exept when actually transferring the solution from the beaker to the
crucible, or when washing down the imside walls of the cruecible. By this
procedure, a higher temperature is maintained within the crucible. Allow the
¢rucible to remain within the heating coil with the suction on for a few
minutes, 50 as to suck the residue as. dry as possible. Bemove the crucible,
wash the outside with boiling solvent, dry it in an oveo at 105° +2° C for 1
hour, cool in a desiccator, and weigh. From the weight of the residue and the
weight of the sample, calculate-the percentage of insoluble matter based on the
nonvolatile matter in the sample taken.

5. NOTES . o
5.1 MNone. .
6. PRECISION

6.1 No data.




Downloaded from http://www.everyspec.com

METHOD 5231
Japuary 24, 1986

WAX IN SHELLAC
1. SCOPE

1.1- ‘This method describes :a. procedure for -the determination of percent wax
content in shellac. -

?

2. ' APPARATUS

2.1 Weiphing device. An analytical or torsion baelance having a sensitivity
of 1 mg at full load and a set of NBS class P weights or better.

R

2.2. Beaker. A 200 nl tall form beaker made of boroall.u'.ate glass and a
watchglass su1tab1e for use .as cover.

2.3 Hot.water bath. A coatainer suitable for use as a hot water bath ‘and
heat source or a steam bath and steam source.

2.4 Biichner funnel. A porcelain Buch ner filtering funnel with a diameter of
2-1/4 1

2.5 Oven. A gravity—convection type oven ventilated so that there is a
ninimun ¢f ten air changes .per hour and thermostatically controlled at the.

specified temperature +2° C.

.2.6 Extraction apparatus. -A continuous extraction type apparatus of the
Soshlet, Underwriter‘s Lab, or Wiley-Bailey type.

3. REAGENTS

o
3.1 Alcchol. Specmlly denatured alcohol (190 proof), formula No. 1 or RNo.
30 of the United States Bureau of Internal Revenue.

‘3.2 Chloroform. A.C.S. reagent grade chloroform, which has been redistilled
to remove unonvolatile matter.

3.3 Filter cel. Filter cel which has been extracted with chloroform.

3.4 Sodium carbonate solution. Dissdlve 2.50 g of MapCO4, A.C.S. reagent
grade, ipn 150 wl of hot distilled water. Mske this solution up just prior to
use and do not cool. ’

4. PROCEDURE

4.1 Weigh to the nearest mg from a stoppered flask about 10 g of the dry lac
resin or a sufficient amount of the shellac varnish to contain about 10 g of
nonvolatile matter into a 200~wl tall form beaker. Dissolve 2.5 *0.01 g of
A.C.5 reagent grade sodium carbonate in 150 ml of hot distilled water and add

FED. TEST METHOD STD. ND. l4iC
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the solution to the beaker, Immerse the besker in a steam-or hot water bath and
stir until solution of the lac resin is complete. Cover the besker with a watch
glass and allow to remain in the bath for 2 to 3 hoirs without agitation.

Remove the bedker from the hot bath and place it in a cold water bath. Cover
the bottom of a Biichner funnel {2-1/4 or 3-1/2 inches in diameter) with a disk
of filter paper and pour onto it in a fairly uniform layer, 1 g of filter cel
mixed with distilled water. Add 0.5 g of the filter cel to the solution and.
filter with the aid of suction. Transfer all the wax, which may occur as a cake.
or small hard particles to the funnel using a stream of distilled water. from a
wash bottle end a policeman if necessary. Wash the wax and filter paper to '
remove all soluble matter with water and finally pour over the filter paper and
the precipitate a few ml of the alcohol to facilitate drying. Dry the funnel
and its contents at 40° +2° C (104° +3.6° F). Carefully wrap the contents of
the funnel in a clean filter paper and tie or bind with a thin copper wire.
Place in a suitable continuous extraction apparatus and extract with the
chloroform solution to a clean weipghed besker or flasx. Evaporate most of the
chloroform on a steam bath and then dry the wax to within 10 mg of constant
weight in an oven at 105° +2° C (221° +3.6° F).

4.2 CQaleulation.

4,2,1 Caleulate the percentage of wax ueing one of the following equations as
required:

4,2,1.,1 For lac resin.

Percent wax = _H_ X 100
5

4.2.1,2 For shellac varnish.

Percent wax = ¥ y 100
5Xp

vhere: W = Grams of wax cbtained.
S = Grams of sample used.
D = Percentage of nonvolatile matter in shellac varnish, expressed as a
decimal fraction.
5. NOTES
5.1 None.

6. PRECISION

¥

6.1 No data. ..
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ASH (CELLULOSES) =
1. BSO)OPE

1.1 This method covers procedures for-

the determination of agh in
nitrocellulose, cellulose acetate; and ethyl

call ulaoge.

s

2. APPARATUS

2.1 Oven. A gravity-convecl:ion type oven ventilated so that there is a
minimuam of tenm air changes per hour and thermostaucally controlled at the
specified temperature +2° C. :

2.2 Crucible. A porcelain ignition c¢rucible and cover.

Qraam h
=2 |+]

e o RS

source.
2.4 Bunsen burner.

2.5 Furoace. An electric muffle furnace covering a temperature range to
1880° F with a thermoregulator and pyrometer. Interior diwmensions should be
such that ignition crucible is not in contact with either walls or heating
element.

3.1 HNitric acid. Nitric acid, A.C.S. reagent grade..
4. PROCEDURE

4.1 Dry between 5 and 10 g of the sample for 2 hours in an oven at 105° +2° C
(221° +3.6° F) (see 5.1) and proceed as followa:

4.2 Nitrocellulose. Weigh to the nearest 0.1 mg approximately 2 g of the
dried sample into a previously ignited and weighed porcelain erucible. Moisten
with 20 to 30 drops of A.C.5. reagent grade nitric acid and heat on a steam bath
until the sample is decomposed to a gummy mass. If necesgary to complete
decomposition, add several additional drops of the acid at intervals. Then heat
the crucible alowly over a Bumsen burner or in a muffle furnace until all
volatile matter is driven off. Finally ignite at red heat to constant weight.’
Cool, weigh, and calculate the percentage of ash.

4.3 Cellulose_acetate. Weigh to the nearest 0.l mg between 5 and 10 g of the
dried sample into an ignited and weighed porcelain crucible. Heat the, crucible
and its contents over a flame from a Bunsen burmer in such a manner that the
sample-will fume off slowly without igniting. When oo further fumes are evolved
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and the bottom of the crucible is dull red, transfer the crucible to a wuffle
furnace and heat at 500° to 600° C (932° ro 1112° F) for 1 hour or longer if

required to burn off all the carbon. Cool in a‘'desiccator, weigh, and calculate
the percentage of ash.

4.4 Ethyl cellulose. Weiech to the nearest 0.1 mg between 2 and 5 ggf the
dried sample into an ignited and weighed porcelain crucible. Burn off wmost of
the organic matter over a flame from a Bunsen burner. Finally heat the crucible
in a muffle furnace at 900° +50° C (1652° +90° F) for 1l hour or longer if
required to burn off all the carbon. Cool in a desiccator, weigh, and calculate
tha parcentage of ash.

5. NOTES

5.1 Danger from flammable vapor may be avoided by a ptéliminary air drying of

e Ty bl = mf aaaml aa = - = =
the sample in the eveat that the number of ntu.upu:u uEiug tested or the

construction of the oven are such as to warrant this precaution.
6. FPRECISION

6.1 No data.
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Downloaded from http://www.everyspec.com

METHOD 5271
Janouary 24, 1986

MATTER INSOLUBLE. IN ACID

1. SCOPE

1.1 This method describes a procedure for the determination of acid.ipsoluble
matter in extracted pigments. -

4

2. AFPPARATUS y

2.1 Meighing device. A case enclosed analytical balance having a sensitivity
of 0.1 mg at full load and a set of MBS class S-1 weights or equal.

2.2 Beaker. A 200 ml borosilicate glass beaker.

2.3 Graduated cylinder. A 10 ml graduated cglinder‘ made of borosilicate
glass, calibrated to deliver at 20 degrees with 0.1 ml subdivisions and an |
accuracy of +0.1 ml. ’

2.4 Hotplate. An electric hotplate.

2.5 Filter. A filter consisting of a 60 degrees short stem chemical
filtering fuanel and Whatmap MNo. 41 filter paper or equal.

2.6 Bunsen burner.

2.7 Steam bath. A coatainer suitable for use as a steam bath and ateam
source.

3. REAGENTS
3.1 Alcohol. HNimety-five percent ethyl alcohol.

3.2 MHydrochloric acid. One to one or ‘6 N HCl prepared by diluting
concentrated HCl, A.C.S. reagent grade 12 N, with an equal volume of distilled

U
WELET « .

3.3 Hydrocholic acid. HCl, A.C.S. reagent grade.

3.4 Sulfuric acid. H9504, A.C.5. reagent grade.

3.5 Ammonium sulfate. (NH4) 2504, A.C.5 reagent grade.

4. PROCEDURE

4.1 Weigh to the pearest 0.l mg about 1 g of the extracted pigment *as -
obtained by method 4021, into & 200-ml becker. Moisten the pigment with a few
drops of 95 percent ethyl alcohol, add 40 ml of 1 to 1 hydrochloric acid, cover
with a watch glass and boil gently for 5 to 10 minutes. Remove and wash off the
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watchglass. Evaporate the contents of the bealker to dryness and heat at about
150° C (302° F) for 1/2 to 1 hour to dehydrate the.residue. Moisten the residue
with 4 ml of A.C.8 reagent grade hydrochloric acid, and allow to stand a few
minutes. Dilute with 100 ml of hot distilled water and boil for a few minutes.
Filter while hot through an ashless filter paper, washing all the insoluble
matter from the beaker onto the filter paper with a stream of hot water from a
wash bottle. Wagh the residue on the filter paper until the washings no longer
give a test for lead and chlorine. Ignite the paper and residue in a previously
ignited and weighed crucible until all carbonacecus matter is destroyed. Cool
in a desiccator, weigh, and calculate the percentage of insoluble matter.

4.2 1f the amount of insoluble matter is found to be in exess of that
allowed in the product specification, transfer it from the crucible to a 400-ml
beaker. Add 10 g of A.C.5. reagent grade ammoniuvm sulfate and 20 ml of A.C.5.
raagent grade sulfuric acid., Heat to boiling and boil for 10 minutes. Cool,
dilute to 200 ml and again boil for 20 minutes. Llet settle on a steam bath.
Filter while hot through an asaless filter paper and wash the paper and residue
with 5 percent sulfuriec acid. Ignite, cool, weigh, and calculate the percentage

of acid insoluble matter as described above.

5., MNOTES
5.1 None.
6. DPRECISION

FED. TEST METHOD NO. 141C
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HEAT RESISTANCE

1. SCOPE

1 h | s P - =1
L=k 1118 meEuw

_____ A-am £2_. A - s

8 A geneval procedure [or detetrwiaing the resistance to

— . .
u e
heat of certain types of organic coating materials.

2. REAGENTS
2.1 None.

3. REQUIRED INFORMATION

The following information shall be given in the product specification by
ingserting the details in the following list.

3.1 Preparation of panel.
3.1.1 Nature of pacel.

3.1.2. Size of panel.

3.1.3 Pretreatment of panel (if required).

3.2 Number of coats.
3.3 Thickness of each coat.
3.4 Time of drying or agiog.

3.5 Manner of drying or aging.

3.6 Relative position (vertical or horizonmtal).

3.7 Duration of exposure {(hrs).

3.8 Temperature of exposure.

3.9 Comparative test cogting, if any.

3.10 Diameter of rod for bend test (if required).

4. PROCEDURE

4.1 Arrange the teat coating in a well-ventilated electric oven or =
thermostatically controlled mu:ffle furnace and heat at the specified temperature

for the specified exposure period.

Remove and e xamine the test coating as

specified for conformance to the requirements of the product specification.

FED. TEST METHOD STD. WO. l41C
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4.2 When a flexbility determination is specified, proceed as follows: After
removal from the oven, condition the test coating for one-half hour at 23° +1.1° C
(73.4° +2° F) and a relative humidity of 50 +4 percent. PFPlace the panel with the
test coating uppermost over & rod of the specified diameter, hetd firmly in
suitable supports, at a point equally distant from the top and bottom edge of the
panel. Bend the panel double in 1l second., Examine the coating over the bent
area, using a 7-power lens, for conformance to the requirements of the product
gpeciflcation., Cracke extending uno more than one-quarter inch from either end
shall be disregardad.

5. NOTES
5.1 HNone.
6. PRECISION

6-1 No data-

FED, TEBT METHOD 5TD. 0. 141C




Downloaded from http://www.everyspec.com

METHOD 6091.1
January 24, 1986

BLUSH RESISTANCE
1. SCOPE
1.1 This wethod determines the resistance of a coating of blushing.
, .

2. APPARATUS

2.1 None.

3. REAGENTS

3.1 Noope.

4. PROCEDURE

4.1 Application. Prepare a film as specified in the product specification
and immediately place the papnel in a conditioning chamber maiantained at 23° to
27° C and 60 to 70 percent relative humidity. Air in the chamber shall be
completely changed every 10 mipnutes.

4.2 Examinatigon. Examine the film while it is drying at intervals not
exceeding 5 winutes during the first hour of drying, or after it has been dried
and rubbed as specified in the product specification. :

5. NOTES

5.1 None.

6. PRECISION

6.1 Mo data.

FED. TEST METHOD STD. NO. 141C
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60-DEGREE SPECULAR GLOSS
1. SQOPr
1.1 Tris methoo is used for the deteymination of specular gloss of most
nonmetallic specimens and for determining when methods 6103 and 6104 are
applicable. This is the primary method for determining the gloss of materials
usually described as semigloss (60° values 30 to 70). -

1.2 Definitions.

1.2.1 Specular gloss. The luminous fractional reflectance of.a specimen at
the specular direction. ) ’

1.2.2 Lluminous fractional reflectance. The ratio of the luminous flux
reflected from, to that incident on, a specimen for specified asolid angles.

1.3 Sctandards.

1.3.1 Primary standards may be hiph polished, plane, black—-glass surfaces.
Polished bltack glass with refractive index of 1.567 shall be zssigned a specular
gloss value of 100.

1.3.2 Secondary working standardsl/ ghall be of materials having hard,
uni form surfaces, such as ceramic tile or depolished opagque glass. Secondary
standards shall be calibrated against primary standards oa a glossmeter
conforming to the geometric requirewents of this method.

2. APPARATUS

2.1 Ipstrumental components. The apparatus shall consist of an incandesceat
light source, means for locating the specimen surface, and a receptor located to
“receive the required pyvamid of rays reflected by the specimen.

2.2 Geometric conditions. The axig of the ipcident beam shall be 60 degrees
+0.1 degree from the perpendicular to the test surface. The axis of the
receptor shall be at the mirror reflection of the axis of the incident heam.
The angular dimensions (apertures) and tolerances of the source and receptor
shall be as indicated.

2.3 -Measurement dechanism. The receptor-measurement mechanism shall give a
numerical indication proportional to the. light flux passing the receptor field
stop within *1 percent of fuil gcale.

1/ Suitable working standards for this glosa teat are available from the Gardner
Laboratory, Inc., 2431 Linden Lane, Silver Spring, MD. and the Hunter
Associated Laboratory, Inc., 11495 Sunset Rpad, Reston, VA.

FED. TEST METHOD §TD. NO. 131C
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TABLE, I. Angular dimensions and tolerances of reé;ptor and gource.

Relation to meas-— H Source . Receptor
urement plane {
| .
In plane 0.75 #0.25 deg 4.4 10.1 deg
Ferpendicular to 3.00 deg max l 11.7 #0.2 deg
plane. ; I
3, REAGENTS

3.1 None required.
4. PROCEDURE

4.1 Apparatus adjustment.

4.1.1 Test aperture ratio and image centering by adjusting the instrumeat toc
read correctly the gloss of a pelished glass etandard and then reading the gloss
of one or wore ftandards having poor image—torming characteristics. 1f the
instrument readings of the latter standards do not agree closely with the
calibration values for these standards, readjust the ipstrument according to
instructions of the manufacturer or return the instrument to him for readjust-
ment.

4,2 Preparation of test specimens.

4,2.1 Unless otherwise specified, prepare films of the finish to be tested by
drawing down with a doctor blade to yield a wet Ei¥ thickness of approximately
0.003 inch on plane opaque white glass panels as prescribed in 2.1.5 of method
2021. Dry panels for 48 hours at a temperature of 23° +1.1° C (73.4° +2° F), a
relative humidity of 50 +4 percent, and under dust-free conditions.

h. 1 Nalihuakinn TE thw Anvmnvakbsn 10 nonnawlo adlocabrad snlihwnFra #Feo
-l WOk LUL O L LWL A A LIl G HPPCLHLUD ry-1 y;uycl. l-’ ﬂ“JuthU’ wallvidwso L 1~
glossmeter at the start and completion of every period of operation, and during

operation at sufficiently frequent intervals to assure constancy of instrument
vesponseé. To calibrate, adjust the instrument to read correctly the gloss of a
standard those asaigned value is approximately that of tne glossiest specimens
to be measured. .

4.3.1 HMBavurumeni. Heasure at least three portions of the specimen surface
to obtain an indication of uni formity.

r
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4.4:1 Evaluation of the specular gloas compoaents, surface-reflected flux and
body~reflected flux, may be required vhen comparing low-pgloss specimens ol
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widely differing body reflectance. When requifed, evaluate approximately the
body~reflected flux and wubtract it from the specdlar gloss to obtain an
approximate value for the surface-reflected flux.

‘" 4.4.2 Body reflected flux. Obtain an approximation of the body-reflecl:ed
flux by using either of the following tech:nquer

4.4,2.1 Adjust and calibrate a gouiopﬁ'ometer to read correctly 60 degrees.
specular gloss, then illuminate the specimen perpendicularly and view at 60

degreecg without change of apertures. Read the photometer te obta in the

== as=TT FLLIOUL =likp- YL 4

approximate value for the body reflected flux.

4.4,2.2 Alteroatively express as a decimal fraction the 45 degrecs, O degree
luminous directinnal reflectauce measured according to ASTM E 97 and multiply by
2.1 to obtain an approximate value for the body-reflected flux.

4.5 Report of results.

4.5.1 Report the average of the specular gloss readings.

s

4.5.2 BReport the presence of any specimen having porticns of the test surface
differing in gluss by more than 5 percent of the average gloss of that speciman.

4.5.3 Repor:c the method of speciamen preparation if d:.fferent from that
specified in 4.2.

5. ROTES

5.1 Results obtained may be uncertain due to (jj¢ cumulative effect of several
sources of error: that is, diiference between the geomeiric distributien of
flux reflected from standards aod specimens may bring about uncertainties in the
measured gloss even though. the source and receiver apertures are withio the
tolerances specified; inaccuracy of reading may result even though the precision
of the measurement mechanism is held within the tolerance specified, and leus
arrangement and stray veflections from the interior may cause errors in gloss
readings.

6. PRECISIONS
6.1 Readings obtained on the same instruwent should be repeatsble to within 1
percent of the wmagnitude of the readings. Readings obtained on different

instruments should be reproducible to within 5 percent of the magnitude of the - -
readings (see 5.1).

FED. TEST METHOD STD. NO. 141C
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85-DEGREE SPECULAR GLOSS (SHEEN)
1. SCOPE

1.1 This method is used for the determination 6f specular gloss of
nonmetallic specimens having .2 60 degree specular gloss lower than 30 as
measured by method 6101. Such materials are usually described as flat or
lusterless (85° values less than L5), eggshell flat.(60° values 10 €0 15), and
eggshell gloss (60° values 15 to 30). : .

1.2 Defipnitions.

1.2.1 Specular glosa. The luminous fractional reflectance of a .specimen at
the specular direction.’ )

1.2.2 Luminous fractional reflectance. The ratio of the luminous flux
reflected from, to that incident on, a specimen for specificd solid anyles.

1.3 Standards.

1.3.1 Primary working standards may be highly polished, plane, black-glass
surfaces. Polished black glase with refractive index of 1.567 dnall ve assigned
a specular gloss value of 100.

1.3.2 Secondary working standardsl/ shall be of matecials having Yard,
uni form surface, such as ceramic tile or depolished opaque glass. Secondary
standards shall be calibrated against primary standards on a glossmeter '
conforming to the geometric requirements of this method..

2. APPARATUS
2.1 Instrumental components. - The apparatus shall consist of an incandescent

light .egurce, means for lecatipg the specimen surface, and a recepior located to
receive the required pyramid of rays reflected by the specimen.

2.2 Geometric conditions. The axis of the incident beam shall be 85 degrees
+0.1 degree from the perpendicular to the test surface. The axis of reception
shall be at the mirror reflection of the axis of the incident beam. The angularc
dimensions (apertures) and tolerancea of the source and receptor shall be as
indicated in table I.

1/ Suitable working standards for this gloss test are available from Gardner
Lab., Inc., 2431 Linden Lane Silver Spring, MD and the Hunter Associptes
Laboratory, Inc., 11:953 Sunset Rd, Reston, VA.

FED. TEST METHOD s5TL. NO. 141¢C
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TABLE I. Anpuler dimerdsions and tolerences of receptor and source,

telation te meas- | Source - Receptor
; urement plane ] :
-[Ln place | 0.75 +0.25 deg. 4.0 +0.3 deg
ecpendicular to 3.00 deg max 6.0 +0.3 deg
| planec. ’

2.3 Measurement mechanism. The receptor-measurement mechanism shall give a
numerical indication proportional to the light flux passing the receptor field
stop within *1l percent of full scale.

3. REAGENTS
3.1 Hone required.
4, PROCEDURE

4,1 Apparatus adjustment.

4.1.1 Test aperture ratio aond image centering by adjusting the instrument to
read correctly the gloss of a polished glass standard and then reading the gloss
of one or more standards having poor image-forming characteristics. If the
instrument readlngs of the latter standards do not agree closely with the
calibration values for these standards, readjust the instrument according to
iastructiona of the manufacturer or return the instrument to him for readjust-
ment .

4.2 Preparation of test specimens.

4.2,1 Unless otherwise specified, prepare films of the finish to be tested by
drawing down with a doctor blade of 0.006 inch gap clearance to yield a wet film
thickaess of approximately 0.003 inch on plsne opague white glass panels as
prescribed in 2.1.5 of method 2021. Dry panels for 48 hours at a temperature of
23°% #1.1° € (73.4° +2° F), a relative humidity of 50 *+4 percent, and under
dust-free conditions. .

4.3 Calibration. If the apparatus is properly adjusted, calibrate the
glossmeter at the start and completion of every period.of oneggl_:lgn and during
operation at pufficiently frequent intervals tc assure constancy of instrument
response. To calibrate, adjust the instrument to read correctly the gloss of a
standard wnose assigned value is approximately that of the glossiest specimens

to be moasured.
Y

4.3.1 Meagurement. Measure at least three portions of the specimea surface
to'obtain an indication of uni formity.
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4.4 PReporting of results.

4.4.1 Report the average of the specular gldss readings.

4.4.2 Report the presence of any specimen having portioas of the test sur face
differing in gloss by more than 5 percent,of the average gloss of that specimen.

4.4,3 Report the method of specimen preparation if di £ferent- from that
spaci fied in 4.2.1.

5. MNOTES

5.1 Results obtained may be uncertain due to the cumulative ettfect of several
squrces of error: that is, difference between the geometric distribution of
flux reflected from standards and specimens may bring about uncertainties in the
measured gloss even though the source and receiver apertures are within the
tolerances specified; ipnaccuracy of reading may result even though the precision
of the measurement mechanism is held within the tolerance specified, and lens
arrangemeat and stray reflections from the interior wmay cause errors in gloss
readings.

6. PRECISION
6.1 BReadinge obtained on the same instrument should be repeacablé to withip 1
percent of the magnitude of the readings. BReadings obtained on different

instruments should be reproduc1b1e to within 5 percenc of the magnitude of the
readings "(see 5.1).

FED. TEST METHOD STD. NO. l4lC
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20-DEGREE SPECULAR GLOSS

1. SCOPE - .

1.1 1This wethod is used for measuriog the gloss of noometallic épecimena
having a 60 degree specular gloss higher than 70,. as measured by method 6101.
Such materiais are usually described as full gloss.

1.2 Definitioas.

1.2.1 Specular glosé. ~The luminous fractional reflectance of a Qpecimen at
the specular direction.

1.2.2 Juminous fractional reflectamce. The ratic of the luminous flux
reflected from, to that incident on, a specimen for specified solid angles.

1.7 Staadards.

1.3.1 Primary working standards way be highly polished, plane, black glass
sur faces. Polished black glass w1th refractive index of 1. 567 shall be assigoed
a specular gloss value of 100,

1.3.2 Secondary working standa;dslf shall be of materials having hard,
uni form surface, such as ceramic tile or depolished opaque glass. Secondary
standards shall be calibrated against primary standards oo a glossmeter
conforming to the geometric requirewments of this method.

2. APPARATUS
2.1 1l1nstrumental compvoaents. 7The apparatus shall consist of an incandescent

light source, means for locating the specimen surface, and 2 receptor located to
receive the required pyramid of rays reflected by the specimen.

2.2 Geometric conditions. The axis of the incident beam shall be 20 degrees
*0.1 degree from the perpendicular to the test surface. The axis of reception
‘shall be at the mirvor reflection of the axis of the incident beam. The angular
dimensions (apertures) and tolerances of the source and receptor shall be as
indicated io table I. :

TABLE I. Anpular dimensions and tolerances of source and receptor.

Relation to meas- Source Receptor

urement plane -~
In plane 0.75 +0.25 deg 1.80 +0.05 deg
Perpendicular to 3.00 deg max 3.60 +0.10 deg
plane. i -~

1/ Suitable working standards for this gloss test are available from Gardner
Lab., Inc., 2431 Linden Lane, Silver Spring, MD and the Hunter Assoc1ptes
Laboratory, Inc., 11495 Sunset Rd, Reston, VA.

S __PED, TEST METHOD STD. NO. 141C
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2.3 Heasurement sechanism, The receptor-measurement mechanism shall ‘give a
numerical indication proportional to the light flux passing the receptor field
stop within +1 percent of full scale. .

3. REAGENTS
3.1 None required. ’
4.  PROCEDURE ' o

4,1 Apparatus adjustment.,

4.1.1 Test aperture ratio and image centering by adjusting the instrument to
read correctly the gloss of a polished glass standard and then reading the gloss
of one or more standards having poor image-forming characteristics. 1If the
instrument readings of the latter standards do aot agree clesely with the
calibration values for these standards, readjust the instrument according to
instructions of rhe manufacturer or return the instrument to 1im For
readjustment.

4.2 Preparation of test specimens.

4.2.1 Unless otherwise specified, prepare films of the finish to be tested by
drawing down with a doctor blade of 0.006 inch gap clearance to yield a wet—film
thickoess of approximately 0.003 inch on-planc opaque white glass panels as
prescribed in 2.1.5 of method 2021. Dry panels for 48 hours at a temperature of
23° #1.1° € (73.4° +2° F), a cvelative humidity of 50 +4 percent, and under
dust-£free conditions.

4.3 Calibration. 1If the gpparatus is tad, « a
gloasweter at the start and completion of of operation, and during
operation at sufficiently frequent intervals to assure constancy of instrument
response. To calibrate, adjust the instrument to read correctly the gloss of
standard vhose assigned value is approximately that of the glossieat specimens

to be measured.

4.3.1 Measurement. Measure at least thcee portions of the ypecimea sur face
to obtain an indication of unitormlity.

F A

rA I
Tt

ki A f
i A

oesd -
1] i
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4.4.1 Heport the average of the specular gloss readings.

4.4.2 Report the presence of any specimen having portions of the test surface
differing in gloss by more than 5 percent of the average gloas of that~ specimen.

4.4.3 Report the method of specimen preparation if diEferent from that
specified in 4.2.
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5. NOTES

5.1 Results obtained way be uncertain due to the cumulative effect of several
sources of error: that is, difference between the geometric distributiom of
flux reflected from standards and specimens may br1ng about uncertainties in the
measured gloss even though the source and receiver apertures are within the.
tolerances specified; 1naccuracy of readxng may result even though the precisian
of the measurement mechanism is held withiin the tolerance specified, and lens
arrangement and stray rflections from the interior may cause errors in gloss
readings.

6. PRECISION

6.1 Readtngs obtained on the same instrument should be repeatable to withinm 1
percent of the magnitude of the readings. Readings obtained on different
instruments should be reproduc1ble to within 5 percent of the magnitude of the
veadings (see S.1).
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LIGUTNESS THOEX DIFFERENGCE

Y

1. SCOPE

1.1 This method is used for color specimens whose color differeace from a
standard is predominantly a lightness difference.

- /

1.2 Definitions. !

1.2.1 Lightness index. Lightness index, L; is defined hy the e‘quation
L = 10 VY

\
Where Y ia the luminous directional reflectance expressed in percent relative to
magnegium oxide.

1.2.2 Lightness index difference. Lightness index Jdiffarcnce, AL, is the
di fference in the lightness index before and afrer exposure.

2. APPARATUS

2.1 Use the apparatus described in method 4252.
3. REAGENTS

3.1 None required.

4. PROCEDUKRE

4.1 Preparation of test s’_petimeﬁ. Prepare the test specimen as prescribed in
ASTM E 97, or as specified in the product specification.

4.2 Exposure of rest specimen. Expose the test speciann uader the coqdltlons
and. for time period as specified in the product specification.

4.3 Measurement. Using the apparatus and standards specified in wetiiod 3237,
measure the directional reflectance of the test specimen be fore ¢ xposure and
record as Y, Measure the directional reflectance over the same area ot the
test spec1men after exposure and record as Yj.

4.4 Computation. Compute the lightness index, Lo, for the test specimen
before exposure and tae lightness index, Ly, after e xposure by substitutiog
the Y, and Y, values respectwely in the equation given in 1.2.1. Obtain
the hghtnese index difference, AL, by the equation

AL=1 -1,

FED. TEST METHOD STV, KO. lalC
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5. HNDIES
5.1 None.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD.
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COLOR DIFFERENCE OF UPAQUE MATERIA4LS
INSTRUMENTAL MEASUKEMENT

1. SCOPK

rocs d or instrumentalley da!’prln;nlnn amall
g Tly rmx

1.1 ribes procedures for instrumen deten 1g swmall
color differences, observable in daylight 11'Lum1nat10n, between nonfluoresceat,
nonme tameric, opague surfaces such aa paln!: gspecimeas. The color differences
determined by these procedures are expressed in units of appcoxmate uni form
visual color perception in the modified Adams color space.

1.1 Thig method dnngr\hnu

s (D

1.2 For product specification, the permissihle color difEference bLetween test
specimen and reference specimen shall be agreed upon by the purchaser and
seller. S8pecific color tolerances may be required for each material and
condition of use since other appearance factors (e.g. proximity, gloss, aund
texture) may affect the correlation between the measured color differcnce and
its commercial acceptability.

2. OQUTLINE OF METHOD

2.1 Differences in color between a refereace specimen and cach test specimen
are determined with a spectrophotometer or a colorimetec. Reflectance readings
are made which in turn are converted by computations to L, &, and b color scale
values, or these color scale values may be read divectly frow an instrument that
sutomatically makes the computations. Coloy differepce magnitudes are computed
from AL, & a, and & b values, which represeant the color scale differences
between the reference specimen and the test gpecimen.

3 DEFINITIONS

3.1 Color space. Tne daylight colors of opaque specimens for the purpose of
this method are represented by points in a space formed by three wutually
perpendicular unit.vectors, L, &, and b, having scales, L, a, and b,
respectively. These scales were chosen so that color diffecences in this space
correlate wirth perceived color differences.

3.2 Color diffecrences. €, is the resultant vector of three coaponent
di fferences, liphtpness—inde x difference, A L, and caromaticity differences, A a
and A b, and may .be expressed thus:

E={ALL+{Aaa)T+(a b

The above vector notation indicates that AL, & a, and Ab are magnitudes of .-
di fferences reacting in the direction of L, a, and b, The latter are considered

. . . .
as uﬁil’:'}'- The mngﬂnr.ﬂn of thisg rasulranc, E, called the eplor di FFnrnn.r‘n. ]_5 a

scaler quantity and may be computed from the following:

E=Viiaw2+( aa)? +(ab)?

FED. TEST METHOD STD. HO. 141G
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The lnng,uﬂude E, of course, gives no indication of the r:hafa-‘:tef of the

di fference since it does not indicate the relative quantity and direction of

hue, <aturatiou, and lightness differences.

The direction of the color difference is deacrided by the magnitude and
algevraic sigus ot the components & L, & a, aid A b.

AL =1y - L !

Aa = a) - ag ' _

AL =by ~ by ~ '

Waere: Ly, ey, aad bg refer to the ret‘ereuce specimen, and Ly, and
4y, 40d by, refer to the test specimen. Tne sign of the components A L,
N a, and A b have the following approximate meanings:

+ AL = Lighter

- 8L = darker

+ O 4 = redder (less green)
-Aa = greener (less ved)

+ ADb = yzllower (less blue)
~ 8b = bluer (less yellow)

3.3 Color scales. 'The L, a, and b color scaleas shall be based on any one of
the following color scale systems. Although each of these systems will provide
color difference values in approximate agreement with average vieual judgmeats
of color difference, one of the systems may be wore suitable for use with a
speci fic color measuring iostruwent than the others.

The color scale values obtained with different color weasuring instrumests
geaerally cannot be expected to agree exactly because of differences in the
chacacterigtics of the instruments and differences in the equations uged.

Color scale systew A} is based on the Adams chromatic value diagrams combined
with the Munsell value gcale. 1o chis eystem,

Ly = 9.2V
nA= 40 ({F

related to tristim

iea LEL-L— Y

im value
ine T standard observer and source C Vy ig de fmed as fo 1

weee:y V¥ l; s;nd Uﬂ are Miunagell value

- -

Yo/¥Mpo = 142219 Vy - 0.23111 V
+0§23551 v§ - 0.021009 v§ * 0.0008404

FED, TEST METHOD 57D. KRO. 141C
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vhere:
Yy = reflectance of a specimen, -
YMgo = reflectance of a magnesium oxide primary standard, and
Vx and V, are defined eimilarly by substituting the tristimulus values, X
and Z, regpectively, for the reflectance Y.
Note 1. The conversion of tristimulus walues to the values Vi, Vg, and V,
may be made by using tables prepared for this purpose, or by using a suitably
programmed computer.

d for de

Mote 2. Color sys :m Ay is preferred for determining color differences with
the Geperal Electric Recording Spectrophol:omet er and the Color Eye Colorimeter.

Color scale 43 is designed for three filter colorimetets. In this system,

L, = 10.0 v (G)
a. = ag' - ag

bc"bc-bn

vhere:

n

ag = 41.86 v (G)
ag' = 41.86 v (R')
bp = 16.74 v (B)
bg = 16.74 V (G

where: R' = 0.8R+0.28, V refers to the Muonsell value function, and R, .G, and B
are colorimeter reflectance readings for ved, green, and blue filters,
vespectively. These quantities are related to the tristimulus values for the
ClE standard observer and source C as follows:

R' = 1.020 X
C=Y
B = 0.8472

Note 3. The conversion of R', G, and B values to the values of L, ag, bg,
an', and by may be made by megus of tables prepared for this purpose.

Note 4. Color aystem Ap is preferred for determining color differences with
the Colormaster Differential Colorimeter.

Color scale syatem By is designed for direct reading colorimeters. In this
eysiem,
g =10 ¥ L
ap = 1.75 (1.02%-Y)
bgp = 70 £ Y-0.8472)

FED. TEST METHOD S5TD. WO. 141C
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vhere

£, = 0.51 {21+,20%)
{1+.20Y)

and X, Y, and Z are tristimulus values for the CIE standard observer and source
c.

’

Color scale gystem By, i5 based on an alteruate color system deslgned for’
direct reading colorimeters. In thie syatem,

L, = 10/Y

ag = 17.5(1.02x-Y)
Yy

by, = 7.0(¥-0.B472)

VY

where X, Y, and Z are tristimulus values for the CIE standard observer and
source B.

Note 5: Color systems By and By are preferred for determining color
differences with color difference wmeters of the Hunterlab or Gardner types.

Color scale system C, is designed for three filter colorimeters. In this system,

Lg = IOVCT
am = 70(C)1/2(A-C) /(B + A + 2G)

be = 28VG (G-B)

{B+A+2G) .

where G, A, and B are colorimeter reflectance readings for. green, amber, and

blue filters, respectively. These quaotities are related to the tristimulus
values for the CIE ptandard observer and source C as followus:

1.277 X - 0.2132
¥

A
G
B = 0.8472

Note 6: Color aystem C is preferred for determining color differences thh the
Gatduer (Runter) Hultx—purpose Be flectometer. -~

FED. TEST METHOD STD. NO. 141C
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4. APPARATUS

4.1 Ilogtyumental cowmponents., The apparatus shall consist of means for
locating the surface of the apecimen, a light source furnishing a beam incident
on the specimen, gnd a receptor located to receive the veguired rays reflected
by the specimen. The .receptor shall be a photosensitive device responding to
vigible radiation. Means shall be provided for controlling the spectral ener gy
distribution incident on the receptor Lo meet the requ*l.rementa of 4.3.

4.2 Geometric characteggl.cg. The angle of viewing shall be ueparated from
the angle of illumination io such a mannmer that only rays reflected di ffusely
from the test specimen surface enter the veceptor. Provision shall be made to
exlude specular reflection and stray light from the receptor.

Note 7: ASTM E 179 “Recommended Practice for Selection of Geometric Conditions
for Measurement of Reflectance and Tramswittance" may be used aa a guide.
Conditions of illumination and viewing in vhich interlaboratory tests have given
calor difference measurements in approximate agreement with average visual
judgments of color difference are:

Angle of Angle of
Illumination viewing
Di ffuse 40 degrees from perpendicular
45 ‘degrees from perpendicular - 0 degrees from perpendicular
6 degrees from perpeadicular Diffuse

4.3 Spectral conditions - Instrument response characteristice ehall
approximate the tristimulus specifications E.X%, E.¥, and E.E of the CIE
standard observer for source C or provide ready computation of them.

Note 8: The accuracy with which a filter colorimeter's response characteristics
match the tristimulus specifications of the CIE standard observer may be
indicated by deterwining the tristimulus values X, Y, and 2 of plagues of
various colors and comparing theae values “with those computed from spectral
reflectance measurements. JTdeally,- these plagues should be so selected as ro
pernit the determination of the apectral centroids of each of the filter-
phototube combinations. and their cut-off points. .

Note 9: Because of variation in the spectral sensitivity among instruments, the
color scale values and color differences obtained with different instruments may
not agree exasctly. Therefore, to obtain the greatest precision in interlsbora-
tory tests, comparisons of results should be made only for those instruments
that possess closely similar spectral seasitivity. characteristics. Of course,
identical conditions of illumination and viewing and identical wmeans 8f
computing color scales algo are required for maximum precision.

FED. TEST METHOD STD. NO. 141C
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Note 10: The following instruments meet the above apparatus requirements and
are believed to provide color difference measurements in approximate agreemant
wvith average visual judguents of color difference:

Color Eye Colorimeter

F o - ey
G.E, Recording Spectrophotometer

Hunterlabh Color Differenmce Meter
Colormaster Differential Colorimeter’
Gardner (Hunter) Color Difference Meter
Gardner (Hunter) Multipurpose-Reflectoweter

5. CALIBRATION STANDARDS

5.1 Primary atandacd. The primary standard for reflectance measurements is a
fresh layer of magoesium oxide prepared according to ASTM D 986. This standard
is assigned a percent reflectance of 100.0 at all wavelengths in the visible
spectrum. Thus, its R, G, B values are each equal to 100.0 and its L, a, and b
valueg are 100.0, 0.0, and 0.0, reaspectively. The assigned tristimulus values,
X, Y, and Z, for CIE gource C shall be 98.0, 100.0, and 118.1, respectively.

5.2 Working stendards. To facilitate inatrument calibration, pieces of white
structural glass, known as Vitrolite, or opaque porcelain enameled plagues may
be usad vhen calibrated in terms of the primary standard and the instrument
geometry with which they are to be uged,

Note 11: Working standards usually can be obtained from the manufacturers of
color measuring instruments. These standards shall be calibrated with the color
measuring iostrument with shich they are to be used.

6. CALIBRATTIONS

6.1 The calibration of photometer scales shall be carefully checked at
raagsonable time intervals in a ‘maaner to insure accuracy over all ranges.

Note 12: Calibration may be accomplished by placing a series of neutral filters
of known transmittance in the incident beam or by measuring the reflectance of
calibrated opaque spacimens.

7. TEST SPECIMENS

7.1 These test procedures do not cover p‘repatatlon techn:.ques. Whenever a
teat for color differenmce requires the preparation of a specimen, the users of
this wethod shall agree in advance on the technique of preparation. X
Note 13: Greatest precision in color difference measurements of coatings . s
obtained vhen they are applied at a thickness that provides camplece hidia ug o
the substrate. If medasurements must be made on coatings at incomplete hid ing,

i

FED. TEET METHOD STD, NJ. 141
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7.2 One of the gpecimens to be tested shall be designated ag the referem.e
specimen. The others shall be designated as test specimens.

8. PROCEDURE- '

k]

8.1 Measurements. -

8.1.1 Operate the instruments according to the manufacturer's instructions.

B.1.2 Standardirze the instrument with either a primary or working standard.
Restandardize at sufficieat intervals to minimize instrument drift.

8.1.3 When a spectrophotometer is used, obtain the reflectance values of the
reference specimen and test specimens, ip turm, at a sufficient number of
wavelength mtervale toe permit accurate calculation of CIE tristimulus values.

8.1.4 When a refiectaace reading fiiter colorimeter is used, obtain the
reflectance values of the referepce apecimen and test specimens, in turnm, with
each of the filters.

B.1.5 Wher a color scale readiung colorimeter is used, obtain the color scale
valuaes of the refereace specimen and test specunens, in turn.

8.1.6 For any ‘ipstrument used, remeasure the worklng standard to determine
vhether instrumental drift has occurred during measurement. Compensate for
instrumental drift,.if observed, or remeasure specimens.

Note 14: For maximum accuracy and precision of measurements, the instrument
should be adjusted.to read the reflectance values, or color scale values,
assigned to a working standard whose spectral reflectance chax:actermncs are
similar to thoae of the apecxmena to be measured.

8.1.7 -'Measure at least three portions of each specimen surface to obtaio an
indication of uniformity. Mark the location of these measurements on the
specimen. :

8.2 Calculations.
8.2.1 If reflectance measurements were obtained for the specimens, convert

these readings to L, a, ‘and b color scale values by means of equations, tables,

or other sppropnate coumputational procedures for one of the color sgale systems
outlined in 3.2.

FED. TEST METHOD STD. NO. l41C
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Note 15: .The computation of tristmulus values from spectrophotometric
reflectance values is greatly facilitated by using an automatic integrator or by
introducing reflectance data into a programmed digital computer.

8.2.2 Calculate the lightneas and chromaticity index differences, & L, Aa,
Ab for each test specimen relative to the reference specimen., Indicate
whether the index differences are poair.ive or negative.

8.2.3 Calculate the color difference magmt‘.ude E, for each test specxmen
relative to the reference specimen by using the equation:

E= V(ALY + ( Aa2) + ( HD2)
9. REPORT

9.1 Report the color difference, E, of each test specimen from the reference
specimen. Indicate the direction of color difference by reporting the lightness
and chromaticity differences, AL, A a, and &b, together with their sigos. For
nonuni form specimens, report the range of color difference magnitudes obtained
for different areas. BReport the L, a, and b values for the reference speciman.

.2 Describe or otherwise identif&y the method of prepating.t:he specimens.
9.3 Identify the iostrument used by the manufacturer's vame and model number.
5.4 Idantify the color scale system used by the designation in 3.3.

10. PRECISION - . '

10.1 Limited interlaboratory tests were conducted to determine measurement
prEbl.Bl.Ull for color difference magnitudes ‘fﬁi‘lgiﬁg from about 0.5 to 9.5.  The
samples used in these tests were high gloss enamels with systemstic variation in
purity and lightness in three hue groups. Five different types of color
measuring instruments were used and the resulting measurements indicated tme
following precision may be expected from this method, depending on the I:ype of

inatrument used:

>

Color difference, E Component differéncea
AL, A a,bb
Repeatability Reproducibilicy Repeatability Reproducibility

001 to 0.2 0.2 to 0-6 . - 0.1 0-2:0 0.3

Note 16: Repeatability, is defined as the standard deviation in results

obtained by one operator using one instrument in one laboratory. .

Raproducibility, is defined as the standard deviation in resulés obtained by
different operators using the same type instrument in different leboratories.

FED.. TEST METHOD STD. NO. 141C
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1. SCOPE

1.1 This method determines the absolute uhderwater reflectance -Bo,'for
camouflage coatings in the range of Ry from 0 to 6.5 percent.

£

2. APPARATUS :
2.1 As described in AST™M E 97.—
3. REAGENTS

3.1 Water containing 0.009 #0.001 percent of an‘anionic sur factant (see 5.1)
shall be used to wet the specimen.

4. PROCEDURE

4.1 Preparation of gpecimen.

4.1.1 A.pp_hcatlon of the coating, selection of the substrate, and drying czme
shall be &5 specified in the material specification.

. 64.2 Reflectance wmeasurement.

4.2.1 Operate the reflectometer in accordance with the operating manual.
Zero the galvanometer with the reflectometer 'scale set at mid-range, the light
‘oD, the light control window closed, and a ( percent reflectance standard in the
gample window. .

4.2.2 Calculation. Underwater reflectance; B,, is calculated as follows:

By(percent) = _ _ Rw ' x 100
* 0.‘}2 an + 0-564

Whete Rw is the reflectance del:erm.ned in 4.3, thtaugh a green filter and at a
45-degree, O-degree geometry.

4.3 Underwater reflectance.

4.3.1 For coatings having By up to 2.6 percent. Sta.ndatdi.zejhe inatrument
with the greea filter using the G = 7.2 percent standard (in a dry condition)

set on the instrument gcale at 0.88, Cover the specimen to be tested with a -

thio file of water and obtain the green reflectance reading. Calculate the wet

reflectance in percent: Bw = 1/4 reading x 10. Using Bw, determine the .

underwater reflectance, Ry, from table I.

FED. TEST METHOD STD. WO, 141(-
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4.3.2 For coatings having R, from 2.6 to 4.0 percent.. Standardize the
ipgtrument with the green filter using the G = 2.2 percent standard (in a dry
condition) set on the instrument scale at 0.66. Cover the specimen to be tested
with a thin film of water and obtain the green reflectance reading. Calculate
the wet reflectance in percent: Bw = 1/3 reading x 10. Using Rw, determine the
underwater reflectance, R,, from table I. If the scale reading is less than
0.45, determine Rw in accordance with the procedure for R, up to 2.6.

4,3.3 For coatings having R, from 4.0°to 6.5 percent. Standardize the
instrument with the green filter using the G = 2.2 percent standard (in a dry
condition) set on the instrument scale at 0.44. Cover the specimen to be tested
with a thin film of water and obtain the green reflectance reading. Calculate
the wet reflectance in percent Bw = 1/2 reading x 10. Using Rw, determine the
underwater reflectance R, from table I. If the scale reading is less than
0.46, determine Rw in accordance with the procedure for R, from 2.6 to 4.0.

If the scale reading is more than 0.74, this procedure does not

5. HNOTES

5.1 A guitable anionic surfactant, Aerosol OT, is available from #merican
Cyanamid Company, Bound Brodk, New Jersey 08805.

5.2 The expanded scale is used so0 that readings are obtained ip the middle of
the instrument scale. This eliminates the error introduced shen the sensor is
close to the panel on the low end of the scale. This error is considerable;
values of R, = 1.8 on the expanded scale read Ry, = 2.2 on the unexpanded
gcale.

5.3 Coatings having an Ry of up to 1.48 (R, up to 2.6 percent) will be
determined on a acale of 2.2 = 0,88 using the G = 2.2 percent standard.
Coatings having an Rw from 1.48 to 2.3 (R from 2.6 up to 4.0 percent) will be
determined on a scale of 2.2 = 0,66 uging the G = 2.2 percent standard.
Coatings having an Rw from 2.3 to 3.8 (R, from 4.0 to 6.5 percent) will be
determioed on a scale of 2.2 = 0.44 using the G = 2.2 percent standard.
Coatings having an R, above 6.5 percent are not currently considered to be
camou flage coatings.
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TABIE 1. Determination of percent underwater“reflectancé (Rn);
from percent wet reflectance (Rw).

R Ry R Ro Re Bo

0.50 0.88 2.00 ;. 3.49 3.50 6.05
0.55 0.97 2.05 . 3.58 3.55 6.13
0.60 1.06 2.10 . 3.67 3.60 _  6.22
0.65 1.15 2.15 ~ 3.75 3.65 6.30
o.70 1.24 2.20 3.84 3.70 6.38
0.75 1.32 2.25 3.92 3.75 6.47
[o.80 1.41 2.30 4.0l 3.80 6.55
0.85 1.50 2.35 4.10 3.85 6.64
0.90 1.59 2.40 4.18 3.90 6,72
0.95 1.67 2.45 4.27- 3.95 6.80
1.00 1.76 2.50 4.35 4,00 6.89
1.05 1.85 2.55 A 4.05 6.97
1.10 1.93 2.60 4.52 4.10 7.05
1.15 2.02 2.65 4,61 4.15 . 1.14
1.20 '2.11 2.70 4.69 4.20 7.22
1.25 2.20 2.75 4.78 4.25 7.30
1.30 2.28 2.80 4,86 4.30 7.39
1:35 2.37 2.85 4.95 .35 7.47
1.40 2.46 2.90 5.03 440 7.55
1.45 2.54 2.95 5.12 4,45 7.64
1.50 2.63 3.00 5.20 4.50 7.72
1.55 2.72 3.05 5.29 4.55 7.80
1.60 2.80 3.10 5.37 4. 60 7.89
1.65 2.89 3.15 5.46 4.65 7.97
1.70 . 2.98 3.20 5.54 4.70 8.05
1.75 3.06 3.25 5.63 4.75 8.13
1.80 3.15 3.30 5.71 4.80 8.22
1.85 3.24 3.35 5.80 4.85 8.30
1.90 3.32 3.40 5.88 4.90 8.38
1.95 3.41 . 3.45 5.96 4.95 8.47
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" YELLOWNESS INDEX

1. SCOFE

1.1 This method is used for white or near—white specimens to determine color
departure from white toward yellow or color change towards yellow on exposure or

treatment. .
1.2 Defipitions
1.2.1 Yellowness index. Yellowneas index, W, is defined by equation (1) or

alternatively by equation (2). .

(1). 'N = (L.250X - 1.0382)
‘ Y

(2) N = (A -B)
. G

1.2.1.1 In these equations X, Y, and Z are the CIE tristimulus values and A,
B, and G are tristiwulus values read directly by some colorimeters. A, B, and G
are related to X, Y, and Z by the following equations:

A = 1.250X - 0.1912
B = 0.8472
G=Y -

1.2.2 Yellowness index difference. Yellowness index differepce, AN, is the
di fference in yellowness mdex of a specimen before and after exposure or
treatment.

2. APPARATUS

2.1 As deacribed in -method 4252.
3. REAGENTS

5.1 None required.

4. FROCEDURE

4.1 Preparation of test specimen. The test specimen shall be prepared as
specified in the product specification.

4,2 ExEsure or treatment of test film.. When required, the test Bpecunen

shall be exposed, or aubJected to che treacment as specified in the product
specification.
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4.3 Measurement.

4.3.1 For colorimeters reading X, ¥, and Z directly, determine the
tristimulus values by using method 4252, For colorimeters reading A, B, and G
directly, follow a similar procedure to obtain specimen values in these terms.

4.3.2 When yellowness index difference is required, determ1ne trxst1mu1us
valuea before and after exposure or treatment.

4.4 Computation.

4.4.1 Yellowness index. Compute the yellowness index of test specimen by
substituting the tristimulus values obrained in either equation (1) or (2) as
applicable.

4.4.2 Yellowness index difference. Determine the yellowness index difference
by subtracting the yellowness index of the test specimen before exposure or
treatment from its yellowness index gfter it has been exposed or treated.

S.1 HNone.
6. PRECISION

6.1 No data.
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ACCELERATED YELLOWNESS

1. 'S(DPE

1.1 .The purpose of this method ie to- prwxde a standard procedure for
ac:eleratmg the tendeacy of a coating tp yellow. .

_ 2. APPARATUS _ R o
2,1 Panel. A 3~ by 5-inch, opague, white glass.
2,2 Desiccator. An 8-iach, in diameter, desiccator.
3. EEA@NTS -

3.1 -Potassium .sul fate. ' Baturated solution with exess potassium sulfate salt.

4. PROCEDURE -

4.1 Preparation of panel.

4.1.1 Brush two normal coats of the coating material on a 3- by 5-inch opaque
white glass a@s prescribed in method 202}, or white porcelain enamel papel.
(This should give a dry film thickness of from 2 to 3 mils). Unless otherwise
specified, allow the first coat to dry for 48 hours, before applying the second
coat. Allow the second coat to dry 4B hours, or other specified time. ’ o

4.2 Performance of test.

4.2.1 Place the panel on edge in a rack or other suitable support in an
B-inch diameter desiccator, the lower portion of which has been filled with an
equeous solution of potassium sulfate. The solution shall be saturated and
contain an excess of the potassium sulfate salt at 49° +1° C (120.2° +1.8° F).
Cover the desiccator and place in the dark in an oven maintained at 43° +1* C.
At the end of three days remove the- panel, sllow to cool to room temperature.

4.3 Measure the yellowness index of the coating as described in method 6131,

5. MNOTES

5.1 HNone.

6. PRECISION

6.1 Ho data.

FED.- TEST METHOD STD. NO. 141C




Downloaded from http://www.everyspec.com

METHOD 6141.1
January 24, 1986

WASHABILITY

1. SCOPE

1.1 'n'i‘ln math nd r‘nl‘nrm‘l[.le he waschahility o

&8 2 ALE AGF A LA WP (- gty g8 the wasaabiiit J

l"'l

= h
- W

7
film of the dried paint to the cleanmg action of a wet aponge and cake grit
soap. Measurements of reflectance and’ ‘gloss of the paint film prior to and
after waahmg provide an indication of the completeness of soil removal and of
“the change in gloss brought about by cleaniog.

A TAE W e
@ pPa L

2. APPARATUS

2.1 The apparatus (see 5.1) shall consist of an electric or air-operated
motor mounted on a flat metal plate, and mechanism through which the motor
imparts a reciprocating wotion to a sponge held in a metal box, which moves the
sponge lengthwise across a test panel clamped to the plate.

2.2 SEong'e- The sponge shall conform to L-5-626, type II, porosity B, and
measure 95 by 73 by 38 mm.

2.3 S)onge holder. The helder shall weigh 454 g.

3. REAGENTS
3.1 None.
4. PROCEDURE

4.1 Preparation of test film.

4.1.1. Draw dowo a Film of the paint on & 152 by 432 by 6 mm plate glass
panel swhich has a plane groupnd surface, and which has been cleaned as specified
in method 2021. The drawdown chall be 90 mm or more in width and shall be made
parallel to the long dimension of the panel with an even motion. Age the panel
in a ventilated room for 96 +4 houre at a temperature of 23° +1° € and a
relative humidity of 50 +5 percent. place in an oven for 24 hours at 60° +2° C,
and cool to room temperature.

4.2 BSoiling medium (see 5.2).

4.2.1 ‘The soiling medium shall consist of either of the following:

4.2.1.1 Carbon black (see 5.3) =~ : 8 grams
Mineral oil, USP, heavy ’ 60 grams R
Miperal spirits, odorlesas 32 grams =

(TT-T-291, type III):
100 grams
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Mix and disperse components to a Hagmen fineness-of 7 (13/4_ w) or finer, Bl:ld ‘
teat in accordance with ASTM D 1210. .

4.2.1.2 Raw umber ' 35 grame

W¥hite petroltatum (U.5.P, Petroleum album) 6 pgrams
Mineral spirits, odorless (TT-T-295) 40 milliliters
h .

4.3 Application of soil. :

4.3,1 Soil the panel by drawing down a 0.076 mm (0.003 inch) £ilm, %0 mm
wide, of thoroughly mixed soiling medium across the middle portion of the paint
film. Allow to air-dry for one-half hour, and then bake the soiled panel for
1/2 hour at 105° 42° C in a well-ventilated oyen, remove, cool to room

temperature, and carefully brush off the excess pipuent.

4.4 Performance of test.

4.4.1 Measure the specular gloss (AS™ D 523) and daylight directional
reflectance (ASTM E 97) on the unsoiled portions of the film. Record the
average of two readings for each property.

4.4.2 Clamp the panel on the washsbility apparatus so that the soiled ‘portion
of the panel is approximately in the center of the cleaning stroke. Soak the
ppounge in distilled water at room temperature uatil thoroughly wet, remove from
water, and squeeze repeatedly with one hand until no water drips from the
sponge, and then pour 50 ml of distilled water, measured in a graduate,
uni formly over the sponge. Rub cake grit soap, conforming to P-5-571, type A
(see 5.4), 25 times back and forth {(i.e., 25 times in each direction) across the
aponge using moderate pressure. Be aure to completely cover the entire gide of
the sponge with each stroke of the grit soap. Do bt squeeze out any water.
Ingsert the sponge in the holder immediately and start the motor. The sponge
shall travel at a rate of 37 +2 cycles (74 +4 separate strokes) per minute.
After 25 cycles (50 separate strokes), remove the aponge, cleau in running
water, ‘squeege out, and rewet with 50 ml of distilled water, rub with cake grit
soap as before, and run another 10 cycles (20 separate strokes). This makes a
total of 35 cycles or 70 separate strokes. If additional cycles should be
required to remove the soils, the product specification should so state. Rewmove
the test panel from the apparatus, rigse with running water and clean eponge,
and allow to dry at room temperature. When thoroughly dry, determine its
daylight directional reflectance at 60 degrees specular gless over the
previously soiled area.

4.4.3 Express the results as percentages, or units difference in the case of

glass if so specified, of the respective average values obtaioed just be fore
washing. ) -
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5. NOTES -

5.1 The Gardper Washability Machine Model M-1054 and accessories, available
from the Gardner Laboratories, Inc., Bethesda. MD 20014, has been found
satis factory for this purpose. -

5.2 A prepared staining medium, manufactured by the Leneta Go., P.0. Box 376,
Ho-Ho-Kus, New Jersey 07423, has been found satisfactory. -

5.3 FfiﬁLEf U Beads from DeGussa, Inc., 2 Pevasylvania Plazs, New York, NY
10001, have been found satisfactory. T

5.4 Cake Bon Ami and Day and Frick's Spar Polish have been found switable for
this purpose.

6. PRECISION

6.1 No data.
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SCRUB RESISTANCE

1. SCOPE

1.1 This method determines the scrub resistante of a paint applied to a
primed -panel by subjecting the paiat system to the abrasive action of a bristle
brush wetted with soap solution. ) .

"2. APPARATUS . -

2.1. The apparatus shall consist essentially of an electric motor mounted on a
flat metal plate and & wmechanism through which the motor will impart a recip-
rocating motion to a -brush lengthwise across a test panel clamped to the plate.
A patisfactory arrvangement is described in method 6141, except that a brush and
a brush holder are subgtituted for the sponge and sponge—box.

2,2 Brush. The block of the brush shall be alumipum, 3-1/2 inches long,
1-1/2 ioches wide, and 1/2 inch thick. The brush stock shall be stiff, black,
butt—cut Chinese hog bristle. There shall be 60 holes in the block, 5/32 inch
in diamgter, poiidly filled with bristie. The bristies shall axtend 3/4 of an
inch beyond the block. If necessary, the bristle ends shall be ‘dressed down
with sandpaper, or burned on a-hotplate, so that the gbrading surface of the
brush will be as nearly plane as possible. The total weight of the brush and
brugh holder shall be 16 +1/2 ounce; sheet lead may be fastened to the top of
the brush holder to attain this weight.

3. REAGENTS

3.1 Hone required.

4. PROCEDURE -

4.1 Preparation of panels a.nd accelerated aging of film.

4.1.1 Prepare.two specimens for testing by using 6~ by 17- by l/4-ioch plate
glass panels with a plane ground surface which has been cleaned as specified in
method 2021. Using the shite enamel undercoat formulated as shown in table I,
apply the undercoat with a 7-wil clearance film caster to obtain a dry film of
2.2 +0.3 mil, and a width of 5-1/4 inches. The drawdown shall be made parallel
to the long dimension of the panel. If a tinted undercoat is required Inr
contrast, tint the undercoat by adding 40 g of regular raw sienna color-in-oil
and 60 g of dark chrome green color-in-oil per gallon of white undercoat. Allow ,
the undercoat to dry in a horizontal position for not less than 24 hours prior
to the application of the test sample. Apply the test sammple with a 10-mil
clearance caster to obtain a dry film of 1.8 #0.3 mil, and & width of 5-1/2
inches over the undercoat. Allow the test aamplea to dry in a ventilated room
96 +4 hours in a horizontal position at 73.5° +2° F and a relative humidity of
50 +4 percent or as otherwise apecified.
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ve *a

1 undercoat.

TADLE White ename
Weight
Ingredient per 100
. gallons
Pounds
Titanium-calcium pigment (30 percent TiOp) (RCHI). 470°
- Titanium dioxide, rutile {(TiPure R-6i0). 120 -
China clay (ASP-400) 150
Celite (281) : . 50
Aluminum stearate (Metagsap) 2
Alkyd resin sol'p (60 percent sclids) conforming te 386
TT-R-266, type I, class B),
Mineral spirits, conforming to TT-T~291, grade 1. 156
Cobalt naphthenate drier (6 percent). 1.6
Lead naphthenate drier (24 percent). 5.0
Antiskinning agent As required,
Fineness of grind (mipimum). 5

4,2 Performance of tegt.

4,2.1 Immerse the brush bristles in water at 25° to 30° C (77° to 86° F) for
30 minutes to a depth of one~half inch. Ghake the brush vigorously several
timas to remove "“free" water and then sosk an additional 5 miputes in a 0.5
percent Ivory flake soap solution made with distilled water. Mount the test
panel firmly on the washability apparatus; place the soap-gaturated brush on the
paint film and start the wmotor. The brush shall travel at a rate of 37 +2
cycles (74 separate strokes +4 strokes) per minutes.

4.2.2 During the test permit additional soap solution to drop or rum into the
path of the brush at a rate of about 12 drops per minute, or just sufficient to
keep the panel wet, Remave the panel at the end of pumber of eycles required in
the product specification; wash immediately in water at moderate temperature,
and inspect the filw within the middle 6 ‘inches of brush travel by both reflected
and transmitted light for definite bresks, wear, or detachment of the Eilm down
to the undercoat. A few small pin-point size areas shall be disregarded.

4.2.3 If the first panel passes this test, the material shall be reported as
satisfactory as regards scrub resistance, and the second panel peed not be
teated. If, however, the firat panel fails the teat, a second one ghall be run
and if it passes the test, the material shall be reported as satisfactBry. 1If
neither panel passes the test, it shall be reported ag unsatisfactory as regards
scrub resistance,
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5.1 None.
6. PBECISION

6.1 Ko data.
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ABRASTON RESISTANCE (TABER ABRASER)
1. SCOPR

1.1 This method covers a procedure for deterwining the abrasion resistance of
films of organic coating materials in terms of “wear index" or '"wear cycles"
using the Taber Abraser (see 5.1). -

1.2 Definitions.

1.2.1 Wear index. The wear index (rate of wear) is the loss in weight in
milligrams per 1,000 cycles of abrasion under a specific set of test conditions.

1.2.2 Wear cycles. Wear cycles (amount of wear) is the number of cycles of
abrasion required to wear a film of a specified thickness through to the test
plate under a specific set of test conditiona.

2. APPARATUS
2.1 The apparatus shall consist of a Taber Abraser and accessories as follows:

2.1.1 Abraser. The abraser shall be so constructed that vheels of several
degrees of abrasiveness wmay be readily used. loads of 250, 500, and 1,000 grams
on each sheel shall be obtained by the use of changeable weights and couoter
weights.

2.1.2 Abraser turntable. 'Ihe turntable of the abraser shall rotate
gubstantially in a plane with a deviation at a digtance of 1/16 inch from its

mavinhary af nnt oraatrav Fhan &0 NDN7 1ank
PETIpRory €1 DOC gisatdéy ian ~Tv.uva 1L0Gh.

2,1.3 Abrasive s¢hesls. Resilient calibrase wheels MNo. CS~10 or MNo. CS5-17, as
required, shall be used. Because of the slow hardening of the rubber bonding
material in this type of vheel, the sheel shall ngot be used after the date
marked on it or one year after its purchase, if wheel is not dated.

2.1.4 Refacing wmedium. 'The medium used in re facing the abrasion wheel shall
be an S~ll abrasive disc.

2,1.5 vVacuum pick—up assembly. The agsembly shall consist of a vacuum upit,
a variable trapsformer suction regulator, & nozzle with bracket attachment and a
counecting hose wicth adapter.

2.1.6 Specimen plates. Unless otherwise specified, the test platea shall be
4= by 4-inch steel plates cut from 20 gage auto body steel. The plates shall
have all corners rounded and a one-quarter inch center hole. - Tney shall be
uni form and level, and have a dull finish to insure good adhesion of the coating
to the metal.
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2.2 Maintenance.

A

2,2.1 The abraser shall be lubricated, kept free of dust and dirt, essembled
for test, operated and stored, and the abrasive wheels shall be faced and kept
round in accordance with the directions given in the Inatruction Magual
furnished with the instrument. ,

3. REAGENTS . . S
3.1 HNone required.
4. PROCEDURE

4.1 Conditions of test. Details, as to the following cond:.t:xone of test
shall be as specitied in the product épeci Fication.

4.1.1 'I‘ype of test plate other than steel (wood, masonlte, etc.) to which
test film is to be applied. .

4.1.,2 Method of application of test film (spraymg, dipping or film
applicator).

4.1.3 Thickuess of coating to be tested wien wear cycles are speciﬁed.

4.1.4 Method of drying test film (air dry or bake) and pumber of days filw is
to be aged before testing.

4,1.5 Kind of calibrase wheels to be used (CS-17 or CS5-10).
4.1.6 Pressure of each sheel against test film (250, 500, or 1,000 grams).
4,1.7 Number of wear cycles to be employed (200, 500, 1,000, etc.).

.

4.2 Per formance of tesl:.

4.2.1 Apply the material to be tested to 3 or 5 clean, dry test platea in
such a manper that uoiform films of the required thickness are obtained; dry and
age the test films (see 4.1.4). Weigh the test specimens to the nearest 0.1
milligram and record their respective weights, if the wear index is to be
veported. If the results are to be reporl:ed in wear cycles, meagure (ASTM D
1186 or D 1005) the thickness of each test film along the path the abrasion will
be made in at least 10 places. Record the average thickness of each test film.
Unless ‘otherwise specified, condition the test film to 23° +1.1* C (73.4° #2° F)
and 50 4 percent relative humidity. Mount the abrasive vheels (see 4. X 5) and
ndjusl: the loading to the specified wheel pressure (see 4.1.6). Faal:en the test
apecimen on the turntable. lower the abrading lleads carefully until the wheels
rest aquarvely on the test film. Place the vacuum pickup nozzle in position and
adjust it to a distance of 1/32-inch gbove the test film. Set the counter to
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'zero'. Set the.suction regulator (variac) to approximately 50 points on the
dial. The getting may be increased to 90 if more effective vemoval of the
abradings appear necessary. Start the vacuum pickup and then the motor of the
gbraser. Contioue the gbrasion until the apeci.fied number of wear cycles have
been registered oo the counter or the film has worn through to the test plate
(see 4.1.1). Record the number of wear cycles regiatered. .If the index of wear
is required, remove any loose abradings remaining on the test specimen by light
brushing and reweigh the .test specimen. Repeat the operation on each_of the
reTnaining test specimens. Calculate and reporl: the average of the results
obtained by vhichever of the following ways is required in the product
specification.

4,3 -Calculation and reporting of results.

4.3.1 Wear index. Compute the wear index of each test specimen using the
following equation:

Wear index = {A — B) 1000
C
were: A = Weight of test specimen before abragion, milligrams.
"B = Weight of test specimen after abrasion, milligrams.
C = Number of cycles of abrasion recorded.

Report the aversge of the calculated indices as the wear index of the material.

4.3.2 Wear cycles. From the number of cycles recorded shen the test filw was
gbraded, through to the test plate, calculate the average- number of cycles of
abragsion and report this number as the wear cycles of the material.’

5. NOTES

5.1 The abraser and its accessories are manufactured by the Taber Ipstrument
Company, Nerth Tonawanda, N.Y.

6. PRECISION . ' .

6.1 MNo data.-
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'ABRAS TON RESISTANCE (JET ABRADER)

1. BCOPE ..

1.1 .This method.covers a procedure for measuring the abrasion resistance of
organic coating waterials in terms of the time required for a controlled jet of
fine abrasive particles to abrade through the coating to the substrate. The
method is also applicable to film or tape wheo these are bonded or taped to a
suitable rigid substrate.

2.. APPARATUS

2,1 Jet agbrader.

2.1.1 The jet abrader shall consiat of a sul.l:able, lighted enclosure havlng a
transparent top and a trangparent front door.,. in which are mounted a apecimen
support table and a jet nozzle assembly equipped with a means for accurately
setting nozzle angle and the nozzle-to—coating distance. The test ‘eénclosure
shall be equipped with 4 vacuum exhaust to remove apent abrasive and coating
debris. The abrasive powder shall be stored in a cylindrical chamber dtop a
vibrator. The abrasive storage chamber shall have a row of holes (0.022-igch in
dmmeter) in its bottom through which the abrasive will sift, under the impetus
of -vibration, iota, a lower ‘tubular compartment from which the particles are
swept toward the noazle by a stream of carbon dioxide gas under closely
controlled pressuré. A pressure—equalizing standpipe shall connect® the upper
and lower compartmeats of the storage chamber. Close cootrol of abrasive flow
shall be provided by controlling the voltage which controls the E.mpl.ltude of
vibration. Flexible, pressure l:ubmg shall iotercennect the various parts of
the system. A solenoid valve between the abrasive storage chamber and the
nozzle shall provide positive on—off control of the abrasive flow. A timer
shall permit reading to the pearest half-second. The vibrator, solenoid, and
timer -shail be operated from a single ocn—off switch.

2.1.2 A tube for collecting and weighing the quantity of abrasive leaving the
nozzle per unit time shall be provided. The tube shall be made of brass mth
‘threaded end collars, to hold a rubber diaphragm with a pichole for
accommoddting the uozzle tip at one end, and a diaphragm of filter paper at the
other end to trap the abrasive while permitting escape of ges.

2.2 Abrasive. The abraswe shall be an aluminoum oxide powder having an
average .particle size of 27 microns and cootaining only s small proportion of

particles smaller than 10 microns or lnrger than 53 microns (270 mesh) 1/ The
abrasive shall not be reused.

.2.3 Reference panel. A reference panel for calibration purposes shall be
prepared by bonding a umfurm film of known thickness to a metal substrate,

1/ Equivalent to 5.S. White, Airbrasive Cutting Powder No. 1.
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using a neglxgxbly thin layer of a suitable adhesive [e.,g., a 5 percent solution
of polyvinyl butyral resin in ethyl alcohol (95 percent}]. The rveference panel
may be standardized in terms of a specified standard panel when available and
indicated in the applicable specification.

3, REAGENTS
3.1 None required.
-4, PROCEDURE - .o

4.1 Calibration of apparatus.

4.1.1 Standard operating conditions. The standard operating conditions shall
be as follows, unless otherwise specified for coatings of unusually low or
extremely high abrasion resigtance:

Nozzle—to-coating distance 0.40 inch

Abrading angle 90 degrees

Gas pressure 50 p.s.i.

Abregaive flow ' . S grams/wminute {approx)
Temperature 23° #1.1° ¢ (73.5° +2° F)
Relative humidity 50 :ll percent

Control of temperature and humidity, shile desirasble for maximum accuracy and
precision, may be waived under ordinary room conditions when maximum accuracy .is

not needad.

4,2 Adiugtment of sbrasive floy.

4.2.1 For initial adjustment of abrasive flow in the absence of a standard
re ference panel, the amplitude of vibration as controlled by the voltage to the
vibrator shall be adjusted to. yield an abrasive flaw of approximately 5 grems
per minute as measured by collectmg and weighing the powder in the tube
described in 2.1.2. Before measuring abrasive flow, the apparatus should be
turned on for 30 seconds to ensure clear lines and equilibrium conditions.

4.2.2 When a previcusly calibrated reference or standard panel is availeble,
the apparatus may be quickly calibrated by adjusting the voltage to the vibrator
to yield the specified abrasion time on the reference panel.

4.3 Performance of test.

4.3.1 Place {or clamp) the test panel on the specimen support table. Adjust
the ges pressure, nozzle-to-coating distance, and the abrasing angle for the
standard operating conditions specified in 4.1, unless othermae indichted.

(The apperatus shall have been prev:.ously calibrated against the reference panel
or welghing tube, as indicated in 4.2.1). Start the vacuum eshaust. Turn on

FED. TEST METHOD STD. NO., 141C
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the- optaral:l.ng switch which" sunull:aneousl.y starts the vlbrator apens t‘.he :
soleénoid valve; ‘and etarts the l:1mer. Contmue the test until the firat show of

METHOD 6193
January’?._ﬁ, 1986 |

bare substrate-signals the end- point, as: evidenced by’ an abrupt change:in color
gloss of pichole-sized abrasion pit. Record the time required to ebrade through

the coating to the subgtrate.

.
a

4.3.2 Make five replicate tests per panel, except that if the fu‘st Chree
tests agree very closely, no further replicates are pecegsary. :

intervals as necessary or desirable to assure teliable results.

4.3.4 Measut‘e the thickness of the coatmg by a suu:able @eans.

4.4 E.epm:tu\g -0 f tesulta.

%4.4.1 Report the average abrasion time, the number of replicates, the

4.3.3 Make periodic calibration checks against the reference panel -at

thickness of the coating, and ‘the average abrasion time per unit I:hxckness
obtained on the test specimen. Report also the thickness, abrasion rime; and
abrasmn time per unit thickness for the reference panel employed.

5. NO'I‘ES
5.1 None-

6. E'RECITION ST L . ;

.

6.1 The reproducibility of measurements on a uniform reference panel with a
abrasion time of the order of 50 seconds should agree within +1~0 second.

Variations on the test ﬂbeclmeg

if greater than 3 percent,

1nd1cat1ve of’ non—umform thickness in the test specimen.

ar
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FIGURE |. Jet abrader.
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HUMIDITY TEST
1. SCOFE

1.1 This method covers a general procedure for exposing f11ms or systems of
films of organic coating materials to a mojsture—saturated atmosphiere at
controlled temperature nnd with cont:.nuoua condensation on the test filma.

1.2 Supplementary information. Definite imstructions relative to r.he'
following pertinent details shall be given in the product specification:

1.2.1 Stibstral:e.

1.2.1.1 Nature of substrate.
"1.2.1.2 Size of substrate.

1.2.2 Method of coating application.

1.2.3 MNumber of coats to apply.

1.2.4 Manner of drying.

1.2.4.1 Time of aging before testing.
1.2,5 Duration of exposure -

1.2.6 Temperature of exposure.

1.2.7 Relative humidity of exposure.

1.2.8 Is air in cabinet to be changed.
1.2.8.1 Rate of air exchange.

1.2.9 When are expoaed paints to be inspected.

1.2.9.1 How are exposed paints to be inspet:ted.‘

1.2.10 List characteristics.

2. RMNE

2.1 HNone required. - ' o T

3. . APPARATUS

e
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3.1 Hum1dity cabinet.l/ The humidity cabinet shall be of suitable s1ze,
CUDHCTUCCIUH EDG UEBLgﬂ. to ﬁﬁtiﬁly Cﬂe (-Unﬂl(l-ul'lﬁ U-l- III.E test UEBCIIDBG nerexn.
It shall be equipped with rods or notched Bupports for properly suspending the
test epecimens. The cabinet shall be properly vented and so designed that the
drops of water, which accumulate on its ceiling or cover will not fall on the

test specimens, and no condensate shall drip from one test specimen onto another.

3.2 Temperature indicating or recording devices. Suitable partial immersion
thermometers, temperature indicating or continucus recording devices with.

_subdivisions of 0.5° C (0.9° F) and a scale error of not more than 0.5° C

(0.9° F) ghall be used for measuring the temperature within the cabinet.

3.3 Heating elements. Two thermostatically controlled heating elements of
sufficient capaclty to satisfactorily heat the water used to humidify the air
within the cabinet. One of the elements shall serve as an intermittent heater,
the other as an auxiliary heater. The intermittent heater shall be controlled
by a thermostat located near the test panels, and the auxiliary heater by a
thermostat located in the water tank.

3.4 Water supply. Only distilled water shall be used in the cabinet. 1t
shall be kept in a suitable tark preferably located at one end or in one corner
on the floor* of the cabinet. The water shall be kept at a constant level in the
tark by means of a suitable float-actuated device. If a constant source of
dietilled water is not available, a plass water storage bottle placed above the
water tardt in the cabinet, with a glass sypnon tube and hydrostatic leveling
tube, may be used.

3.5 Air supply. The air supply shall be capable of delivering sufficient air
to maintain a constant flow of air throupgh the cabinet wvhen and as gpecified
(gee 1.2.8). The air shall be free from ipduastrial fumes such as sulfur
dianvide. Anu nil or Farei gn o.;:,rnnlan from I'ha_.:nt compreggor shall bhe removed

AL A wD § Nan Ve aAVRUa = =S8 L CEHED

by passing Lhe air through a tower lightly packed with nsbestos or glass wool,
be fore admitting it to the cabinet. .

3.6 Air metering device. ., A suitable air wetering device for indicating or
continuously recording the air flow.

3.7 Maintenance of equipwment.

3.7.1 Care of air supﬁly. The tower packed with asbestos ot glaae wool for

removmg 011- ana Lorelgn matcer xrom the 811:' suppxy Snall. ne replaceu or cleaned
vhenever necessary.

3.7.2 Care of humidity capinet. The cabinet shall be cleaned and the
distilled water replaced at least once every 60 days to remove any contamination
which may be iloutroduced from the test specimens. -

1/ A cebipet as that described in appendix to ASTM D 17&8‘or. preferably,
appendix to ASTM D 2247 and modified to the condition of test, is suggested.

‘ED. TEST METIOD $TD. NO. 141C
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3 - . [P n Fomt amaslonoa Al 1
dtion of test spetcimens. inie Ll:ﬂl--bpt:l.].uu:uu ohdLa

specified in the product specification (see 1.2.1 through 1.2.4). The back and
edges of each test panel shall be given a protective coating of varnish, enamel
or melted wax, whichever is apphcable.

=
-
or

P

- !

4.1 ﬂsxng glass or plastic hooks or waxed strxng suspend the test specimens
vertically in the cabxnec. Arrvange_ the test specimens so that they.will be
equally spaced from each other and none will be close to and 1mmed1ate1y over
the water tank. \uenerauy. CODGEDB&CIDD Hill. not be noted on the SPECIIDBDS
unless thay are well above the tank.) When necessary, suspend blank stainless
steel panels of the same size and shape from all unoccupied notches or rods so
that the cabinet will always be filled with panels at equal distance from each
other during the exposure. Adjust the thermostat of the intermittent heater to -
49° +#1° € (120 #1.8° F) or other temperature (see 1.2.6) specified for the
exposure. Set the thermostatic control of the auxiliary heater Lo break contact
a few degrees above the setting of the intermittent thermostat. Adjust the
water to the proper level in the tark and start the air bubbling through the
water at a rate previously determined to be sufficient to maintain a relative
humidity of 93 to 100 or other specified percentage (see 1.2.5 through
1.2.8.1). During the exposure cbserve and record the cabipet temperatures and
rate of air flow at least once during each 24-hour period. Also make periodic
observations to determine whether condensation is occurring on the test
specimens, since it is of prime importance that condensation be contimuous
throughout the exposure. At the end of the exposure period (see 1.2.5) ¢ xamine
the test._coatings immediately or after the atipulated recovery period shichever
is specified (see 1.2.9) and determine whether the test coatings have met the
requirements of the product specification (see 1.2.10).

5. NOTES.
5.1 "None.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 141C °




Downloaded from http://www.everyspec.com

METHOD 6221
January 24, 1986

PLEXIBILITY
1. SCOPE

1.1 This method covers a general procedure" for deteraining the flexibility
(elasticity) of single films or systems of films of organic coating materials.

2. RBEAGENTS

2.1 None required.
3. APPARATUS

3.1 Test panéls. The test panels shall be steel (method 2011), tinplate
(method 2012), aluminum alloy (method 2013) or other material as specified.

3.2 Mandrels. A series of smooth, straight steel rods, rangiag from 1/8- to
l-inoch in diameter and held firmly by suitable supports.

3.3 Supplementary information. Definite instructions relative to the
following pertinent details shall be given in the product specification.

3.3.1 Hature of substrate (see 3.1).

3.3.1.1 Size of substrate.

3.3.1.2 Preparation of substrate.

3.3.2 Method of coatiug application.

3.3.3 Thickness of coating applied.

3.3.4 Mumber of coats. ‘ |

3.3.5 Manner of drying coalti.ug-

3.3.6 Temperature of c.ondit‘ions when air dried.
3.3.7 Humidity of conditions vhen air driad.
3.3.8 Time of 'dl..'ying .

3.3.9 Temperature of conditions bdkced.

3.3.10 Time of baking. T

4. PROCEDURE

FED. TEST METHOD STD. NO. 131C
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4.1 Apply n film of the coating material, at the required thickness to the
test panel or coating-system by drawing down with" a filw applicator (method 2161
or method 2162) or by epraying (method 2131), and dry it in accordance with the
instructions given in the product specification (see 3.3.5). Unless otherwise
speci fied, condition the dried coating at 23° +1.1° C (73.4° #2° F) and &
relative humidity of 50 +4 percent for at least oné-half hour. While at this
tamperature, place the test panel, with the coated side uppermost on a mandrel
of the specified diameter, at a point equally distant from the top and bottom
edges of the panel, and bend the panel double in approximately 1 second._
Examine the film at the bend under a magnification of 7 diameters, using
diffused light having a color temperature of 6,500° K and an intensity of about
165 foot-candles. (For those not equipped with a standard illuminant, viewing
the test coating at a north window illuminated by a fairly light overcast sky
will approximate these conditions.) Cracks occurring at either end and
extending no more than one-quarter ioch shall be disregarded.

5. NOTES
5.1 HNone.
6. FPRECISION

6.1 No data.

FED. TEST METHOD STD. NO., 1l41C
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L. SCOFE

1.1 This method is designed to provide a measure of u:frared reflectance.
The effective infrared reflectance of a specimen for a specified waveleogth
interval and for specified geometric conditions is dependent upon the gpectral-
composition of the incident energy, the spectral sensitrivity of the receiver,
and the spectral reflectance of the specimen. This method shall be the basic
method for the megsurement of infrared reflectance and in case of dispute, the
results obtained under this-method shall govern.

2.  APPARATUS

2.1 The apparatus shall consist of a spectrophotometer by means of which the
spectral characteristics of the test specimen may be determined within the
applicable limits of the infrared spectrum. Such apparatus shall be of the
photoelectric type, and shall be suitable for determingtions throughout the
applicable wavelength interval. The apparatus shall be designed to minimize the
effect of stray energy. This may be done by the introduction of stray-energy
filters or the use of double dispersion prisms (see 5.1). The direction of
irradigtion shall be nearly perpeadicular to the irradiated face of the test-
specimen and viewing shall be hemispherical or the converse. The slit widtasg of
the monochromator shall be sufficiently narrow throughout the applicable
infrared spectrum to insure that the spectrsl characteristics of the specimen
are not appreciably altered shen narrower slit widthe are used.

2.2 Standard.

2. 1 1 Thoa atandawd athnll ha nmalrad Awe Amanand Mall awe nesaanad Ralil, neanasead
-t L L A% OLGUVAGLY DIIaAlL VG DUIVOLLGCW WL prCoaocwu & WL oo owu uﬂﬂV“ PiE-parLcu
according to Recommended Practice .for Preparation of Reference White Reflectance

Standards, ASTM E _22;. S . ' ' .
3. REAGENTS -
3.1 Nope Bequired.
4. PROCEDURE

4,1 Irradiating and viewing.

4.1.1 If glossy samples are to be measured, the specular component:s of
reflected energy shall be excluded wherever possthle. .

4.2 The area of the test specimen viewed shall be sufficiently large to. be
representative of the test apecimen, textured specimens in particular.

4.3 Calibrationa.

FED, TEST METHOD B1D. NO. 141C
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3.1 Tha calibration of the photometer scale, shall be carefully checked at

&y
reasenable time intervals in 2 manper to insure accuracy over the entire range.
Glass filters way be used for this purpose.

4.3,2 The wavelength calibration shall be checked frequently to insure
accuracy. Spectrum lamps may be used for this purpose.

4.4 Perforwance of test. ,

__heh.1 Preparation of test gpecimen. -'Ihe test specimen shall be prepared as
indicated in the product specification. :

4.4.2 Determipnation of reflectance. Determine the spectral reflectance
relative to the reference standard at the wavelength given in tables I and II or
at sufficiently close intervals so that interpolation will permit accurate
determination of the spectral reflectance at these wavelengths.

4.5 Calculation of reflectance from spectrophotometric data.

4.5.) Tabulare spectral reflectance data for the speciwen for the 30
wavelengths listed in table I and the 10 wavelengths in table II.

4.5.2 Calculate the average of the 30 spectral rflectance values in table I
and the 10 values in table I1L.

TABLE I. Thirty wavelengths at which spectral reflectance values
are to be obtained in red and aear infrared.

Raye- Wave~-
No . lengths No. lengths

microm- microm-—

eter eter
1 0.6975 . 16 0.7742
2 « 7077 17 .7787
3 - 7144 18 +7831
4 « 7200 19 . 7878
5 «7253 20 .7925
rﬁ «7301 21 7973
7 «7347 22 8022
8 7392 23 .8071
9 . «7436 24 .B122
10 « 7479 25 .8171
11 «7522 26 8232
12 «7566 . 27 .~ .B292
13 » 7609 28 . . «8357
14 « 7653 29 . B434
i5 7697 30 8542

FED. TEST METHOD STD, NO. 141C
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4.6 Report.

4.6.1 Report the average infrared reflectance of the specimen for the wave-
length intervals specified in tables I and 1II1.

4.6.2 Lf required, report the spectral .reflectance of r.he test spec1mcn
either-as a plotted curve or as I:abulated' data.

4.6.3 Report the method of gpecimen preparation, if any.

4.6.4 BReport the reference gtandard and spectrophatometer used for the
measurements. .

5. MNOTES

5.1 The General Electric (Hardy) recording spectrophotometer, the Beckman
Model DK-ZA spectrophotometer, and Cary Model 14 spectrophotometer may be used.
The specular component should be excluded. The Beckman DU spectrophotometer
does not use hemispherical viewing and, therefore, does not meet the geometric
requireménts of the method, but it may be used if no other instrument is
available

TABLE II. Ten wavelengths at which spectral reflectance values
are to be obtained in the infrared.

Have - Have—
Ho. lengths No. lengths
microm- ’ - ' wmicrom-
eter eter
1 0.929 6 0.998
2 945 7 1.012
3 .959 -8 1.030
4 «972 9 1.053
5 <985 10 - 1.099
6. TPRECISION
6.1 DNo data

FED. TEST METHOD STD. WD. 141C
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INFRARED REFLECTANCE FROM REFLECTOMETER —

1. SOOFE°

1.1 The reflectometer teat method is designed to provide a simple photo-

electric means for evaluating the infrared reflectance of a specimen by
comparison with a spec:rophot:ometrically" calibrated standard.

1.2 This method is supplementary to the spectrophotometric method~6241. When
results obtaiped by those two methods disagree, the vesults from the spectro-
pootometric method will govern.

2. APPARATUS

[, T, 211 meamard Am .- me fraw 2
AR &

2.1 The apparstus shall provide a mesns Og oo (43 §
of indicating the radiation reflected by the test spe.c:.men- 'lhe specl:ral
jrradiation from the source and the spectral pensitivity of the receiver shall
be appropriate to cover the spectral band in shich the measurements are made.

G h O e

'2.1.1 The geometry of irradiating and viewing measured from the perpendicular
to the irradiated face of the test specimen shall be as follows:

-

irradiating - Viewing
oo Hewispherical
Hemispherical ) - Qo

The area irradiated shall be sufficiently large to be representative of the test
specimen. Other geometries of irradiating and viewing may be employed provided
the results obtained are compareble to the results obtained by specified
geometries. Any reflectometer which yields results comparable to those obtained
from the spectrophotometric wethod may be used.

2.1.2 Beflectometer for the spectral region covered by the 30 wavelenpths
listed in table I, method 6241. Although it does not have the preferred

geometyy , & Hunter Multipurpose Reflectometer using a Wratten B8 or 89B filter
and photovoltaic-type photocell with standards described in 2.2 may be uaed.
Another photometer employing an S—1 phototube has been found to be satisfactory
when employed with a suitable source and filter combipation. The source sheall
consist of a tuongsten lamp operating at & color tempersture between 2,800° and
2,950° Kelvin. An interference-type filter having a peak transwission at 0.79
micrometer in cowbination with a Wratten 89B filter ias placed in fron® of the
phototube which provides hemispherical irradiation and perpendicular viewing.

FED. TEST METHOD STD. NO. 141C
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2.1.3 Reflaoctometer for the spectral region covered by the 10 wavelengths
listed in table II of method 6241. 'The photometer described in 2.1.2, employing
the 5-1 phototube and tungsten light source together with a guitable filter is
satisfactory. A glass filter having the following transmission characteristics
has been found to be adequate: 3 +1 percent at 0.9 micrometer, 29 *3 percent at
1.0 micrometer. A Corning glass filter Wo. 2540 can be obtained to meet these
requirenents. P :

2,2 Standards. .-

2.2.1 Btandards shall be prepared by painting or otherwiee finishing metal or
wood panels in order to obtain a suitable range of infrared reflectance values.
The gloss and texture properties of the standards shall be nearly the same as
those of the tegt specimens. The standards shall be calibrated according to
method 6241. The gtandards shall be replaced vhen they schow signs of
deterioration.

3. REAGENTS

3.1 None required.
4. PROCEDURE

4.1 Calibrations.

4.1.1 The photometer scale shall be carefully calibrated for linearity over
the range of reflectances to be measured.

4,1.2 The standards shell be recalibrated at reasonable time intervals.

4.2 Performance of test..

4.2.1 Preparation of test epecimen. The teat apecimen shall be prepared as
described in the product specification.

4.2.2 Determination of reflectance. The instrument readings for the test
specimen shall be compared with those of the standards and the reflectance value
of the test specimen determined. Liunear interpolation is permissible if the
instrument response {8 linear or if the scale interval between reflectance
standards is small. Upper and lower limit standards may-be used for a go no-go
type of measurement.

4.3 Remrt; The report shall include the following:

4.3.1 The veflectance values of the specimen for the two wavelength fagions
and their acceptability as required by the governing specification.

FED. TEST METHOD STD, NO. 141cC
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4.3.2 The instruments and standards used shall be designated or deseribed.

4.3.3 Any unusual condition of the test gpecimen or situation under shich the
teat was conducted. Any deviations from the specifications shall be reported.

5. NOTES . '

. . ‘ .
5.1 Other instruments meeting the prescribed irradiating and viewing geometry
of the method are: (1) the Hunter Associates Laboratory Color Difference Meter
D25P, and (2) the Zeiss Elrepho Photoelectric Raflectance Photometer. ‘These
instruments have to be modified to provide detector and filter for measurements
according to the method. )

5.2 Measurements made in the spectral region covered by 2.1.2 are aseful vhen
data applicable to infrared photography are required: Measurements covered in
2.1.3 are intended to be relatable to infrared image tubes.

6. . PRECISION

6.1 No data.
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OF RETROFLECTIVE BEADS

1. SCOPE

1.1 This method determines the instrumental photometric performance of retro-
reflective beads by measuring the lumindnce factor of a panel prepared by
dropping the beads (glass spheres) onto'a standard white binder.

2.1 Retroreflective bead. A spherical bead made of glass which by refraction
or reflection produces the phenomenon of retroreflection.

2.2 Geometric teruis. Definicioné are covered in section 2.2 of Fed. Test
Method Std. 370.

3. APPARATUS

3.1 Fhotometric assem‘bl}.‘ A -photoreceptor, light projector source,
goniometer sample holder, and a 50-ft. photometric range in accordance with the
requirements of section 5 of Fed. Test Method Std. 370 shall be used.

3.2 Motor driven blade film applicator. Tue applicator shall conform to the
description of method D in AST™M D 8213.

3.3 Bead dropping device.l/ The bead dropping device (figure 1) shall have
a series of "V" ghaped hoppers tied together mechanically to permit simultaneous
opening when triggered. The bead-retaining mechanism shall be attached to the
top of & box having inside dimensions of 140 by 380 by 610 mm high. To dispense
the beads uniformly, an internal screen shall be provided approximately 25 mm
below the bead-retainiog wechanism. The base of the structure shall be open so
that the paint film can be inserted. Mechanical means shall be provided to lower
the structure onto the test plate and to tilt the structure so that. the base may
be cleaned. : -

4, STANDARD

4.1 -Standard white binder. The standard white binder shall be prepared with
the following ingredients: : . :

4.1.1 Barium sulfate - certified laboratory grade.

4.1.2 Polyvinyl alcoh 012/,

o M

1/ Mechanical drawings of the bead dropper cao be obtained from GSA-FSS, Paints.
Branch (FREC-P} Washington, DC 20406.
2/ Gelvatol 20-30 of the Monsanto Compazoy has been found to be satisfactory.

FED. TEST METHOD STD. KO. 141C .
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lydrolysis, percent - 8.7 to 85.5.

Viscosity, cps, 10 percent in methanol - &4 to 6%
Specific gravity, 25/25° ¢ - 1.23.

Pounds per gallon, average - 10.3.

% 4 percent in distilled water.

4-1- 3 Ethanol.

f.1.4 Digtilled water.

4,2 TFormula.

Polyvinyl alcohol, (1 percant solution in distilled water), 42.9
percent by weight.

Barium sulfate, percent by weight. 28.6

Ethanol, percent by weight. 28.5

4.2,1 Preparation. The polyvinyl alcohol shall be dissolved in distilled
water at a temperature of 50° +5° C by hand mixing or mechanical stirring. The
barium sul fate shall be added alowly to the polyvinyl alcohol aolution at a
temperature of 25° +2° C and thoroughly dispersed by hand mixing or mechanical
gtirring. The ethanol shall be added to the digpereion to release trapped air

bubbles.

4.3 Diffuse reflectance.

4.3.1 ply the standard white binder at a wet film thickness of 0.38 +0.01 mm
(0.015 in)3/ to a glass panel by weans of a mechanical film applicator. Allow
to cure for 24 hours at 25 +1° C (77 +2° F) end 50 *+5 percent relative humidity.

4.3.2 The astandard white biader ehall have a diffuse reflectance of 91.5 0.1
percent as mgasured by ASTM E 308,

5. PREPARATION OF TEST PANELS

5.1 Apply the standard vhite binder at a wet film thickness of 0.38 +0.01 mm
(0.015 in) to glass panels measuring 165 by 432 by 6.5 mm by means of a
mochanical film applicator. The type and amount of beads shall be specified in
the product gpecifications and shall be distributed uniforply in the closed v
shaped hoppers. The glase plate shall be inserted under the structure, and the
structure shall be lowered onto the plate. Exactly 15 seconds after the draw-

ain the we

FED. TEST METHOD §TD. NO. l41C
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down, the bead retaining device shall be mechanicallyh triggered, allowing the
beads to drop uniformly onto the binder. The panels ghall be cured to 24 hours
at standard conditions. (Note: Beaded panels are fragile and should be handled
with care). '

6. PROCEDURE

s

6.1 The luminance factor shall be determined in accordance with procedure I
of Fed. Test Method Std. 370 and with the following test requirementa:

Cbservation angle. 1.33°

Entrance angle. 75° and 88°
Pregentation angle. . 0°

Viewing angle. 73.67° and 86.67°
Test distance between sample and photoreceptor. . 50 fe.
Photoreceptor angular aperture. 10 mioutes of arc
Apgular aperture of the light projector. 10 minutes of arc

6.2 Goniometer calibration. The goniometer shall be calibrated at the 0°
entrance angle position in the vertical and horizontal planes of the test
sample. All measurements shall be made relative to this point and shall be
checked each time the goniometer base or light projector is moved. :

6.3 Photo measurements. The same instrument with the same apertures and
Fiold ~Ff viaw ochnll ha gwond ko masseras ha and Ba Mhnwen fama
R A= Y VLGW DIAlGALL UT Uﬂl;u LW M AaDuUL o I)UI-II I-\L ﬂ.l\-l l\tl II.ICI.':I.UI.C’ l.“-c
photoreceptor need pot be calibrated. ‘

‘7. CALCULATION
7.1 Calculate the mean value for the readi'ﬁ“gs on each panecl tested.

7.2 Celculate the luminance factor by weans of the following equation:

LF = (R1 - Rs) (p')2
32 A

Where: R; - Reading of the photoreceptor shile measuring the illuminance at

the observation position.

E; ~ Reading of the photoreceptor while measuring the normal illu-
minance at the face of the retroreflective sample.

Rs - Reading of the amount of stray light measured by replacing the
sample with a black surface of the same shape and area.

D' - Distance between the center of the photoreceptor entrance aperture
and the reference ceanter.

A - Surface area of the sample. -~

B - Entrance angle. ’

C - Viewing angle.

FED. TEST METHOD STD. NO. 141C...
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8. PRECISION ' -

8.1 Results obtained on the same panel and the s8ame instrument sh-ould be
repeatable to within 0.5 percent. ' ) -

FED. TEST METHOD STD. NO. 141C
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LACQUER LIFTING TEST

1. SCOPE

METHOD 6251
Jaouary 24, 1986

1.1 This method covers a general procedure fof determining the resistance to
tion of a dried film of organic cogting material when a coat of lacquer

de forma
is appl

ied to it.

1.2 Supplementary information. -Definite instructions relative to the

following pertinent details shall be given in the product specification.

l1.2.9

2. A

Nature of substrate (see 2.1).
Method of application.

Thickness of coating.

‘Manoer of drying applied coating.
Tiwe of drying applied coating.
.Method of its application.
Thickness of its application.
When to inspect.

tiow to inspect.

PPARATUS

2.1 The test panels shall be steel (method 2011), aluminum alloy (method
2013) or other material as specified.

3. REAGENTS

3.1

None required.

4. PROCEDURE

4.1 Apply film of the material to be tested, at the required thickness, to
the test panels by drawing down with & film applicator (wethod 2161 or method
2162), or by spraying (method 2131), or by brushing (method 2141) and dry in
accordance with the instructions given in the product gpecification. Afber the
stipulated drying period or periods, apply the test lacquer as specified.
Examine each test specimen either immediately or after drying for the period
specified for lifting, embrittlement, or other surface irregularitjes.

FED. TEST METHOD STD. NO. 141C
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5. NOTES
5.1 None.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD.
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METHID 6252.1
January 24, ‘1986

SELF-LIFTING TEST -

1. SCOPE
1.1 This method covers a general procedure for determining the ability of
ied films of organic coating materials to resist deformation upon application

B
o
=]

additional coat of the same material:

1.2 Supplementary information., Definité instructions relative to the
following pertinent details shall be given im the product specificaticn.

1.2.1 Nature of substrate (see 2.1).

1.2.2 Method of coating application.

1.2.3 Thickneass of coating applied.

1.2.4 Manner of drying coating.

1.2.5 Time of drying coating.

1.2.6 Mathod of applying subseﬁuen: coat or coats.
1.2.7 Thickoness of applying subsequent coat or coats.
1.2.8 When to inspeét.

1.2.9 How to inspect.

2. APPARATUS

2.1 The test panels shall be steet (method 2011), tin (wethod 2012}, glaas
(method 2021), concrete (method 2051), or other material, as spéci fied.

3.1 None required.
4. PROCEDURE

4.1 Apply films of the coating material, at the required thickopesa, to the
test panels by drawing down with a film applicator (method 2161 or method 2162)
by epraying (method 2131), or brushing (method 2141), or by dipping (ASTM D 823,
method B) and dry in accordance with the instructions given in the product
ppecification. After the films to be tested have been bsked or air-dried for
the specified time intervals, apply a second coet of the materisl as spefified.
Examine each test Film either immediately or after drying for the specified
period, for film irregularities such as blisters and pinholes, and for

smoothness and uniformity by viewing them by reflected light.

FED. TEST METHOD STD. NO. ‘1l41C.
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METHOD 626l1.1
January 24, 1986

FRIMER ABSORPTION AND TOPCOAT HOLDOUT

1. SQOPE
1.1 The general procedure given her€in provides a means of determining the
holdout characteristics of top coats or the absorption characteristics of

primers. By using a atandard primer the top coat can be evaluated and by uamg
a standard top coat a primer can be evaluated- -

2. APPARATUS

2.1 Panel. Gypsum board (sheet rock) meeting the requirements of 55-L-30.

2.2 Brush. Four-inch wall brush.

3.1 HNoge.
4. PROCEDURE

4.1 Panels. Use the panel described in method 2081 unless otherwise
apeci fied. )

4.2 Primer absorption.

4.,2.1 CGoat the panel with the primer under tegt with ome coat at 450 square
feet per gallon usiog a 4-inch wall brush. Allow to dry for 24 hours.

4.2.2 Coat the primed panel with a TT-E-508 type paint at approximately 500
square feet per gallon. Allow to dry 72 hours and visually check the surface

for uniformity of gloss.

4,3 Holdout properties.

4.,3.1 Coat the panel with oane coat 6f TT-5S-179 sealer at approximately 400
square feet per gallon using a &4-inch wall brush. Allow to dry 24 houre minimum.

4.3.2 Apply the material uunder test at approximately 500 square feeb per
gallon with a 4-inch wall brush. Allow to dry 72 hours. Examine vigually for
uniformity of gloss. -

5. NOTES

6.1 Mo data.
FED. TEST METHDD 3'_“3. NO. }41‘0 .
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5. NOTES
5.1 None.
o ™m
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METHOD 6271.2
January 24, 1986

MILDEd RES ISTANCE

1. SCOPE

2. APPARATUS

2.1 Autoclave. An autoclave capable of maintaining a steam pressure of 15
pounds per square inch at an eshaust temperature of 121° C, for sterilizing the
culture medium and glassware.

2,2 Sterile room. A dust-free room in ¢hich to imoculate the test
specimens. Sterilizing lamps, antiseptic spray, and air filtered under pressure
may be used to maintain aseptic conditions.

2.3 Iocubator. An incubator (cabinet or chamber) capable of maintaining &
temperature of 28° to 30° C and a relative humidity of 85 to 90 percent.

3. REAGENTS

3.1 Culture medium. The culture medium shall have the following composition:

Sodium nitrate (NaNO3j) 3
Dipotassium hydrogen phosphate (KzHPO ) 1
Magnesium sulfate heptahydrate (MgS0; «7H0) 0
Potassium chloride (KC1) 0
Sucrose 30.
Agar ’ - 15
Distilled water to make 1000

The pH shall be between 5.5 an
HC1 or NaOH. After mixing, th
autoclave for 15 minutes at 15 psi and 121° C.

ashous 1nwnd antfa shall ha

d 6.5. If otheruige, adjust to that r
e 11

R W e b""““‘“"" Sngii o8 B

3.2  Test organism. Unless otherwise specified the test organism (see 5.1)
shall be one of the following:

American : Quarter-
type .. mas ter
culture ' culture
collection " collegtdon.
: number . number
Aspergillua niger . 6275 QM 458
Aspergillus oryzae ' 10196 QM 1273
Auregbasidium pullulans 9348 QM 3090

FED. TEST METEOD 5TD. NO. 141G
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3.3 Maiotaining stock cultures. Cultures of fungi shall be maintained
separately on an appropriate culture medium such as potato-dextrose agar or that
specified in 3.1, and promptly renewed when there is evidence of contamination.
The stock cultures may be kept for not more than 4 months under refrigeration at
temperatures between 3 and 10° C. Subcultures juncubated at between 28° and 30° ¢
for 10 to 21 days shall be used in preparing the inoculum.

r

4. PROCEDURE

The test procedure must be conducted under sseptic conditions at ail times.
4.1 The following information shall be given in the product specification:
4.1.1 e test organism to be used.

4.1.2 Uhether or not the test specimens are to be leached with water before
inoculation.

4,1.3 The length of the ipcubation period.
4.1.4 Uhether the criterion for.acceptance will be (a) the total absence of

fungus grouth on the test specimen or (b) the permissible extent of fungus
grouth on the test specimen.

4.2 Preparation of test specimens. Unless otherwise specified, one mormal
brush coat of the coating material shall be applied to each side of a sheet of

NO. 30 Whatman filter paper or equal; the sheet shall be brushed uniformly in
all directiona to ensure a uniform impregnation of the paper. The firat side
shall be allowed to become tack free before the reverse side is coated. After
the coatiog Was dried for 48 hours, the sheet shall be cut into 32 mm squares.
Guide linee shall be marked with black waterproof iok on one side of each sguare
3 mm frow each edge.

4.3 Leaching of test speciméns. When leaching of the test specimens is
required {see 4.1.2), the following procedure will be followed: . submerge the
coated gheat of filter paper io a container of water of such size and shape that
all surfaces will have free access to the water. Supply a continuous flow of
distilled wdter at 27° to 30° C to the bottom of the container at a rate of five
changea per 24 hours. The ratio of the specimen to the water shall be not less
than 1 to 100. After 24 hours of submersion, remove the paper and allow it to
air dry. When dry, cut the paper into squares and mark them as specified in 4.2.

4.4 Preparation of culture vessels. Pour freshly prepared culture medium
into 10 c¢m Petri dighes, approximately 30 ml per dish, and.allow it to harden
undisturbed, taking care to avoid bubbles in the medium. --—-

FED. TEST METHOD STD. KRO. 141C .
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4,5 Preparation of inoculum. To a subculture of the specified rtest organisem
in a ripe fruiting condition, add 10 ml of sterile distilled water contzining
approximately Q.05 percent of a nontoxic wetting agent (such as dioctyl sodium
sulfosuccinate}. Force the spores into the suspension by shacing the subculture
to dislodge the spores, and dilute to 100 ml with aterile water. A fresh spore
suspension mugt be prepared each day. .

4.6 Ipoculation. Place the square gpecimen, with guidelines showiag, firmly
on the center of the solidified culture medium cootained in the Pe€ri dish.
With a sterile pipette or other suitable means, distribute 1.0 ml of inoceulum
over the surface of the specimen and surrounding culture medium. A winimum of
thtee squares from each test specimen shall be inoculated in separate Petri

dishes.

4.7 Incubation. The period of incubation shall be 7 days or other specified
period (see 4.1.3) at a temperature between 28° .and 30° C and between 85 and 90

percent relative humidicy.

4.8 Viability controls. Two Petri dishes containing'only solidified culture
medium as ﬁpéei fied for the test also shall be inoculated with the speci fied
test organism to determine the viability of the inoculum. At the end of the
incubation period, the controls should be well covered with growth of the test

organism. If this does not occur, the test shall be discarded and repeated.

4.9 BResults. Upon completion of the iacubatian period, the test speciwens
shall be examined microscopically (at least 18X magn1f1cat10n) to deterwmine if
the requirements ‘for fungus resistance specified in the product specification
(see 4.1.4) have been met. If the criterion for acceptance is the total sbsence
of fungus growth on the test specimen, evidence of any fungus growth within the
area bounded by the guide lipnes on the specimen square shall constitute failure
of the coating material. However, growth op the specimen up te but not crossing
the guide lines shall be disregarded.

4.10 Cootamination. " When concamxnatxng microorganiems (bacteria or fungi
other than the test organism) are present on any of the test specimen squares,
the test shall be repeated.

5. MNOTES

5.1 Test organisms can be purchased from the American’ Type GCulture
Collection, 12301 Parklawn Dr., Rockville, MD 20852, or from Culture Collection
Fungi (QM), Department of Botany, University of Massachugetts, Amherst, MA
a1003,

6. FREGISION

6.1 No data.

FED. TEST METHOD 5TD. NO.141C°
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ADHESION (WET) TAPE TEST

1. S8COPE
1.1 This method covers a procedure suitable for establishing acceptability of
intercoat and surface adhesion of an organic coating system immersed in water.

This procedure may be utilized as a production test
2. APPARATUS

2.1 Masking tape. The masking tape used shall be 1-inch wide strip of
flatback paper tape having an average adhesion of 60 oz/in width and shall be
code no. 250 (see 5.1) or equivalent. :

2.2 HRoller. A 4~1/Z-pound rubber covered roller, having a surface Durometer
hardnese value within the range of 70 to 80, shell be used. The roller shall be
approximately 3-1/2 inches in diameter and 1-3/4 inches in width.

3. REAGENTS

3.1 Distilled water.

4. PROCEDURE

4.1 Apply the coating system to the substrate and allow to dry as specified
in the product gpecification., Immerse the test specimen in distilled water. for
24 hours. Remove the test specimen from the water and wipe dry with a soft
cloth. Within 1 minute after removal from the water make two parallel
scratches, one inch apart, through the coating to the metal with a astylus.

. Immediately apply & l-inch wide strip of the masking tape with the adhesive side

down across the scratchea. Press the tape against the purface of the coating by
passing the roller across the tape eight times. Remove the tape with one quick
motion and examine for damage.to the intercoat or surface adhesion.

5. NOTES

5.1 Minnesota Miniog Co.

6. PRECISION

6.1 No datas.

FED. TEST METHOD STD. NO. 141C
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METHOD -6304.1
January 24, 1986

KNIFE TEST
1. SCOPE
1.1 This method should be limited to testing the brittleness and quality to
ribbon shen & film is cut with the knife. This method should oot be used as @
test for adhesion as other methods are morg’ accurate. ’

2. APPARATUS

2.1 A craftsman's knife with a curved blade such as ig illustrated in the
Storea Stock Catalog, Federal Supply Service, as item 5110~00-5956-8098.

3. REAGENTS
3.1 Hoaqe.

4. PROCEDURE

P S - wmrnl +a L
i La€ L& O O

Amaly pemd dow tha £21 o mabaied
u' o 5 waLcli ia
C

4.1 appily an Ty wié il coat ) 5
in the product specification. Test for brittleness, toughness and tendency to
ribbon by cutting a narrow ribbon of the coating from the test panel with the
standard koife while holding the blade at an angle of approximately 30 degrees
to the panel. Determine if the cut film conforms to the gpecified requirements.

5. WNOTES

5.1 None. B

6. PRECISION

6.1 No data.

- B
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SANDING CHABACTERISTICS
1. SCOPRB

1.1 This method should be used to determine the:quality of costing to be
sanded for aoy purpose.

s

2. APPARATUS

2.1 Panel preparation. The panels shall be cut from synthetic resin bondad
straight grain, 5-ply walout veneer (faces and backs) having no sizing or other
surface pretreatment (see 5.1). They shall be approximately 5/16~inch thick.
No side of the panels shall be shorter than 4 inches and the minimum area shall
be 32 square inches. The panel ghall have a moisture content of not lesa than 6
percent and not more than 8 percent at the time of testing. Prior to fimishing,
the panel shall be thoroughly sanded smooth with 5/0 or fimer sandpaper.

Sur faces shall be thoroughly cleaned immediately before application -of the
coating under test.

3. BEAGENTS
ral

3.1 None reguired.

4. PROCEDURE

4.1 Application of coating or coating system. The specification shaell state:

(1) The coating that should be used as a first coat.
{(2) The coating required as a second coat, if one is desired.
(3) ‘The coating required as a third or subsequ®bt coats, if desired.
(4) The application procedure by reference to the correct method in this
‘ Federal Standard.
(5) The drying time and conditions of drying desired between coats.
(6) 1f sanding of a coat is requzred be fore application of a subsequent
coat.
(7) Figceness of gandpaper to use if it should be d1fferent from 5/0
specified herein.
(8} Direction and oumber of cycles coating should be sanded if di fferent
from that in 4.2.

4.2 Sanding procedure. Sand test coating with unused No. 5/0 or otherwise
specified sandpaper, employing the following technique: attach the finishing
paper to one face of a metal or weiphted wood sanding block, which shall be
approximately 2 inches square, have a total weight of 1,200 +5 g, and have the
edges and corner of the bearing face rounded off. The finishing paper shoild °
completely cover and fit tightly agaipst the face of the block, s0 as to avoid
the formation of wrinkles or creases in.the paper while being used. Any sharp
folds or edges in the paper around the edge of the block should be bruised,

FED. TEST METHOD S1D. WJ. 141C
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eoftened, or feathered before using. Place. the paper covered ead of the block
on the coating. Crip the block Ffirmly so that it may be slowly moved back and
forth across the coating in a straight line. Care should be taken that no
downward pressure is exerted by the hand upon the block as the total vertical
force exerted againat the coating should be not more than the weight of the
block (approximately 2/3 pound per square inch). A completed movement of the
block forward and back the full length:or width of the panel should be
cousidered ope cycle. Move the weight over the coating the full length and
width of the panel for a total of 25 cycles, changing the direction of movement
lengthwise to crosswise and vice versa of the weight every tenth cycle. Observe
the sanded coating for semoothness, and uniformity of appearance. bNote whether
or not the scuffed—off portion is powder or roll form and if any gumming of the
finishing papar has occurred.

5. ROTES

5.1 Hardwood plywood shall conform to Commercial Standard C5-35-61 available
from the Superintendent of Documents, U.S5. Government Printing Office,
Washington, D.C., 20402.

6. PRECISION

6.1 XNo data.
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: S . ' METHOD 7014
’ - . . January 24, 1986

ANALYSIS OF UNSAPONIFIABLE MATTER, OIL ACIDS AND PHTHALIC
ARHYDRIDE IN AIKYD VEHICLES

1. SCOPE

1.1 This method provides for the simultaneous determinanon of the three
named ingredients. It reduces the total time required for analysis, and allows
higher accuracy than other oil acids determipations.

2. APPARATUS

2.1 Erlenmeyer flask, 250 ml, with attached air condenser, both with standard
24/40 ground joints.

2,2 Se];aratory funnels, 500 ml.
2.3 Vacuum oven.

2.4 -Volumetric flask, 1000 mi.
2.5 Ultraviolet specl:rophctometcr.

3. REAGENTS

3.1 Sodium hydroxide, 50 percent. Dissalve 50 g of sodium hydroxide in 50 ml
of water. i ;

3.2 Sodium hydroxide, 0.1 N. Add 4 g of godium hydroxide to about 900 ml of
water and dilute to 1 liter. s :

. 3.3 Hydrochloric acid, 0.1 K. Add 9 al of hydrochloric acid to about 900 ml
of water, cool, and dilute to 1 liter. Standardize ‘against freshly standardieed
sodium hydroxide solution. .

4.1 Unsaponifiable matter. Weigh accurately a 5 g sample of the isolated
vehicle into a 250 ml Erlenomeyer flask and dissolve in 10 ml of benzene. Add 50
"ml of 95 percent ethyl-alcohol, 5 wl of 50 perceat sodium hydroxide solution,
and 5 wl of water. Mix thoroughly, attach ap air condenser, and reflux gently
in a water- bath for two hours. Cool, transfer to a 500 ml separatory fumnel,
and dilute to 200 wl with water, Wash the flask with 100 ml of ethyl ether, and

transfer to the separatory funnel. Shake the funnel thoroughly, and "Ellow -

complete separation of the liquid layers. Draw off the lower aqueous layer, and
set aside for the o0il acids determinmation. Wash the ether extract with -20 ml

FED. TEST METHOD STD. NO. 141C
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portions of water until neutral, and add all the washings~to the aqueous portion
already collected. Filter the ether through a rap1d filter paper that is damp
with ether into a weighed 250 ml beaker. Place a raised cover glass oo the
beaker, and allow the ether to evaporate at room temperature (approximately 18
to 24 hours). Fumll.y, dry the gample to constant weight in an oven at 105° C.
Cool and weigh the unsaponifiable matter. Disseplive the unsaponi figble matter in
50 ml of 95 percent ethyl alcohol, add a few drops of phenolphthalein indicator
solution, and titrate with 0.1 N sodium hydroxide. Calculate the percent
unsaponifiable matter from the following formula:

Percent unsaponifiable = [A - (B X C X 0.282)] X 100
8 XN

= weight of extracted unsaponi fiable matter.

= pnl of sodium hydroxide used in the titration.
= Normality of alkali.

= weipht of vehicle sample.

= yehicle nonvolatile fraction.

where:

Zuns>

4.2 0i} aclds. To the water layer and washings collected in the procedure of
4.1 and contained in a separatory funpel, add concentrated hydrochloric acid in
one ml portions followed by swirling until a permanent cloud forms, then add 2
additional ml. Add 100 ml of chloroform, and shake vigorously. Upon
separation, draw off the lower chloroform layer into another separatory funnel,
and extract the aqueous layer once more with 50 ml of chloroform. Combine the
two chloroform extracts, and transfer the aqueous layer to a 1 liter volumetric
flask to be retained for the phthalic arhydride determination. Wash the
combined chloroform twice with 200 ml of water, and retain the water washings in
the 1 liter flask. Filter the chloroform through rapid filter paper that is wet
with chloroform into a weighed 250 ml beaker. Evaporate the solvent in a water
bath at 55° C with the aid of a gentle current of air, removing the besker as
soon as the solvents have evaporated. Dry the beaker containing the oil acids
in a vacuum oven at 85° C to constant weight. Calculate the percent oil acids
on the nonvolatile vehicle basis. Examine the isolated fatty acids for shite
cryetals that may be isophthalic acid and will cause a high oil-acid yield. 1If
cryotals are present, dissolve the oil acids in benzene, filter into a weighed
bedker, and dry as before. Weigh and calculate the oil acids on the Fflaal
weighing only.

4,3 Phthalic anhydride. Dilute the combined aqueous layer and washings
retained ip pa paragraph 4.2 to one liter with water, mix thoroumly. and allow to
stand & few minutes. Withdraw a 2.00 ml aliquot with a pipet, transfer to a 25
ml volumetric flask, and dilute to the mark with 0.1 N hydrochloric acid.
Determine the absorbance at 276 mm with 0.1 N HC1 in t’ne reference cell. Apply
cell corrections if necessary. If the absorbance falls outeide the ragge of
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0.25 to 0.50, vithdraw ancther aliquot of appropriate sige, and obtain a new
sbgorbante reading. Calculate the concentration of phthalic anhydride in the
dilution as follows:

Concentration (g/liter) = _ absorbance
- 8.77 x cell length in cm

Calculate the percent of phthalic a:{hydride in the nonvolatile vehicle &s
follows:

Percent phthalic anhydride = 1250 X concentration (gq/liter)
nonvolatile sample weight

(The. factor 1250 assumes the use of a 2.00 ml aliquot; if a larger or smaller is
used, the factor must be-adjusted accordingly-) ~ -

5. HNOTES
5.1 HNonge.
6. PRECISION

6.1 No data.

- -

T e =
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CHLORINE CONTENT OF RESIN VEHICLES

1. SCOPE

1.1 Thie me thod dpnrr'l‘hnn a auantitariv

-—— - e W - YYLhuvan - - l c l'}

determination of the total chlorine content of lacquer and enamel vehicles. It

may aleo be substituted for ASTM D 1156 m the anlysis of vinyl alkyds for their
chlorine content.

.
o m
avim

e
24 -

..-c

2. MATERIALS

2.1 Crucible, of nickel metal, capacity 50 ml, provided with nickel or ironm
stirring rod.

3. REAGENTS
3.1 Potassium carbonate, 'anhydrous, A.C.S reagent .grade.
3.2 silver oitrate solution, 5 percent agueous.

3.3 Nitric acid, concentrated, specific gravity 1.42.

4. PROCEDURE

4.1 Weigh not more than 1.0 gram of vehicle into a 50 ml nickel crucible.
Add powdered, anhydrous potassium carbonate to the crucible wntil it is
approximately one-half filled. Mix the contents thoroughly with the stirring
rod, leave the rod in the crucible and dry in an oven for 2 hours at 105° C.
Add additional potassium carbonate evealy to the crucible until it is
approximately two—thirds filled. Do not stir. Transfer the crucible to a
muffie furnace and raise the temperature very slowly to 400° C, then increase .
l:empel:ature rapidly ta 800° C and maintain for one hour. Allow the crucihle tg

cool ‘and place in a 600 ml beaker. Add 200 ml of water. Cover and add 35 ml of
concentrated nitric acid very slowly from a dropper or pipet, with occasional
stirring. Filter the solution into an 800 ml beaker, using paper of medium
retention. Transfer and wash with water, scrubbmg the crucible and rod if
necessary Add 20 wl of 5 percent silver nitrate solution and stir vigorausly
until maximum coagulation has occurred. Heat to boiling, cool and filter
through & Gooch crucible or fritted glaas crucible of medium porosity. Wash

with water and dry the crucible for 1l hour at 130° C. Cool in a desiccator and
weigh. )

-~ P

4.2 Calculation

4.2.1 Calculate the chlorine content as followa:.

FED. TEST METHOD STD. NO. 141C
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Percent Chlorine = Weight of precipitate X 0.2474 X 100
Bample weight X nomvolatile fraction

S. HNOTES
5.1 HNone.
6. PRECISION

6,1 No data.

FED. TEST METHOD 8TD. NO. 141C
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PHTHALIC ANHYDRIDE IN LAGQUER VEHICLES
(ULTRAVIOLET SPECTROPHOTOMETRIC METHDD)

1. SCOPE

1.1 This method is an adaptation of the spectrophotometric deterwination of
phthalic achydride to the analysis of mtrocelluloae lacquers.

2. APPARATUS

2.1 Spectrophotometer. Suitable for use in the ultraviolet region of the
spectrum.

2.2 Flask. A 500 ml, 24/40 glass—-stoppered Erlenmeyer flask.
2.3 -Filter. Fritted glass crucible of coarse parosity.

2.4 Air condenser with 24/40 atem.

2.5 Volumetric flasks. Ope hundred ml and 1 liter.

3. REAGENTS

3.1 Alcoholic potassium hzdroxi.de 0.125 N. Prepare by dissolving 8.3 grams
of potassium hydroxide pellete in one liter of absolute ethyl alconol by

refluxing.
4. PROCEDURE

4.1 Weigh a sample of lacquer vehicle (usually 1 gram) that is estimated to
contain 0.1 g of phthalic acid into a 500 wl, 24/40 glass-stoppered Erlenmeyer
fl ask . .

4.2 Dissolve in 50 ml methyl isobutyl ketone and add 200 ml of the 0.125 N
eglconol KOH. Reflux for 3 hours and filter through a dry fritted glass crucible
of coarse porosity that was previsouly prepared with an additional mat of
asbestos. Wash with absolute ethyl alcohol, dry at 105° C and cool in a
degiccator.

4.3 Dissolve the dried precipitate in water, add 20 ml concentrated --
hydrochloric acid and dilute to ome liter. Filter a portion of this solution
through paper of fine porosity, discard the first 25 ml and dilute a 50 ml
aliquot of the filtrate to 100 ml with water in a volumetric flask. -

4.4 Read the absorbance on the apectrophotomer.er at 270 and 276 mxllmxcrons
using a elit width of 0.6 mm (see 5. 1).

PED. TEST METHOD STD. NO. l41C
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4.5 CALCULATION
4,5.1 Calculate the concentration of phthalic acid in the aliquot as follows:

cpa = L (0.672 Agyg - 0.626 Azyp) .
b

’

where: Cpa = Grams of phthalic acid per liter and
b ¢ tell length in cm,

4,5.2 Calculate the percent of phthalic achydride in the nonvelatile vehicle
as follows!

Percent phthalic aphydride =

vhere: Cpa = Concentration of phthalic from 4.5.1. Factor 178.3
. assumes dilution as prescribed in 4.3. Sample weight
= ponvolatile vehicle weight.

5. NOTES

5.1 The absorbance should fall within the range of 0.25 to 0.50; otherwise
the sgize of the aliquot taken in 4.3 will have to be adjusted accordingly.

6. FRECISION

6.1 No data.

-
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NITROGENOUS RESINS AND PHTHALIC ANHYDRIDE I‘l‘*l BAKING ENAMELS

1. SCOFE

1.1 This procedure is for the determination’of phthalic sohydride, ureaform-
aldehyde, and melamine-formaldehyde in the vehicle of baking enamels, and
includes a method for identification of’benzoguanamine-formaldehyde when present.

2. APPARATUS

2.1 A doub le~beam infrared recording spectrophotométer.
2.2 Rock salt plétea for use in the spectrophotometer.
2.3 Vacuum oven. . .

3. REAGENTS

3.1 HKone.

4, PROCEDURE

4.1 Vacuum dry a filwm of the isolated vehiclé for 30 minutes at 70° C on a
rock galt plate. WHake a rapid scan of the spectrum from 2 to 15 microns and
identify the resin wodification present by comparison with the figures in ASTM
D 262L. Ureaformaldehyde is identified by an absorption band at 6.05 microns,
melamine-formaldehyde by bands at 6.5 and 12.3 microns, and benzoguanamine~
formaldehyde by bands at 6.5, 12.1 and 12.75 microns. In all cases the .alkyd is
represected by the carbonyl band at 5.8 microne, and phthaelic amhydride by the
band gt 13.5 microns. After this preliminary qualitative study, mske adjusc-
ments appropriate to the -instrument being used, for quantitative operaticn.
With both beams empty, set zero and 100 percent at 5.9 microns and scan the
spectrum of the film from 5.2 to 6.6 wicrons and from 11.8 to l4.1 microns,
using air as the reference and a slow scanning speed. Rotate the salt plate 90°
and repeat the glow scan. The film thickness should be such that the abaorbance- -
maximum of the carbonyl band at 5.8 microns lies between 0.7 and 1.0 absorbance
units. Referring to the procedures outliped in the following sections for the
celculation of absorbance ratios, determine the percentage composition of the
nonvolatile vehicle by relating these absorbance ratios to standard straight
lioe working curvee prepaved by carrying samples of known composition through - — -
the procedure and plotting absorbance ratios against comcentration ratios (Cp)
where ’

Cr = 2 ALKYD ' or : _ ‘
% UREA FORMALDEHYDE - e
Cp = % _ALKYD R

% MELAMINE FORMALDEHYDE

FED. TEST METHOD STD. N0, 1410~ - -



Downloaded from http://www.everyspec.com

METHOD 7026.1
January 24, 1986

and ip the case of phthalic aohydride in known alkyds,

Cy o X FPHTHALIC ANHYDRIDE ,
100

the percentages calculated on the nonvolatile basis.

4.2 Ures—formaldehyde in alkyd-urea and.alkyd-urea-melamine blends. Draw a
baseline from 5.5 to 6.2 microns. Calculate the absorbance due to the alkyd (A)
as the difference between that at 5.8 microns and the baseline, and the
ebsorbance due to the urea-formaldéhyde (U) as the difference between that at
6.05 microns and the baseline. Calculate the absorbance ratio, A, = A, and

’ ]
average the absorbance ratios for the two runs. Determine the concentration
ratio, C,, from the working curve. Calculate: * urea-formaldehyde = _100

1 + Cp.

4s3 Melamipe~formaldehyde in alkyd melamine blends. Calculate the absorbance
due to the alkyd (A) as the difference between that at 5.8 and 5.3 microns, and
the abasorbance due to the melamine—formaldehyde (M) as the difference between
that at 6.5 and 5.3 microns. Calculate the sbsorbance ratios, A = A, and
average the zbsorbance ratios for the two runa. Determine the concentration

ratio, C,., from the working curve. Calculate: % Melamine-formaldehyde = 100

L + C..
4.4 Melamine-formaldehyde in alkyd-melamine-urea blends. In the case of
alkyd-melamine-urea mixturea, both the urea-formaldehyde and the melamine-
formaldehyde contribute to the absorbance at 6.5 microms. The following
procedure makes it possible to calculate that part of the 6.5 micron abscrbance
due to melamine formaldehyde. Draw a baseline acrosa the top of the 12.3 micren
melamine band, and calculate the absorbance (Ml) ae the-difference between that
at 12.3 microns and the baseline. Calculate the absorbance at 6.5 wicrons due to
melamine~formaldehyde (M) by multiplying M' by a factor f. The factor £ is

determined by averaging the ratios of the absorbance M to the absorbance M'
obtained from several urea-free glkyd-melamine-formaldehyde samples, the
abgsorbance M being calculated as in paragraph 4.3. The absorbance .due to the
alkyd (A) and the percent melamine-formaldehyde are determined as outlined in

paragraph 4.3,

4.5 Pathalle arhydride content. Calculate the absorbance due to the alkyd (A)
a8 the difference between that at 5.8 and 5.3 microns. Draw a baseline across
the top of the 13.5 micron absorption band from 13.2 to 14.0 microna, and
calculate the absorbance due to phthalic arhydride (P) as the difference between
that at 13,5 microns and the baseline. Calculate the absorbance ratio,. A= P,

: - A
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and average the absorbance ratios for the two runs. Determine the percent
phthalic ashydride (PA) in the alkyd from the working curve. Calculate the
percent phthalic achydride in the nonvolatile sample:

% PA (sample) = X PA (alkyd) X (100 - X Nitrogen Rgsin[sj_)

100
s
5. MNOTES
5.1 Nooe.
. P
FED. TEST METHOD S5TD. ™. 14
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.

DETERMINATION OF LEAD BY X-RAY EMISSION
SPECTROMETRIC ANALYSIS

1. SCOPE : ;

1.1 This wethod is applicable to the determination of low levels of lead
(less than 0.1 perceot) ip pigmented organic coatings.

2. APPARATUS

2.1 x-raé fluorescence spectrometer.
3. REAGENTS

3.1 HNone.

4. PROCEDURE

4.1 Test panel preparation. Using 100 grams of a known lead free enamel,
prepsre standard aliquots coataining 0.00, 0.03, 0,06, and 0.09 percent lead
metal, based on total nonvolatile paint, by adding calculated amounts of lead
napthenate of a knownd lead content. Thoroughly mix the aliquots to incorporate
the lead and draw down the standards and enamel to be tested on duplicate black
and sthite morest cards uvsing a 0.0020 inch (0.004 inch gap clearance) film
applicator. Dry for 48 houre at a temperature of 23° +1.1° C (73.4° +2° F), a
relative humidity of 50 +4 percent, and under dust free conditions. Cut the
drawdowns into a suiteble size and shape to f;t the sample holder of the X-ray
fluorescence spectrometer.

X-ray analytical procedure. Lead content shall be determined uaing an
x-ray fluorescence spectrometer csbable of determining lead content at & minimun
level of 0.03 percent by weight of the total nonvolatile paint. The parameters
of angle, crystal, pulse height selection, counting time, collimator, X-ray
tube, voltage and amperage, shall be established for a wave length dispersive
fluorescence spectrometer according to comnventional X-ray analytical
procedures. The analytical line Pb L-Alpha or Pb L-Beta shall be used. To
calibrate, place the known standards in the X-ray wonit and measure the count
rates of lead, lead backgrouhd and the Compton scattered background from the
x-ray tube. The ratio R, of net lead intensity and Campton scattered background -
is calculated as follows: B

R = [21p, - Ipy(Background I) ~ Ip,(Background II)”ZICompton ige
Where I = Gross Intensity

and the background is taken on each side of the Pb line.

FED. TEST METHOD STD. NO. 141C
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Establigh a lead calibration curve using these results. Determine the lead
content of the test paint using the above procedure and calibration curve. When

using an energy dispersive fluorescence epectrometer, it shall be set up in
accordance with the manufacturer's manual. '

5. NOTES )
5.1 None.
6. TPRECISION

6.1 HNo data.

FED. TEST METHOD 8TD., NO. 141C
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RED LEAD IN PIGMENTS.

1. SCOPE

1.1 This procedure is for the quantitative measure of red lead in paint
pigments. The only interference is from gioc chromate, the absence of saich
must firast be ascertained. If the qua11taC1ve test described is positive, the
zinc chromate must first be quantitatively removed as provided in the procedure.

2. APPARATUS

s afamnatatwad

2.1 Cylinder. One hundred ml glass—stoppered.
2.2 Flask. Two hupdred-fifty ml Erleomeyer.

2.3 Magnetic gtirrer and bar.

2.4 Ten ml burette.

2.5 Buchner funnel.

2.6 Suction flask.

3. REAGENTS

.1 -Ammonium chloride. Ten percent aqueous, freshly prepared for the test in
4.1. : ’

3.2 1odine msolution, 0.1 N, Dissolve 15 grams of potassiu

ggolve grams potasgium ledicle ig 25 ol
of water and add 12.691 g of resublimed iodine by proleonged agitation at room
temperature. When the iodine has completely dissolved, dilute to one liter with
water.

3.3 Potassium iodide, crystals. A.C.S5. reagent grade, iodate-free.

3.4 Sodium acetate, 20 percent aqueous. Dissolve 200 g of the trihydrate in
water and dilute te one liter.

3.5 Sodium acetate, apecial concentrated. Add 305 wl of water and 85 ml of
glacial acetic acid to 500 -g of sodium acetate trihydrate crystals. Warm to

digsolve and cool to room .temperature. Do not remove crystals that form at the ) .
bottom of the container. ’ )

3.6 Sodium thiosulfate, 0.1 N. Disaolve 25 g of sodium thiosulfate penta~-

‘hydrate in water and dilute to one liter. Add 0.5 g of sadium carbonate,

Btandardize egainet iodine crystals or potassium dichromate. If stored for one
month before stanmdardization, the normality will not change appreciably.

FED, TEST METHOD 8Th. KO. 141C
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4, ROCEDURE

4.1 Place about 2 g of the pigment to be tested in a 100 ml glass-stoppered
graduated cylinder and add 50 ml of the freshly prepared 10 percent ammonium
chloride solution. Stopper and shake vigorously for several minutes. Filter
through a double thickness of the fineat filter paper into a flask and examine
for color. If the filtrate is colorlesas or extremely pale yellow, discard and
proceed to the quantitative analysis for red.lead io 4.2. If a definite yellow
color indicates the presence of zinc chrowate, weight & 1- to 2-g sample of
pigment into a centrifuge tube and wash out the chromate by repeated decanting,
shacing and centrifuging until the aupernatant liquid is colorless. Dry the
pigment sample and proceed to the analysis for red lead in 4.2.

4.2 A 1~ to 2-g sample of the pigmeut is accurately weiphed into a 250 ml
glass—atoppered Erlenmeyer flask with a 24/40 joint. A magnetic stirring bar is
added, then 2 g of potassium iodide crystais, exactly 10.0 ml of standard 0.1 N
sodium thioaulfate from a pipette or buret, and 45 ml of the aspecial concentra-—
ted sodium acetate solution. Stopper the flagk and etir magnetically for a
minimum of 10 minutes, taking care that the heat from the stirrer does not warm

the golution. Add 30 ml of the 20 percent aqueocus sodium acetate solution from

a gradvate. Filter through a Buchner funnel using fine filter paper into a
clean suction flask and wash with water. Add exactly 10.0 wl of the 0.1 N
icdine solution from a pipette, mix and titrate the excess iodine with the
standard thiosulfate, uaing a 10 ml buret, and starch as indicator. Record the
volume of thiosulfate as V).

4.3 Determine the iodine-thiosulfate equivalence by titcating 10.0 wl of the
iodine solution in the presence of 45 ml of the special concentrated scdium
acetate and record the volume of thiosulfate used as Vj.

4,4 Calculation.

Percent red lead = [{10.0 +- Vll_- V5] X normality of thicsulfate X 34.3
Weight of pigment sample

5. NOTES
5.1 Mone.
6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 1l4lC
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ANALYSIS OF PURE RED LEAD PIGMENT
1. SCOPE : . . .

1.1 This method is used for the analysis of d%y pignent or piguent extracted
from enamels io which the red lead content ranges from 85 percent to 100 percent.

2. MATERIALS

2.1 Buret, 50 ol capacity.

2.2 Magnetic gtirrer base.

‘2.3 Magnetic stirrer bar, cylindrical, straight-gided with no center ridge.
3. BEAGENTS . .

3.1 Acetic acid, glacial‘.

3.2 Indiﬁator} starch solution.:

3.3 Methyl alcohol, absolute.

3.4 Sodium acetate solution, 20 percent

3.5 Sodium thiosulfate, 0.1 N'solution, standardized with pbtassium
dichromate. ) . . :

4. PROCEDURE

4,1 Mix ia a pmall beaker 30 grams of cryataliized sodium acetate trihydrate,
2.4 grams of potassium iodide and 25 ml of 25 percent acetic acid. Cover and
warm geotly and stir until dissolved, then cool to room temperature. :

4.2 Weigh accurately a sample of the finely ground red lead pigment of
approximately- 1.0 gram into a 250 ml Erlemmeyer flask. Insert & cyliadrical
magnetic stirring bar. Fill a 50 ml buret with 0.1 N standardized sodium
thiosulfate solution and prepare to add the following in rapid succession. Add
10 ml of a mixture of 3 ml of glacial acetic acid and 7' ml of mwethyl alcodhol.
Swirl the flask sbout 5 seconda, then add the asbove mixture of iodide and
acetate (paragraph 4.1), ewirl sbout 5 seconds then add 30 ml of 20 percent
sodium acetate solution. Swirl conticually and start titrating immediately with
the thiosulfate and continue until the sample is pale yellow. Gtopper the flask '
and place on the stirrer base and stir vigorously for 3 minutes. Continge
titrating to pale .yellow again end add gtarch indicator. Titrate to the’
disappearance of the blue color, approaching the end point very slowly, with
one~drop additions. If over-titrated, iodine solution (0.1 N} may be used for
back titration. . '

FED. TEST METHOD S8TD. NO. 141C
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4.3 Galeulation.
4.3.1 Calculate the red lead content as follows:

T snon mam §
EGICEhiv T8

S. .NOTES
5.1 HNone.
6. PRECISION

6.1 Ho data.

FED, TEST METHOD 8TD. NO. 141C
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ANALYSIS OF C}{RGHE GREEN ‘PIGMENT

1.. SCOPE . | .

1.1 This method covers procedures for the ana-lyais of chrome green pigment
either in the dry form or extracted from i:aste-xn-oll For the analysis of
chrome green pigment extracted from paint’, method 7281 should be used. ’

2. APPARATUS

2.1 Begkers, 400~ and 600-ml.

2.2 Porcelain dish.

2.3 Gooch crucible.

2.4 Hotplate.

3. REAGENTS

3.1 ‘Ethyl alcohol, 95 percent. "“Boil and neutralize to the phenolphthalein
end point with alkali just before using. .

3.2 Nitric acid (1 to 3). Mix 1 part by volume of A.C.S. reagent grade
nitric acid with 3 parts by volume of freshly distilled water.

3.3 Sulfuric acid (1 to 1). Mix equal ‘volumes of A.C.S. reagent grade
sulfuric acid and fresnly dmt:.lled water.

3.4 Standard ferrcus ammonium sulfate solution (0.1 N).' Dissolve 42 g of.
A.C.5. reagent grade ferrous ammonium sulfate in a cool mixture of 50 mi of
A.C.5. reageant grade gulfuric acid aad 950 ml of freshly distilled water. To
obtain the ratioc of the ferrous ammonium sulfate solution to the potassium
permanganate solution (see 3.6), take 25 ml of the former, diulte to 350 ml with
cool dilute sulfuric acid (see 3.9), add 2 ml of A.C.S5. reagent grade phosphoric
acid, and_titrate with standard potassium permanganate solution to a faint
permanent pimk tint. Determine a blank on the pame volume of water and acids,
deduct, and caluclate the volume of potassium permanganate golution vhich is
6qi.i1'\iﬁl.f:ﬁt to 1 @l of the ferrous emmonium sulfate solution. The ratioc of the
ferrous ammonium sulfate solution to potassium permangante sqlutlon wugt be
determined each day the solution is used for titrating a test specimen, vnless
the ferrous ammonium gulfate polution is kept in ao ipert atmosphere, i.e.,
nitrogen or other imert gas.

.

3.5 Silver nitrate solution (2.5 percent). Dissolve 2.5 g of A.C.5. reagent

grade gilver nitrate in freeshly distilled water end make up to 100-ml volume.

TR ey
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3.6 Btandard potassium permanganate solufion (0.1 W),

3.6.1 Digsolve 3.2 g of potassium permanganate in a4 liter of water, let stand
8 to 14 daya, and giphon off the clear solution (or filter through an asbestas
filter). B8tandardize as follows: Transfer 0.3 g, weighed to the nearest 0.1
mg, of sodium oxalate, National Bureau of Standards standard 40 {dried for 1
hour at 105° C) to a 600-ml bedter. Add 250 ml of 50 percent sul furic acid,
previously boiled for 10 to 15 minutes and then cooled to 27° +3° C. Stir until
the oxalate has dissolved. Add 30 to 40 ml of the potassium permanganate solu-
tion (0.3 g of the sodium oxalate rvequires 64.75 ml of O.ln potassium permanga-
nate solution) at a rate of 25 to 35 ml per migute, vhile stirring slowly. Let
etand until the pink color diaappears (about 45 secounds) (Note 1). Heat to 55°
to 60° C and complete the titration by adding the permanganate solution until a
faint pink color pereists for 30 seconds. Add the last 0.5 to 1 ml dropwise,
wlth particular care to allow each drop to become decolorized before the next is
introduced.

3.6.2 Determine the excess of permanganate required to impart a pink color to
the scolution, by matching the color by adding the permanganate solution to the
game volume of the sulfric acid (gee 3.6.1) gt 55° to 60° ¢, (This correction

- e Gwa N DERCE N

may vary from 0.03 to 0.05 ml. ;

3.6.3 Calculate the normality of the permanganate solution using the
following equation:

Nn

5
0.06701 (A-B)
Where: N = normality of potassium permapnganate solution.

8 = g of sodium oxaiate used,

A = ml of potassium permanganate scolution required for the godium
oxalate solution.

ml of potassium permanganate solution required for the sulfuric
acid blank.

=
(]

3.6.4 The standard potassiuﬁ: permanganate solution shall be protected from
light.

WTE 1. 1I1f the pink color should persist because the permanganate is in excess,
discard and begin again.

3.7 Ammonium persulfate polution. A freshly prepared solution of A.C.S.
reagent grade amwonium persulfate in freshly distilled water in the proportion

of 4 grams per 20 ml of solution.
- P
3.8 Hydrochloric acid (1 to 3). Mix 1 part by volume of A.C.S. reagent grade
hydrochloric acld with 3 parts by volume of freshly distilled water.

FED. TEST METHOD 8TD. WO. 141C ' )



Downloaded from http://www.everyspec.com

METHOD 7111.1
January 24, 1986

3.9. Sulfuric acid (1 to 19).  Carefully mix 1 volume of Hp80, (Sp gr
1.84) with 19 volumes of water.

3.10 Sodium hydroxide solution (30 percent). . Dissolve 30 g of A.C. 5. reagent
grade sodium hydroxide in 70 -ml of freshly distilled water.

s

4. FPROCEDURE

dty Eorm or’ after its en:ractmn from the paste-in-oil by

4.1 Qualitative analyaisa Examine the pigment for adulteratrion as follows.

4.1.1 Transfer sbout 1 g of the pigment to a 400-ml besker, and add 20 ml of
30-percent sodium hydroxide solution. Yeat to boiling; a reddish-brown
precipitate should form. Add an excess of A.C.5. reagent grade hydrochloric
acid and boil, then dilute with water to sbout 300 ml and boil. A clear
greenish—-yellow solution should resulit., Test for calcium.

4.1.2 A clear solution in the above test and negative test for calcium
indicates freedom from adulteration. In doubtful cases méke qualitative test
for organic colors ip accordance with method 5021.

4.2 Quantitative analysis.

4.2.1 Total lead as PbE04.

4.2.1.1 Heat about 0.5 g weighed to the nearest 0.l milligram of the pigment
very gently in & small porcelain-dish. The heat must be 50 regulated by moving
the burner that the iron blue is thoroughly decomposed without rendering the
iron difficulty asoluble {see.5.1). ' Allow to cool, tramsfer to s 400-ml beuker,
add 25 ml of A.C.5. reagent grade hydrochloric acid and boil for from 5 to 10
minutes in a covered beaker, adding sbout 6 drops of alcchol to the boiling
liquid, one at a time. Dilute to 100 ml with hot water and boil for from 5 to
10 minutes (solution of the chrome green should be complete). Filter'the hot
solution, if insoluble matter is present, and wash with boiling water until
washings are free from lead and chlorime.

L.2.1.2 Add A.C.8 ogant eradée swminium 'huflrnﬁ‘rlp to the fAltrate (gr the

Sadsas & Fas Sid W e ..n-ua-u- [ Smnonidnm L R A — A A

original solution) until a faint precipitate begins to form, then add 5 ml of
A.C.S5. reagent grade hydrochloric acid, and dilute to 500 ml with water. Pass
into the clear solution a rapid current of hydrogen gulfide until all the lead
is precipitated as lead sulfide. lat the precipitate settle, filter through
filter paper, and wash with water containing a-little hydrogen sulfide, , Boil
the .filter paper and precipitate with dilute nitric acid (see 3.2) until all of
the lead has dissolved, filter, and wash thoroughly with hot water.

FED. TEST METHOD 5TD. NO. 141C
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4.2.1.3 To the filtrate, add 10 ml of dilute sulfuric acid (see 3.3), evap-
orate until copious fumes of gulfur trioxide are evolved. Cool, and add about
75 wl of water and then 75 ml of alcohol (see 3,1). Let stand about 1 hour,
filter on a weighed Gooch crucible previously prepared in the usual manner, wash
with diluted alcohol, dry, and ignite briefly at a dull red heat. Cool the
crucible in a desiccator and weigh. From the weight of the precipitate and the
weight of the sample taken compute the total lead as percentage of lead sulfate.

4.2,2 Total chromium as PbCrOy.

4.2.2.1 Transfer about 0.5 g weighed to the nearest 0.1 milligram of the
pigment to a 600-wml heat-resistant glass beaker, add 25 ml of A.C.S. reagent
grade sulfuric acid and fume lightly on a hotplate for 4 or 5 minutes (see
5.2). Cool, cautiously dilute with water to about 300 ml, stir, and heat to
boiling. To the boxlzng solution add a gmall amount of potassium permanganate
solution (esee 3.6) to insure the presence of some manganese. Then add to the
boiling solution 10 ml of the silver nitrate solution (see 3.5) and 20 wl
(adding this slowly) of the ammonium persulfate solution (see 3.7). The hot
solution should show the usual permanganate color. If this color does not
develop, or if it disappears, add more persulfate. When the permanganate color
is permanent, boil (best done on a hotplate) for 10 to 15 minutes to destroy
ex:ess persulfate. Then add 5 wl of dilute hydrochloric acid (see 3.8) &and boil
for 5 te 8 minutes to reduce oxidized manganese. The celer now should be the

ed manganese.
vsual chromate yellow (see 5.3).

4.2.2.2 GCool to about 20° C, dilute to 400 wl, and add exactly 50 ol of the
standard ferroue ammonium gulfate solution (see 3.4) from a burette. Titratel
the excess of ferrous salt with the standard potassium permanganate solution
(see 3.6). The first faint permaneat. (1 minute of stirring) darkeniag of the
green color is tegken as the end point. (The end point is quite sharp and well
defined, but requires some practice. Addition of excess permanganate increases
the depth of the color shich fiually becomes purple.)

442.2.3 Deternmine the volume of the potassium permanganate solution that is
equivalent te 50 ml of the ferrous ammonium sul fate solution according to the
procedure for etandardization given in 3.4.

442.2.4 Calculate the total chromium as percentage of lead chromate using the
following equation:

1/ 1f preferred, the electrometric titration as described by Kelly in J. Ind. &
Eng. Chem., vol. 13, p. 1033 (1921) may be used.

. P

= (A-B) x N x0.1077 « 100
1

Percent PbCrO4

FED, TEST METHOD 8TD. NO. 141C
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s¢here:
A = Milliliters of the standard potassium permanganate solution equivalent to
50 milliliters of the ferrous ammonium sul fate soluticon (see 4.2.2.3).
B = Milliliters of the standard potassiim permanganate solution required to
titrate excess of ferrous salt in sample (see 4.2.2.2).
N = Normality of potassium permanganate golution.
5 = Grams of sample used. )
4.,2.3 Caltulation of the percentage of total lead {(Pb) present in the form of
PoCrOy;. Compute the percentage of lead {(Pb) present in the form of lead
chromate of the total lead (Pb) in the pigment as follows.

4.2.3.1 Multiply the perceﬁtage of lead aulfate as determined in 4.2.1.3 by

. the factor 0.683 to obtain the percenl:age of total lead (Pb) in the pigment.

Call this value 'B".

£,2.3,2 My l i 1u tho macanmbane of Vacgd abhoarabn ma dobonomd 23 2o L 0 0 4 Lo

e L e [z g R AHPLY e PelwliLGal VUi LlTau GIILVHAGLGE 40 UL LWLIITu LI YeLr Lo Uy

the factor 0.641 to obtain the percentage of lead (Pb) present as lead chromate
t. '

in the pigmen Call this value "A".

6.2.3.3 Then "¢", the percentage of total lead (Pb) present in the pigment in
the form of PMCrOy, ie obtained by the following equation:

c=2 5100
B

5. HNATES

5.1 With some very pure chrome.greens it may be advantageous to mix the
sample with from two to five times ite weight of pure barium sulfate before
igniting. E ' .

L3

5.2 Exresaive fuming or cooking over a hot flame iz neither necessary nor
desirable, as-it may produce the difficultly soluble arhydrous chromium
sulfate. Prussian blue coler is destroyed in a few minutes.

5.3 After the addition of the ammonium persulfate, the elapsed boiling time
should be not less than 153 nor more than 30 migutes.

" 6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. l&4lC.
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ANALYS IS OF CHROME YELLO# AND CHROME ORANGE PIGMENTS

1. SCOPE

1.1 This method covers procedures for the analysis of chrome yellow and
chrome orange pigments either in dry form or after extraction from
paste—in-oil. For analysis of pigment extracted from chrome yellow and chrome
orange paints, method 7271 should be used.

2. APPARATUS

2.1 Five hundred-ml Erlenmeyer flask.

2.2 Gooch crucible.

2.3 Desiccator.

3. RBEAGERTS

3.1 Ethyl alcohol, 95 percent. Boil and neutralize to the phenolphthalein
end point with alkali just before using.

3.2 Potassium hzdroxlde solution. Disaolve 50 g of A.C.5. reagent grade

potassium hydroxide in freshly distilled water and dilute to 100 ml.

3.3. Standard sodium thiosulfate solution (0.1 N). As prescribed in ASTM D
1959.

3.4 Starch indicator solution. 4s prescribed ip ASTM D 1959.
4. PROCEDURES '

Bxamine the dry pigment or the: pxgment extracted from the paste-in-oil by method
4021 as follows.. .

4.1 Qualitative analysis. Test the plgnent for base metals other thaan lead
by the regular methods of the qualitative analysis. If they are found to be
present, as may happen infrequently, determine the gmounts in which they are
present by appropriate quantitative methods.

4.2 -Quantitative analysis.

4.2.1 Total chromium as PbCrOA (see note 1);

- at.

4.2.1.1 Weigh to the nearest 0.1 milligram about 0.4 g of the pigonawt and
trans fer to a 500wl Erlemmeyer flask. Add 6 ml of the potassium hydroxide
solution (see 3.2) and 10 ml of distilled water. Heat until dissolved. Do not
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allow to dry. To the hot solution add 50 g of A.C.8. reagent grade potassium
chloride. Dilute with water to 200 ml and swirl until dissolved. Add 16 ml of
A.C.5. reagent grade hydrochloric acid slowly. . Add 10 g of A.C.S. reagent grade
potassium idodide and titrate with the standard sodium thiosulfate solution (asee
3.3) using starch solution (see 3.4) as the indicator.

4.2.,1.2 C 1culation. Calculate the total chromium expressed as percentage of
lead chromate, in the pipeeat using the fo 110w1ﬁg equation:
Percent PbCr0 = AxH x;O.lO?? x.100
vhere: ’

A = Milliliters of standard sodium thiosulfate aolution required for titration.
N = Normality of sodium thiosulfate solution. .
§ = Grams of sample used.

Note 1; The iodine liberation method is not applicsble in the presence of
molybdenum.

4.2,2 Substances other than insoluble lead compounds.

4.2.2.1 Ingbluble matter. Treat sbout 1 g, weighed to the nearest 0.1
milligram, of the pipment with 25 ml of A.C.B. reagent grade hydrochloric acid
and boil for from 5 to 10 minutes in a covered beaker. Add about 6 drops of
alcohol (see 3,1), 1 at a time to the boiling liquid. Dilute to 100 ml with hot
water and boil for from 5 to 10 minutes. Filter the hot solution (if insoluble
matter is present) through a weighed Gooch crucibie, prepared in the usual
manner. Wash with boiling water till washings are free from lead and chlorinme.
Dry, ignite, cool in a dessicator, weigh, and compute percentage of insoluble
matter.

i
4.2,2.2 Matter_soluble in water. Determine the percentage of water soluble
material in the pigment by ASTM D 1208, section 3.

4.2.2.3 Moiature and other volatile matter. Determine the percentage of
moisture and other volatile matter in the pigment by ASTM D 280.

4e2.2.4 Conputation. Compute the total percentage of all substances other
than insoluble lead compounds in the pigment by adding together the percentages
of insoluble matter, matter soluble in water, moisture and other volatile
matter, and other impurities, determined as preseribed in 4.1.

$. HNOTES

5-1 None-

6. PFRECISION

6.1 ¥No data.
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ANALYSIS OF SYNTHETIC BLACK AND BR(HN -IRON OXIDE PIGMENTS

1, SCOPE

1.1 This method covers p:ocedures for the apnalygis of synthetic black and
brown iron oxide pigments either in dry form or after extraction from
paste-in-oil. For analysis of such pigmerdts exracted from paints, method 7291
should be used. : ;

2, APPARATUS

2.1 Conventional - ‘laboratory apparatus and equipment to be used in this l:esl:
e thod.

" 3. REAGENTS

3.1 Sulfuric acid (1 to 3). Mix 1 part A.C.S8. reagent grade sulfuric acid
with three parts of freshly d1st111ed water by volume.

3.2 Sodium carbonate. A.C.8. reagent grade.

3.3 Bulfuric—phosphoric acid mixture. Mix 150 ml of concentrated sul furic
acid with 150 wl of concentrated phosphorm acid and dilute the mixture with
water to 1 liter.

3.4 Sodium diphenylamine sulfonate indicator solution. Digsolve 0,2 gof
sodium p-(phenylamine)~phenyl culfonate (CgsNHCEH4804Ra) in 100 ml of water.

- 3.5 Standard potassium dichromate aolutmn (0.1 N). As prescribed in ASTM
D 521. ' )

4. PROCEDURE

Examine the.pigment in dry form or after its e:d:racl:ion from the paste—-in-oil by
method 4021 as follows.

ft 1 Qualitative analgsis. Examine the pi.gnient for the presence of adulter-

na and axtandar ?1 @entu guch as nn'ln-n"n :-oq-bvueta. ailica’ m‘.au‘_sim

ilicate, barium sulfate, etc., by the regular methods of gqualitative analysis.

4,2 @ancitativé analysis .

4.2.1 Totai iron oxide.

- -~

4.2.1.1 Uge aboul: 0.3 g, weighed to the nearest 0.1 mg of the p1gnent and
follow the procedure given in AST™ D 50.

FED. “TEST METHDD 8TD. NO. 141C-
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4,2,1.2 Calculate the percentage of total iron oxidé expressed as ferrous
iron oxide using the following equation:

A x N x 0,7185
s

x 100

Percent FeO =

there: ’

= Milliliters of standard potaaslum dichromate solution required for

titration.
N = Normality of potassium dichromate solution.
8 = Grams of sample used.

4.2.2 Ferrous iron oxide.

4.2.2.1 Weigh to the nearest 0.1 mg about 1 g of the piguent and transier to
a 300 ml Erlenmeyer flaesk. Add 50 ml of the sulfuric acid (eee 3.1) that has
been previously boiled and cooled, and a pinch of sodium carbonate (see 3.2).
Boil the solution gently until all the pigment is dissolved. Cover the solution
with a layer of carbon dioxide, atopper the flask and allow to cool to room
temperature. Add 100 ml of distilled water, 25 ml of the sulfuric-phosphoric
gcid mixture (see 3.3), and 6 to B drops of the sodium diphenylamine sulfonate
indicator solution (gee 3.4). Titrate with the potassium dichromate solution
(see 3.5) taking the sudden change from the green color to a purple color as the
end point. .

4.2.2.2 Calculate the percentage of farrous iron oxide using the equanon
given in 4.2.1.2.

4.2.3 Total ferro-iferric oxide of iron. Subtract the percentage of FeO
obtained in 4.2.2.2 from that obtained in 4.2.1.2 and convert this differemce to
percentage of Fe303 by multiplying by the factor 1.1113. Add the percentage
of FegDj thug obtained to the percentage of FeO obtained in 4.2.2.2 to
-obtain the percentage of totdl ferro—ferric oxide of iron in the pigment.

5. HOTES

5.1 N_Oneo

6. PRECISION

6.1 No data.
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ANALYSIS OF COPPER PHTHALOCYANINE B8LUE PIGMENTS

1. SCOFE

1.1 ‘This method covers procedures for the analysis of copper phthalocyanine
blue pigment in dry powder form for use as a pigment in paints.

2. APPARATUS . ;
2.1 Beaker. A 50wl beaker.

2.2 Platinum wire.

2.3 Bunsen burner.

4 Deaker. A 200-wl beaker

2.5 .Filter paper. Medium speed.
2.6 Bedter. A 100-ml bedker.

2.7 Distilling head. A digtilling head with a 24/40 standard taper in
connection with a 24/40 gtendard taper flat bottomed boiling flask.

3. REAGENTS

3.1 Standard sodium thiosulfate solution (0.1 N). This solution way be
prepared and standardized by either of the. following methods (see 5.1).

3.1.1 Method A - standardization with potassium dichromate. Prepare and
standardize the sodium thiosulfate solution in accordance with the following
procedure: dissolve 24.83 g of A.C.S5. reagent grade sodium thiosulfate in
digtilled water and dilute to 1 liter. ILet the solution stand 2 weeks before
standardizing (one g of sodium carbonate per liter may be added as a preserv-
ative), Standardize against A.C.'S. reagent grade potassium dichromatel/ ag
follows. Weigh to the nearest 0.1 mg by difference from a weighing bottle 0.16
to 0.22 gram of potassium dichromate that has been ground and then dried to-
constant weight at 110° € (230° F) prior to use. Place the potassium dichromate
in a 500wl flask or bottle and dissolve in 25 wl of distilled water. #Add 5 mi
of A.C.8. reagent grade hydrochloric acid and 20 ml of the potassium iodide
solution, and swirl to mix. Allow to stand for 5 minutes and then add 100 ml of
water. Titrate with the sodium thiosulfate golution, while shaking constantly,
uotil the yellow color has almost disappeared. add 1 to 2 ml of the starch

1/ KBS Std. sample No. 136A of potassium dichromate is recommended for -fiis -
purpose gnd gshould be treated as directed-in the certificate of analysis,
accompanying the sample. '
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indicator solution and continue the titration, adding the sodium thiosulfate
solution slowly until the blue color has just disappedred. Calculate the
normality of the sodivm thiosulfate as follows:

20.39 x C

Normality = .

where: ,

C = Grams of potassium dichromate used.
A = Milliliters of sodium thiosulfate sclution required for titration of the

potassiunm dichromate.

3.1.2 Method B ~ standardization with metallic copper. Prepare the sodium
thiogulfate solution as in method A. Weipgh to the nearest 0.1 mg between 0.1
and 0.2 g of A.C.S5. reagent grade copper into a flask similar to that used for
the determination of copper in the pipgment. Add 20 ml of nitric acid and boil
with trap in place until all the copper is dissolved. Cool and add 2 ml of
A.C.8. reagent grade gulfuric acid and 3 ml of A.C.5. reagent grade 70-percent
perchloric acid. Evaporate to almost dryness and continue in accordance with
the procedure given in 4.2.1.1 and 4.2.1.2, teking all recomwended precautions.
Calculate the normality of the thiosulfate solution using the following equation

5
A x 0.06354

Normality =

where:

§ = Grams of copper used.
A = Milliliters of sodium thiosulfate solution required for titration of the

copper.

3.2 Starch indicator solution. Make a homogeneous paste of 10 g of A.C.8.
reagent grade soluble starch in cold water. Add 1 liter of boiling water to the
paste, stir rapidly and cool: to room temperature. Salieylic acid (1.25 g per
liter} may be added to preserve the indicator.

3.3 Alcoholic ammonium hydroxide solution (1 ta 1). Mix equal volumes of
ethyl alcohol (gee 3.,6) and A.C.S5. reagent grade ammonium hydroxide.

3.4 Tartaric acid solution. Dissolve 20 g of A.C.S. reagent grade tartaric
acid in freshly distilled water and dilute to 100-ml volume.

3.5 Titanous chloride solution (0.1 N). Titanium trichloride is marketed as
e l6—percent solution in hydrochloric acid. Mix 7 ml of this solution with 90
ml of a mixture of 1 part by volume of A.C.S. reagent grade hydrochlaric acid

and 12 parts by volume of freshly distilled water to obtain an approximately 0.1
N solution of titanoua chloride. Protect this solution from oxidation.

FED. TEST METHOD §TD. NO. 141C
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3.6 Ethyl alcohol. Ethyl alcohol (95 percent) or specially denatured alcohol
formula 30 or JA of the United States Bureau of Internal Revenue.

3.7 Hydrochloric acid (1 to 1). Mix eqﬁal parts by volume of A.C.S. reageat
grade nydrochloric acid and freshly distilled water.

3.8 Sodium hydroxide solution {5 percent). " Dissolve 1 part by weight sodium
hydroxide, A.C.S. reagent grade, in 19 parts by weipght of freshly distilled
water.

3.9 PFerric iran solution (2 percent). A solution containing 2 percent of
iron as ferric sulfate is required and may be prepared as follows: Dissolve
20 g of pure iron or plain carbon steel in a slight exess of hydrochloric acid,
A.C.S. reagent grade, oxidize with A.C.S. reagent grade nitric acid, add approxi-
mately 80 wl of sulfuric acid, A.C.S. reagent grade, and heat uotil fumes of the
latter are evolved. Cool, dilute with distilled water to 1,000 ml digest on a
steam bath until the sulfates are dissolved, and filter if necessary. Add the
potassium permanganate solution until a faint piok color is obtaxned (to oxidize

any ferrous iron that may be present).

3.10 Ammonium chloride solution (5 percent). Dissolve 1 part by weight of
anmopium chloride, A.C.S. reagent grade, in 19 parts by weipht of freshly
distilled water.

3.11 Potassium ferrocyanide solution. Dissolve 0.1 g of A.C.5
oo " n 1

um ferrarusnnide in frachlve digtillad wotaor and d11:
L IEITOCYANICl LD ATSSENLY CioLaiadd wWalesl ans Uls
u

tioo must be prepared on the day it is to be use.d

4. FROCEDURES

4.1 Qualitative analvais.

4.1.1 Identification. To a swmall sample (about 0.05 g) in a 50-ml beaker,
add about 30 ml of A.C.5. reagent grade sulphuric acid. Stir occasionally for
about 15 minutes; the sample shall diesolve, forming a dark greenish-yellow
solution (color best seen on the gide of the beaker}. Pour the sulfuric acid
solution into about 250 ml of distilled water and stir. The copper
phthalocyanine shall immediately precipitate as & brilliant blue flocculent
mass. Filter off the precipitate, and wash once or twice with digstilled water.
Trans fer a aamll amount of the precipitate to a clean platinum wire moisteped
with A.C.5. reagenot grade hydrochloric acid, and heat over a low flame of a
Bunsen burner. As the precipitate burns, a light blue-green flame sghould be
clearly evident. This indicates organically bound copper.

4.1.2 Detection of extranecus material.

N

4.1.2.1 Bagic dye derivatives. Add sbout 50 ml of the alcoholic smmonium
hydroxide (see 3.3) to about 1 g of the pigment in a 200-ml beaker. Warm gently
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and filter through filter paper. Neutralize the filtrate with the tartaric acid
solution (see 3.4) until slighcly acid to litmus. If the golution is colorless,
discounting a slight yellow tint, no basic dye is present. If the solution is
colored beyond a slight yellow tint, add about 5 ml of the titanous chloride
golution (gee 3.5). If a basic dye is present, the color will lighten
gignificantly. If no basic dye is present, no significant color change will
oCCur . .

4,1.2.2 Other organlc coloring matter. To two small portions of the pipgment
(about 0.05 gram each) in separate 50-ml beakers, add about 25 milliliters {at
room temperature) of the ethyl alcohel (see 3.6} to one, and about 25 ml of
A.CiB. reagent grade acetone to the other. 6&tir each well for a few minutes,
and lat stand for sbout 2 hours. Filter through two thicknesses of filter paper.
Neither filtrate shall possess more than an extremely slight pink, yellow, or
blue cast, The presence of organic colors resistant to the sbove reagent is
unlikely, but mag be tested by reference to procedures given in standard
reference works.2/

4.1.2.3 Ultramarine blue. Gently warm some of the insoluble portion of the
pignent obtained in 4.1.2.1 or some of the original pipgment with dilute
hydrochloric acid (eee 3.7). Decomposition of the ultramarine blue takes place
with evolution of hydrogen sulfide gas. This may be detected either by its odor
or & brown coloration appearing on a strip of moiatened lead acetate paper.

4.1.2.4 Xronm blue. Place gbout 1 g of the pigment in a 100-ml besker, and
add 25 ml of the sodium hydroxide solution (see 3.8). Boil for about 1 minute.
Dilute to appoximately 40 ml with distilled water and filter. Add the dilute
hydrochloric acid to the filtrate until it is faintly acid to litmus. Add 2 ml
of the ferric ireon sclution (see 3.9). The development of a blue color reveals .
the presence of ferrocyanide and hence iron blue in the original pigment. For
small amounts of iron blue (0.05-0.1 percent), the color may tdte 2 to 3 hours
to develop.

4.1.2,5 Ionic copper. Weigh sbout 1 g of pigment inte a 100-ml beaker. Add
15 ml of the ammopium chloride solution (see 3.10). Add sbout 3 ml of the ethyl
alcohol (see 3.6) to aid in wetting the pignent. Boil gently for about 3 min=~
utes. Filter and wash once with the hot emmonium chloride solution. Divide
filtrate cqually between two test tubes of similar dimensions and optical
properties. Add about 1 ml of the potassium ferrocyanide solution (see 3.11) to
one of the tubes. Compare tubes after sbout 1 minute. A rose color as compared

with the

2/ "Analygie of Dyestuifs" by A. G. Green, 3rd ed,, published by Charles
Griffin and Co., Ltd., London, England (1920). '"The Chemistry and Physics
of Organic Pigments,' by L., S8. Pratt, published by John Wiley and Sona,
Inc.. New York, Nch_,.(lgl"'?).
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untreated solution indicates iomic copper. A poaitive test close to the
threshold value indicates copper of the order of magnitude of 0.002 percent
Cu**. A negative test ipdicetes less than 0.002 percent Cu**. -

4.2 Quantitative analysis.

4.2.1 Copper content. Considerable hazard may be involved in the solution of
the pigment, therefore, the precautiongry measures given in 5.3 and 5.4 should
be closely followed.

4.2.1.1 Weigh to the pearest 0.l mg about 1 g of the pigoent into a 250-ml
flask equipped with an all glass trap {see 5.2 and 5.3), Add 2 ml of A.C.S.
reagent grade sulfuric acid, 20 wl of A.C.S. reagent grade fuming pitric acid,
and 3 ml of A.C.5. reagent grade 70-percent perchloric acid. Heat (see 5.4) at
such a temperature that the solution is almost to dryness in about 15 minutes.
Allow to cool somewhat and wash down the trap and flask with water. Add a few
ml of A.C.S. reagent grade hydrochloric gcid and with the trap io place, again
tate the volume down almost to dryness. Again wash down trap and flask with
water finishipng with a volume of about 40 ml. Heat to boiling with the trap off
and evaporate to about 20 ml (see 5.5).

4.2.,1.2 Cool. Add A.C.5. reageot grade ammonium hydroxide dropwise to just
alkaline. Add 6 ml of A.C.S. reagent grade glacial acetic acid. Cool. Add 1l g
of A.C.5. reagent grade sodium fluoride and stir until most of it has dissolved.
Digsregard any small amount that may remaip out of solution (see 5.6). Add 0.8 g
of A.C.5. reagent grade potassium iodide previously dissolved in a little water.
Titrate the free iodipe with the standard soclution of sodium thiosulfate (see
3.1). HKear the end point add 1 ml of the starch indicator solution (see 3.2)
and 0.8 g of A.C.S. reapent grade ammonium or potassiom thioccyanate (see 5.7).

Contipue the titration to the d1sappearance of the blue starch-iodine color (see

g )
R

4.2,1.3 Calculate the percentage of copper in the pigment using the following
equation:

Percent Cu oA XN x0.06354 x 100

]

where:

A = Milliliters of the standard sodium thiosulfate solution required for
titration.

N = Normality of sodium thicgulfate solution.

§ = Grama of sample used.

FED. TEST METHOD S§TD. M0. 141C



Downloaded from http://www.everyspec.com

METHOD 7171.1
January 24, 1986

5. NOTES

5.1 Method A has the advantage of being much faster than method B but it is
not based on as sound chemical principles. The two methods give results that
are no further apart than 0.5 percent. A small amount of evidence indicates

that method B gives slightly higher results.

5.2 For emall amounts of copper such as .are present in copper phthalocyanine
blue lekes (approximately 1 percent Cu) a 2-g sample may be used. It will be
necessary then to increase the sulfuric, nitric, and perchloric acida and the
sodium fluoride proportionately. The final volume of 20 ml just before addition
of ammonium hydroxide may be toco emall, and should therefore be imcreased to 35
ml. Also during digestions considerable bumping may be experienced. Thie can
be partly overcome by the addition of glass beads.

5.3 A trap is desirsble to prevent loss of copper during the oxidation of the
pignent and the fuming of the resulting solution. The trap must be all glass
because of the danger of an explosion if hot concentrated perchloric acid comes
in contact with rubber or cork. A distilling head with 24/40 standard taper in
connection with a 24/40 standard taper flat bottom boiling flask makes a satis-—
factory combination. A emall stirring rod placed in the flask and partially up
the trap will tend to lead the condensate back into the flask without dropping
directly into the hot solution causing spattering during this initial heating
period.

5.4 In the interest of safety, goggles should be worn vhen working with hot
concentrated perchloric acid because of the danger of an explosion if the
perchloric acid comes in contact under certain conditions with reducing agents.
When used in the manner indicated, no explosion has ever occurred, but it is
well to keep the flask shielded so as to offer protection to the operator duricng
this initial heating period. Under these conditions, the organic matter can be
completealy desstroyed in one operation. If, however, it is thought that some
organic matter remains, the acid treatment should be repeated.

5.5 The chlorine produced from the perchloric acid is removed by boiling.
Ita complete removal can be tested with starch-potassium iodide paper or by
smelling cautiously.

5.6 The fluoride 18 added to complex any iron that may be present. The
amount suggested should teke care of all the iron ever found io a copper
phthalocyanine blue pigment.

5.7 The thiocyanate prevents the gbsorption of iodine by the precipitate and
makes the endpoint sharper. '
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5.8 The correct observation of the endpoint requires a little experience
because the precipitate has a gray to tam color. With experience, however, the
endpoint is precise to 1 drop of 0.1 N sodium thiosulfate.

6. PRECISION

6.1 No data.
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ANALYSIS OF IRON BLUE PIGMENT-

1. BSCOPE

L.1 'This method covers procedures for the detection of impurities in the form
of extenders and diluents in iron blue pigment either in the dry form or after
extraction from paste-in-oil.

i

2. APPARATUS

[
L]
m
o
I
=1
o
Il
-]

2.1 Conventional laboratory apparatus and euumment shall b g
test method.

3. REAGENTS

3.1 Sodium hydroxide solution (35 percenmt). Dissolve L part by weight of
sodium hydroxide in 19 parts by weight of freshly distilled water.

3.2 Hydrochloric acid (1 to 1). Mix equal parts by volume of A.C.5. reagent
grade hydrochlonc acid and fresnly distilled water.

3.3 Ammonium phosphate solution (10 percent). Dissolve 100 g of A.C.S.
reagent grade dibasic ammonium phosphate in freshly distilled water and dilute
to 1 liter.

3.4 Ammonium oxalate solution (Q_Erceut) Dissolve 40 g of A.C.S. reagent
grade ammonium oxalate, monahydral:e. in warm , freshly distilled water and dilute
to 1 liter.

3.5 Sodium hydroxide solution {10 percent). Dissolve 100 g of A.C.S. reagent
grade sodium hydroxide in freshly distilled water and dilute to 1 liter.

3.6 Ammopium hydroxide solution (1 to 4). Mix 1 part by volume of A.C.S.
reagent grade ammonium hydroxide with & parts by volume of freshly distilled
water.

3.7 Ethyl alcohol. Ethyl alconol (95 percent) or specially denatured alcohol
formula 30 or 3A of the U.S5. Bureau of Internal Revepue.

4. PROCEDURES

Examine the pigment in dry Eorm or after its extraction from paste-in—oil by
method 4021 as follows.

4.1 Identification. To approximately 0.1 g of the pigment in a 50 ml beaker
add 15 ol of sodium hydroxide solution (see 3.1). Heat to boiling. In a few
minutes the blue color should be completely destroyed, giving in its place the
characteristic reddigh brown precipitate of ferric hydroxide. Add hydrochloric
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acid (gee 3.2) until the solution is faintly acid to litmus. The iron blue
should be reformed, yielding again the characteristic blue color. If the sodium
hydroxida does not completely destroy the blue color, the evidence is strong
that a foreign pigment is present. In this case make the following tests.

4.2 Detection of acid-ingoluble extenders. Acid-insoluble exteanders include
bavium sulfate, pilica, and silicates. Alumina may also be found in part, with
this group. ,

4.2.1 1Ignite 1 +0.01 g of the pigment in a glass beaker or porcelain dish
over o low flame, just enouph to decompose the last trace of pigment but not
high enough to render the irop difficultly soluble ipn hydrochloric acid. During
the ignition, roll the pigment around in the container so as to expose all of
its surface to the oxygen of the air. Ignition is complete when pigment ceases
to glow and acquires an uniform brown color. Allow to cool and add 15 ml of
A.C.S. reagent grade hydrochloric acid. Add a few drops of A.C.S. reagent grade
bromine, cover with a watchglass and evaporate to a syrup. Add 15 wl of water
and boil. It may be necessary to add a drop or two of hydrochloric acid to
cffect complete solution of the ferric iron residue. Filter and wash with hot
water. Examine the filtrate for alumina hydrate by the procedure given ia 4.3.1.

4.2.2 Ignite the residue, cool and weigh. If the ignited residue weighs
appreciably more than 3 mg, the presence of extenders should be suspected. If
it in required to know which extenders are present, the residue may be examined
for silica, barium sulfate and alumina.

4,3 Detection of acid-soluble extenders. Acid-soluble extenders include
allkaline earth carbonates or sulfate, magnesium carbonate and alumina hydrate,

4.3.1 Alumina hydrate. Add sodium hydroxide solution (see 3.5) to the
filtrate from 4.2.1 until it is just alkazline and then 5 ml in excess. Boil for
sbout 2 minutes, let stand in a warm place until the hydrous iron oxide is
coagulated. Filter through a rapid filter paper, and wash a few times with hot
water. Discard the precipitate. :

ust
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alkaline with ammonium hydroxide (see 3.6). Boil about 2 minutes. If no
precipitate ie apparent let etand for about L/2 hour. If solution is still
c¢lear, no alumina hydrate is present. A white gelatinous precipitate will
indicate alumina hydrate. Filter and save the filtrate for the detection of
alicaline earth and magnesium salts by the procedure given in 4.4.

4.3.3 If a rough estimate of the amount of alumina hydrate is desired, the
repidue may be washed, dried, ignited, cooled, and weighed as Al50j3.

A AT

1. mldcmam macable mmd maAfneandssm anlbka _
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[

4.4.1 To the filtrate from 4.3.2 add hydrochloric acid (see 3.2) until it ie
faintly acid. Divide the filtrate into two equal portions.
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4.4.2 To one portion add 15 wl of the ammonium phosphate solution (see 3.3)
and neutralize with A.C.S. reagent grade amwonium hydroxide and then add 10 ml
in exmesa. Lf po precipitate forms immediately, let the solution stand for &
short time in a cool place with occasional vigorous stirring and rubbing the
inside of the beaker with a glass rod to initiate crystallizal:ion. A dhite
microcrystalline precipitate indicates the presence of magnesium salts and
possibly some alkaline earth salts as well.

( aa 1 4LY Malea thao anlubinn aliocherle allralina u- th A . 8. wanoant

see 3.4). Mzke the gcluticn slightrly alkaline A.C. .8, reagent
grade ammonium hydroxide. If no precipitate forms immediately, warm on a
hotplate and let stand for a short time. A white microcrystallipe precipitate
indicates the presence of alkzline earth salts. If it is required to know
specifically shich acid-soluble extenders are present, any of the established
tests for these metal salts may be employed.

4.5 Detection of organic colors and lakes. Mdke examination for these
materials in accordance with procedure given in method 5021.

5. NOTES
5.1 HNone.
6. PRECISION

6.1 No data.
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ARALYSIS OF CEMENT-WATER PAINT POWDER

1. SCOPE

1.1 Th1s method covers procedures for the analysis of both white and tinted

powder {(pigment) for use in cement-water paio
2. APPARATUS

2.1 Conventional laboratory apparatus and equipment to be used for the
purpose of this metheod. )

3. BREAGENTS

3.1 -Ritric acid (1 to 5). Mix 1 part by volume of A.C.5. reagent grade
nitric acid with 5 parts by volume of freshly distilled water.

3.2 Silver nitrate solution (2.5 percent). Dissolve 2.5 g of A.C.S. reagent
grade silver nitrate in freshly distilled water and make up to 100-wml volume.

3.3 Bromind water. Prepared by saturating freshly distilled water with
A.C.8. reagent grade bromige.

3.4 - Ammonium oxalate solution (saturated). A saturated solution of A.C.S.
reagent grade ammonium oxalate in freshly distilled water.

3.5 Sulfuric acid (1 to 5). Mix 1 part by volume of A.C.S. reagent grade
sul furie acid with 5 parts by volume of freshly distilled water.

3.6 Sulfuric acid (1 to 1}. Mix equal volumaa of A.C.S. reagent grade
gul furic acid end freshly distilled water.

3.7 Standard potassium permanganate solution (0.1 RN).

3.7.1 Dissolve ‘3.161 g of A.C.S. reagent grade potassium permanganate in a
liter of freshly distilled water, let stand 8 to 14 days, siphon off the clear
solution {or filter through an asbestos filter), and standardize as follows:
Transfer 0.3 g weighed to the nearest 0.1 mg of sodium oxalate, National Bureau
of Standards, standard semple 40F, (dried for 1 hour at 105° C)} to a 600-wl
beaker. Add 250 wml of dilute sulfuric acid (see 3.13), previously boiled for 10
to 15 minutes and then cooled to 27° #3° C. Stir until the oxalate has
dissolved. Add 39 to 40 ml of the potaseium permanganate (0.3 g of the sodium
oxalate requires 44.75 ml of 0.1 N potassium permanganate solution)} at a rate of
25 to 35 mwl per minute, while stirring slowly. Let stand until the pick color
disappears (about 45 geconds) (see 5.1). Heat to 55°-60° C and complete the
titration by adding the permanganate solution until a faint pink coldT persista
for 30 geconds. Add the last 0.5 to 1 ml dropwise, with particular care to
allow each drop to become decolorized before the next is introduced.
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3.7.2 Determine the excess of permanganate required to- impart a pink color to
the solution, by matching the color by adding the permanganate solution to the
same volume of the sulfuric acid (see 3.13) at 55°'C to 60° C. (This correction
uvsually amounts to from 0.03 to 0.05 ml).

3.7.3 Calculate the normality of the permangamate solution using the
following equation:

?

]
0.06701 (A - B)

where:

N = Normality of potassium permanganate solution.

8 = Grams of sodium oxalate used.

A = Milliliters of potassium permanganate solution required for the sodium
oxalate solution.

B = Milliliters of potassium permanganate solution required for the sulfuric
acid bladc.

-
3
23

3.7.4 The

d
s {:4 1he d

afk ar
glase-s I:oppered ‘bottle

3.8 Neutral plycerol-alcohol solution (I to 5). Prepare a solution

consigting of 1 part by volume of A.C.S. reagent grade glycerol and 5 parts by
volume of absolute ethyl alcohol or anhydrous alcohol denatured in accordance
with formula 3Ja or formula 2b of the U.S. Bureav of Interpnal Revenue. To each
liter of this solution add 2 ml of an indicator prepared by dissolving 1 grem of
phenolphthalein in 100 ml of the absolute alcohol or achydrous denatured
alcohol. It ig essential that: the glycerol-alcohol solution be neutrgl to the
indicator. If the solution is colorless, add a dilute alcoholic solution of
sodium or potassium hydroxide until the pink color appears, and just remove this
by a drop of en alcoholic solution of ammonium acetate. If the initial color is
pink, just remove it by the alcoholic solution of ammonium acetate.

end

wkE
FoL
pa

Trnealaons a At Tiatrm 1 a

3.9 Standard alcoholic ammonium acetate solution (0.2 R). Dissolve 16 g of
A.C.S. reagent grade ammonium acetate in 1 liter of abgolute ethyl alcohol or
arhydrous denatured alcohol (see 3.8). BStandardize this solution by titrating
against pure freshly prepared calcium oxide as followsa.

3.9.1 Pulverize a few grains of calcite or caicium oxalate (ordinary c.p.
calcium oxide shall not be used) to an impalpable powder and calcine by heating
it in & platinum crucible at 900° C to 1,000° C to congtant weight. Weigh to
the nearest 0.1 mg about 0.1 g of the caleium oxide into a 200-ml Erlenmeyer
flask containing 100 ml of the neutralized glycerol-alcohol sclution (see 3.8)
and approximately 0.5 g of A.C.8. reagent grade barium chloride. Dispefie the
calcium oxide in the solution by shaking. Insert a water or air reflux
condenser in the top of the flask, and boil the mixture for I8 houre. Then

FED. TBST METHOD S5TD. NO. 14iC



Downloaded from http://www.everyspec.com

METHOD 7241
January 24, 1986

remove the condenser and iomediately titrate the solution, while near boiling,
with the ammwonium acetate solution. Replace the condenser and boil the solution
again for 2 hours. 1If, after this boiling, the color does not reappear, the
reaction may- be considered complete. If the color does appear, titrate as
dbnve. adding thie value to the first titration. Calculate the value of the
T ied o~ F — 2o e =l LI N mla —ad 1Y . - L

UULULLUII .I.ll l-ﬂrmﬂ UL 5:“3 ul. Lullu cqulval‘:llL LU ‘:ﬂ =11 WilLldi L oL UL Etaﬁdﬂfd
ammonium acetate solution (see 3.9).

3.10 Hydrochloric acid (1 to 2). Mix 1 part by volume of hydrochloric acid
(A.C.S. reagent grade) with 2 parts by volume of freshly distilled water.

3.11 Standard potassium ferrocyanide solution. Dissolve 22 g of A.C.S.
reagent grade potassium ferrocyanide in freshly distilled water and dilute to
1,000 ml. (A.C.S. reagent grade sodium sulfite may be added to stabilize the
solution in the proportion of 7 g per liter of solution.) To standardize,
transfer about (0.2 g weighed to the pearest 0.1 mg of A.C.S. reagent grade
metallic zinc to a 400-ml beaker. Dissolve in 30 ml of hydrochloric acid (see
3.10). Drop in a emall piece of litmus paper, add the ammonium hydroxide (aece
3.16) until slightly alkaline. Add the hydrochloric acid, until just acid, and
then add 3 ol in excess. Dilute to about 250 wl with hot water and heat nearly
to boiling. Run in the ferrocyanide solution slowly from a burette with
constant stirriug until a drop tested on a white porcelain plate with a drop of
uranyl indicator (see 3.12) shows a brown tinge after standing about 1/2
minute. Run a blank with the pame awounts of reagents and water. Calculate and
record for use in procedures the grams of zinc oxide equivalent to 1 milliliter
of the solution as follows:

5 x 1.2447
A-B

F =

where:

L~
1]

Zinc oxide equivalept of the standard potaseium ferrocyanide solution in
grams per williliter.
= Gramg of matalliec gino taken,

H111111ters of potassium ferrocyanide solution requxred for titratioo of
ginc.

B = Milliliters of potassium ferrocyanide solution required ﬁor titratico of
blank .

-]
L}

3.12 Uranyl indicator solution. A 5 percent solution of A.C.S. reageat grade
uranyl nitrate in freshly distilled water or a 5 percent solution of A.C.S.
reagent grade uranyl acetate in water and made slightly acid with A.C.B. reagent
grade glacial acetic acid.

3.13 Sulfuric acid 1 to 19). Mix 5 parts by volume of A.C.S. rdagent grade
sul furic acid with 95 parts by volume of freghly distilled water.
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3.14 Hydrochloric acid (1 to 1). Mix equal parts by volume of A.C.5. reagent
grade hydrochloric acid and freshly distilled water.

3.15 Ammonium phosphate (dibasic) solution {saturated). Saturate freshly
distilled water with A.C.S. reagent grade dibasic ammonium phosphate.

3.16 Ammonium hydroxide. A.C.8. reagent, grade.

3.17 Acetic acid (3 percent). Mix 3 parts by volume of A.C.5. reagent grade
of glacial acetic acid witn 97 parts by volume of freshly distilled water.

3.18 Sulfuric acid. A.C.8. reagent grade.

3.19 Ammonium sulfate. A.C.5. reagent grade.

3.20 Perric sulfate solution. A solutico c
ferric gulfate is required and may be prepared as follows: is
pure iron or plain carbon steel in & slight excess of hydrochloric acid (gee
3.22), oxidire with A.C.8. reagent grade nitric acid, add approximately 80 ml of
sulfuric acid (see 3.18) and heat until fumes of the latter are evolved. Cool,
dilute with distilled water to 1,000 ml, digest on a steam bath until the
sul fates are dissolved, and filter if necessary. Add the potassium permangante
solution (see 3.7) until a faint pink color is obtained to oxidize any ferrous

iron that may be present.

L
in

3.Z1 Phosphoric acid {85 perceni). A.C.3. reagent grade.

3.22 Hydrochloric acid. A.C.5. reagent grade.

4. PROCEDURE

4.1 Qualitative analysis. The following preliminary tests shall be made on
the cement-water paint powder.

4.1.1 Organic binder. Test for organic binder by placing a small amount (1
to 3 grama) of the sample in an evaporating dish and gently heating it over an
open flama., Only a trace of smoke having an oily odor should be given off, If
appreciable smoke is noted, mix 25 ml of the sample with 25 ml of water and let
stand for 30 minutes. Stir and brush oo a clean tmplate (see method 2012),
Allow to dry 1l hour. If the paint bonds to the impervious surface, organic
binder is present.

4.1.2 Yater repellenta. To test for the presence of water repellents
{celcium or aluminum stearate) place about 100 ml of cement—water paint powder
in a 250-ml beaker, and add an equal volume of water without stirrving. The
paint pouder should repel the wetting action of the water for several séconds.
Then mix the powder and water and allow the mixed sample to stand for 10
minutes. A light scum floating on the surface of the water is indicative of the
presence of water repellent stearates.
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4.1.3 Hygroscopic salts. u,gfsaccpl": salts (calcium or sodium chloride) may
be detected by precipitating the water—soluble chlorides with the silver mitrate

solution (see 3.2).

4.1.4 Chlorides. Mix approximately 2 g of the sample with 30 ol of water and
allow to stand 30 minutes. Filter the supernatant liquid and meke slightly acid
with dilute nitric acid (see 3.1). Then add approximately 5 ml of the sgilver
nitrate solution. A shite precipitate (silver chloride) indicates the presence
of chlorides.

4.1.5 Zinc sulfide and titanivm dioxide. Use regular-quahl:attve test
procedures to determine whether the paint powder contains zinc sulfide or
titanium dioxide or a mixture of these.

4.2 Quagtitative tests. The following tests ahall be made on class A paint
powder of both types as received. 1In case of class B material of either type
the analysis shall be made only on that portion passing a Mo. 100 aieve (see
4,2.1) and the computations shall also be based on this portion and not on the
sample as received.

4,2.1 Siliceous aggrepgate, types I and II, clase B only. Weigh to the
nearest 0.1 g approximately 20 g of the sample which has bees carefully nixed,
and transfer to a weighed No. 100 aieve. Sieve the material dry, by gently
tapping the gides of the sieve, collectmg the portion passing through in an
evaporating dish., When the bulk of the pigment has been separated from the
aggregate, agitate the portion remaining on the sieve by brushing with a camel's
hair brush until nothing more passes through. Preserve the portion that has
paased through for examination under 4.2.2 to 4.2.9 inclusive. Finally, wash
the sieve and aggregal:e with a gentle stream of water, dxscarchng the washings.
Dry the sieve io an oven at 105° C +#2° C (221°* F *3.6° F) for L hour. Cool,
weigh, and calculate as percent of siliceous aggregate. The aggregate shall
then be transferred from No. 100 sieve to Mo. 20 sieve and washed with water,
using a camel's-hair brush, if necessary. All the aggregate shall pass the No.

20 sieve.

4.2.2 Total calcium oxide.

4.2.2.1 Mix about 0.5 g, weighed to the nearest 0.l mg, of the sample, with
0.5 g of A.C.5. reagent grade ammonium chloride in a. 50-ml beaker. Add S ml of -
" A.C.S. reagent grade hydrochloric acid, cover and heat on the steam bath for 15
winutes. Transfer the gel to a filter paper or Gooch crucible and wash the
insoluble residue thoroughly with hot water. Dmcard the regidue.

4.2.2.2 To the filtrate add 8 to 10 g of the smmonium chloride. Bring to
near boiling, add a few ml of bromine water. (see 3.3) and make alkaldne with
A.C.5. reagent grade ammonium hydroxide. Let the precipitate settle, filter,
and wash thoroughly with hot water. Concentrate the filtrate and washings froa

the iron, aluminuw, etc., to about 200 ml adding a few drops of ammonium
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hydroxide. Boil and add vwhile boiling 25 to 30 ml of a hot saturated solution
of ammonium oxalate (see 3.4), stir and continue the boiling until the precipi-
tated caleium oxalate becomes grapular. Set on a steam bath to settle (about 1
hour). Filter and wash the omlate thorougaly with small amounts of hot water.
Save the filtrate for the magnesium oxide determination (see 4.2.6).

h4.2.2.3 Transfer the moist precipitate to a 400-ml beaker by means of a
stream of water from the wash bottle, dissolve the part remaining on the filter
by waching with warm dilute sulfuric acid (see 3.5). Add to the besker 20 ml of
dilute sulfuric acid (see 3.6), dilute to about 300 ml with hot water, and
titrate the oxalic acid with the standard potassium permanganate solution (aee
3.7).

4.2.2.4 Calculation. Calculate the amount of calcium oxide (Ca0) present in
the sample taken for test on the basis that 1 ml of 0.1 N KMnO4 = 0.0028 g
Ca0. BRecord this value for use in 4.3.l.

4,2.3 Tree 1ime.l/ The determination is based on the solution of the
uncombined lime in a hot solution of glycerol and alcohol and the subsequent
titration of the diesolved lime with an alcoholic sclution of ammonium acetate
in accordance with the reaction.

Ca0 + 2CH4COONH; = (CH4C00)2Ca + Hp0 + 2NHj

4.2.3.1 White paint-powder. Weigh to the nearest 0.1 mg about 0.5 g of the

sample and tvansfer it to a 200-ml Erlenmeyer flask containing 100 wl of the

glycerol-alcohol solution (see 3.8) and 0.5 g of A.C.5. reagent grade barium
chloride. Attach a reflux condenser and boil the mixture on a hotplate for 18
hours. Titrate with the stapdard alcoholic ammonium acetate solution following
the procedure given in its standardization (see 3.9,1). Replace the coadenser
and boil again for 2 hours. If the color reappears, titrate with additional
ammonium acetate solution, adding this value to that of the first titration. If
there is doubt of the cmact end point, add a drop of indicator to the quiescent
liquid in the flask, carefully observing the point at which the indicator
strikes the solution. ILf no color appears, the end point has been reached.
Calculate the free lime content of the sample taken from the koown value of the
ammonium acetate used.

4.2.3.2 Tinted paint—powder. Proceed as in 4.2.3.1 until the sample solution
has been boiled under reflux for 18 hours. Now filter through a coarse filter
or Gooch cruicble with filter paper pad into an Erlenmeyer flask. Keep the
residue covered with liquid to prevent carbonation from air aod ingress of

1/ This method is a modification of the "Revised Procedure for the Determination
of Uncombined Lime in Portland Gement™ by William Lerch and R. N. Bggue,
Paper 23, Cooperative Investigations by the Portland Cement Association and
the Mational Bureau of Standards, July 1930.
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tgrbon dioxide. Wash the residue with sbsolute ethyl alcohol or arhydrous
denatured alecohol (see 3.B). Attach a reflux condenser to the flask coataining
the filtrate, and boil on the hotplate for 2 wminstes. Then titrate the boiling
Eiltrate with the standard alcoholic ammonium acetate solution (see 3.9). Place
the residue (without removing from the filter paper) in a 200-ml Erlenmeyer
flask contaning 60 wl of the glycercl-alcohol solution (see 3.8), attach reflux
condenger, and boil for 2 hours. 1If afrer this boiling no color appears in the
solution containing the residue, the reaction may be considered complete. If
the color does appear, filter, and wash as above. Boil the filtrate and titrate
with additional alcoholic ammonium acetate, adding this value to that of the
first titration. Calculate the free lime as in 4.2.3.1.

4.2.4 Zinc sulfide. Weigh to the nearest 0.1 mg about 1 g of the sample,
transfer to a 400wl beaker. Add 30 ml of dilute hydrochloric acid (see 3.10)
and boil for 2 to 3 minutes. Add 200 ml of water and s small piece of litwus
paper. Add A.C.S. reagent grade ammonium hydroxide until slightly- alkaline.
Render just acid with A.C.S. reagent grade hydrochloric acid and then add 3 ml
of the hydrochloric acid in excess. Heat nearly to boiling, and titrate with
standard potassium fervocyanide solution as in standardizing that solution (see
3:11). When (as is generslly the case) the material contains only inappreciable
amountg of zinc in any form other than ZnS, the total shall be computed as Zn$S
(Zn0 factor for ferrocyanide golution x 1.2 = 208). When other compounds of
zine are present in gppreciable amounts, take another accurately weighed portion
of about 1 g, add 100 wl of 3 percent acetic acid, stir vigorously, but do not
heat, cover, and let stand for 18 hourse, stirring once every 5 minutes for the
first half hour. Filter, wash with dilute acetic acid, and titrate the zinc ip
the clear filtrate. Compute as ZnS and subtract from the total zinc as ZnS
determined above.

4.2.5 Titanium dioxide. When titanium dioxide is present, weigh to the
pearest O.l1 mg about 1 g of the sample and transfer to & 250-ml pyrex beaker.
Carefully crush any lumps with a rounded glass rod, add 25 ml of A.C.S5. reagent
grade sulfuric acid and 8 g of A.C.8. reagent grade ammonium sulfate. Mix well
and heat on & hotplate until fumes of sulfuric acid are evolved, and them
continue the heating over a strong flame until solution is complete (usually not
over 5 minutes of boiling), or it is apparent that the residue is composed of
silica or siliceous matter. Caution should be observed im handling this hot
acid golution. Cool the solution, dilute with 100 ml of water, stir, heat
care fully to boiling while stirring, let settle, filter through paper, and
transfer the precipitate completely fo the paper.

Wash the insoluble residue with cold auvlfuric acid (see 3.13) until titanium is
rempved. Dilute the filtrate to 200 ml and add about 10 ml of ammonium hydroxide
(see 3.16) to lower the acidity to appoximately 5 percent by volume of sulfuric
acid. Warm the golution to 40° € +5% C and add the standard solution of potas~-
sium permanganate (see 3.7) to a pink coloration.
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Wash out e Jones reductor with sulfuric acid (see 3:13) and water leaving
sufficient water in the reductor to fill to the upper level of the zipnc. (These
washings should require not more than one or two drops of the potessium
permanganate solution to obtain a piok color.) Empty the receiver and put into
it 25 wl (measured in a graduate) of ferric sulfate solution (see 3.20). Reduce
the prepared titanium solution as follows:
1. Bun 50 ml of the gulfuric acid,’solution {see 3.13) through the reductor at
a speed of about 100 ml per minute.
2. Follow this with the titanium solution and draw through at the same speed.
3. Wash the beaker and reductor with 100 ml of sulfuric acid (see 3.13) and
finally with 100 to 150 wl of distilled water.
4. Close the stopcock on the reductor. .
3. GCare ghould be taken that the reductor is always filled with solution or
water to the upper level of the zinc. Gradually release the auction,

wnima Fho madimtan .
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reductor internally (by opening the stopcock on the reductor and allowing
15 to 20 wl of water to pass through) and exterpally with water.

Titrate the solution with the potassium permanganate solution (see 3.7) until
within 3 to 5 ml of the endpoint (approximately 38 to 40 ml), add 10 ml of

phosphoric acid (see 3.21), and ccml:lnue the titratioo to a permanent pimk
coloration.

Compute the percentage of titanium dioxide (see 5.2) in the pigment using the
folowing equation:

{A-B) xN x 0.0799
)

Percent TiOp = x 100

there:

A = Milliliters of standard potassium permanganate solution used to titrate
sample.

B = Milliliters of standard potassium permanganate solution used to titrate
blaok.

N = Normality of potassium permanganate solution.

8 = Grams of ssmple used.

4.2.6 Total magnesium oxide. Acidify the filtrate from the calcium deter-
mipation with A.C.S. reagent grade hydrochloric acid. Concentrate on the steam
bath to about L50 ml and make slightly alkaline with A.C.S5. reagent grade
ammonium hydroxide. Boil and filter (to remove a little iron and alumioum, and -

perhaps calcium). When cool, acidify the solution with the hydrochloric acid and
.Adﬂ 10 m1 of gaturatad golution of dibasgic ammonium phosphate [nnp 1.15). Add

WAL LLG Y OViLIURALL WVa WALFLDA SLIMMMAF LS LA PR L PR T R

A.C.S. reagent grade ammonium hydroxide drop by drop, with constant stirring.
When the crystallipe ammonium-magnesium orthophosphate has formed, add 10 wl of
the ammonium hydroxide in emess. BSet the polution aside overnight in a cool
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place, fxll:er. and wash with water containing 2.5 percent NRHj. Dissolve the
precipitate in a small quantity of the hot hydrochloric acid and dilute the
solution to sbout 100 ml. Add 1 ml of ammonium phosphate solution and the
ammopium hydroxide drop by drop, with constant stirring, until the precipitate
is again formed as described above and the ammonium hydroxide is in moderate
excess. Allow the precipitate to stand about 2 hours, filter and wash es
before. Place the paper and contents in a weighed platinum crucible, char the
paper slowly, and carefully burn off the resulting carbon. Ignite the precip-
itate to constant weight over a Meker burner, or a blast not strong enough to
soften or melt the pyrophosphate. Moultiply this weight by 0.362 to find the
weight of magonesium axide.

4.2.7 Cerbon dioxide. Weigh to the nearest mg about 5 g of the sample and
transfer it to a small Erlenmeyer flask. Put this flagk in a carbon dioxide
train composed as followa: After the flask comes an upwardly inclined condenser,
then U—tubes containing CaCly, amhydrous CuS0y;, CaCly, and porous soda lime,
and finally a U~tube containing half soda lime and half CaClj, arranged so
that the CaCly comes last. Pour some hot water on the sample, connect the
flask in the train and pass a current of carbon dioxide~free air through all of
the train exepting the soda-lime tubes. Weigh and attach the soda-lime tubes.
Through a separatory funnel, let some dilute hydrochloric acid (see 3.14) into
the flask slowly. When any apparent action has ceased, heat the flask gradually

to boilipg, and continue boiling until no more gas is evolved. Cool gradually.
The current of carbon dioxide~free air is continued I‘hrnnohnur tha nv?n-*!mnnf_'

poiitiged

Detach the soda-lime tubes, close them, and let them stand in the balaance case,
weighing them at 30-mipute intervals until two successive weighings agree within
0.5 mg. Record the gain in wexgxt of the soda-~lime tubes as the weight of the
carbon dioxide.

4.2.8 Losg on ignition. Heat about 1 g of the sample weighed to the nearest
0.1 mg in a weighed covered platinum or porcelain crucible of 20- to 25-ml
capacxty, in an electric furnace at a tempetatute of 750° C for 30 minutes.
Cool in a desiccator and weigh.

4.2.9 Free or extrancous water. Weigh to the nearest mg about 1 g of the
sample into a tared platinum or porcelain crucible and dry for 30 minoutes in an
electric furnace, or one protected from gas fumes; maintained at a temperature
of 350° €. Cool in a desiccator and weigh rapidly. The loss in weight gives
the weight of free or extrancous water. . .

4.3 Computations. Compute the percentages of portland cement, hydrated lime.
and the percent of the sum of urhydrated calcium oxide and magnesium oxide in
the hydrated lime, in the sample tested (see 4.2), as follows.

%4.3.1 Portland cement. Compute the amouant of calcium oxide combined with
carbon dioxide (see 4.2.7) and add the amount of free lime (see 4.2.3).
Subtract this sum from the total calcium oxide (see 4.2.2.4) apnd multiply the
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di £ference by 1.6, {(This factor is based oo the assumption that the portland
cement contains 62.5 percent calcium oxide.) Report this value as the
percentage of portland cement.

4.3.2 Total hydrated lime and the percent of unhydrated calcium oxide and
magnesium oxide in hydrated lime.

2

4.3.2.1 From total magnesium oxide value {esee 4.2.6) subtract 2.5 percent of
the computed portland cement (see 4.3.1) to deterwine the magnesium oxide in the
hydcrated lime. (This is to mske allowance for magnesium oxide which may be
present in the portland cement.)

4,3,2.2 From the loss on igaition (see 4.2.8) subtract the sum of free water
(see 4.2.9) and carbon dioxide (see 4.2.7) to determine the percentage of

combined water.

443.2.3 Multiply the free lime (see 4.2.3) by 0.321 to determine the
percentage of water combined with calcium oxide.

hH 1 2 4L TF tha veaule ia £h.1 9 1 {a Tasa Mine Mho sasmbhionad ceoboe {ocaa
4 I LY Ak LUT LTOULL LU e Je Lea J a0 ACDBD Wil &L (I WU LIICU WHLLL ADEE
4,3.2,2), proceed as in 4.3.2.5 to 4.3.2.10 inclusive.

4.3.2.4.1 If the result in 4.3.2.3 is greater than the combined water (see
4.3.2.2), proceed as in 4.3.2.11 to 4.3.2.14 inclusive.

4.3.2.4.2 If the result in 4.3.2.3 is equal to the combined water (zee
4.3.2,2), compute total lime as in 4.3.2.9 and ushydrated lime as in 4.3.2.15.

4.3.2.5 Subtract the value obtained in 4.3.2.3 from the combined water (see
4.3.2.2), This gives the percentage of water combined with magnesium oxide.

«3.2.6 Multiply the value obtained in 4.3.2.5 by 2.238 to determine the
percentage of hydrated magnesium oxide.

o~

4e3.2.7 Bubtract percentage hydrated magnesium oxide (see 4.3.2.6) from
wagnesivm oxide in the hydrated lime (see 4.3.2.1) to cbtain percentage
uphydrated magnesium oxide.

4.3.2.8 Compute carbon dioxide to calcium carbonate by multiplying by 2.27.

4.3.2.9 The sum of free lime (see 4.2.3), calcium carbonate (see 4.3.2.8),
magnesium oxide in hydrated lime {(see 4.3.2.1), and combined water (see 4.3.2.2),
gives the total hydrated lime.

443.2.10 The perceatage unhydrated magnesium oxide (see 4.3.2.7) ¥ivided by

total hydrated lime (see 4.3.2.9), multiplied by 100, gives the percentage of
unhydrated magnesium oxide and calcium oxide in the mwixture.

FED. TEST METHOD STD. NO. 1l41C
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4.3.2.11 To determine the percentage of hydrated calcium pxide, multiply the
percentage of combined water (see 4.3.2.2) by 3.11.

4.3.2.12 To determine the perceatage of unhydrated calcium oxide and
magnesium oxide, subtract the perceniage hydrateéd calcium oxide {see 4.3.2.11}
from the sum of free lime (see 4.2.3) and wagnesium in hydrated lime (see
4.3.2.1).

4.3.2.13 Same as computation in 4.3.2.9.

4.3.2.14 Divide percentage of umhydrated calcium oxide and magnesium oxide
(see 4.3.2.12) by the total hydrated lime {see 4.3.2.9) to obtain the percentage
of urhydrated calcium oxide and maguesium oxide in mixture.

4.3.2.15 Divide magnesium oxide in hydrated lime (see 4.3.2.1) by the total
hydrated lime (see 4.3.2.9) to obtain percentage of urthydrated calcium oxide and
magnesivm oxide in mixture.

5. NOTES

5.1 If the pink color should persist because the permanganate is in exess,
discard and begin again, adding a few milliliters less of the permanganate
solution.

5.2 1Iron, chromium, arsenic, and any other substances reducible by zinc and
acid will be included in this value. However, appreciable quantities of
interfering materiala are oot likely to be encountered in normal, wvhite,
titanium dioxide pigmentsa.

6. PRECISION

6.1 No data.

FED. TEST METHOD STD. NO. 141C
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ANALYSIS OF PIQIENT EXTRACTED FROM WHITE-BASE,
COMPOS ITE-PIGMENT EXTERIOR PAINTS

1. SCOPE

1.1 This method describes the analysis of composite white or shite-base
pigments extracted from exterior paints.f

2. APPARATUS
2.1 Standard laboratory apparatus and equipment are used ip this method-
3. REAGENTS

3.1 Acid ammonium acetate solution. The solution shall be composed of the
following:

Glacial acetic acid - = =~ ~ = = = = = = = - 120 ml
Ammonium hydroxide - = « = = = = = = = = = 95 ml
Digtilled water =~ = -~ = = = = = = = = = = - "130 nml

It shzall be prepared by adding appfoximately ope—half of the water to the
glacial acetic acid and the remainder to the ammonium hydroxide end then slowly
combining the two diluted polutions while the mixture is cooled by running water.

3.2 Potaspium dichromate solution, 10 percent. Dissolve 100 g of potassium
dichromate in 900 ml of water.

3.3 Ethyl alcohol, 95 percent.

3.4 PNitric acid, 5 percent. Mix 1 volume of nitric acid and 19 valuwmes of
water.

3.5 Barium chloride, 10 percEnt; Digsolve 117 g of barium chloride in water
and dilute to 1 liter.

3.6 Bromine water. Prepare by saturating 100 ml of water with bromine.

3.7 Hydrochloric acid, concentrated.

3.8 Hydrochloric acid, 50 percent. Mix equal parts by volume of hydrochloric
acid and water. : .

3.10 Sodium carbonate.

3.11 Hydrochloric acid, 33 percent. Mix 1 part by voluame of hydroch loric
acid with 2 parts by volume of water.
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J.12 Ammonium hydroxide, concentrated.

3.13 Standard potassium ferrocyanide solution. Dissolve 22 g of potassium
ferrocyanide in water and dilute to 1 liter. (Sodium sulfite [7 g per liter]
may be added to stabilize the golution.) To standardize, transfer about 0.2 g,
weighed to the nearest 0.1 mg, of metallic zinc to a 400-ml beaker. Dissolve in
30 ml of 33 percent hydrochloric acid. DProp in a small piece of litmus paper,
and add ammonium hydroxide until slightly alkaline. Add the hydrochloric acid
until just acid, and then add 3 wl in exmess. Dilute to about 250 ml with hot
vater and heat nearly to boiling. Add the ferrocyanide solution slowly Erom a
burette with constant stirring until a drop tested on a white porcelain plate
with a drop of the uranyl indicator shows a brown tinge after standing about 30
geconds. Run a blank with the same amounts of reagents and water. Calculate
and record for use in %4.2.3.1 the weight of zinc oxide equivalent te 1 ml of the

solution as follows:

o 5 x 1.,2447
A - B

F

wiare:

F = Zinc oxide equivalent of the standard potassium fervocyamide solution in
grams per ml.

8 = Grams of metallic zine.
A = Milliliters of potassium ferrocyanide solution required for titration of

the zinc.
B = Milliliters of potassium ferrocyanide solution required for titration of

the blanc.

3.14 VUranyl indicator, 5 percent. Dissolve § g of uranyl aitrate in 95 ml of
water.

3.15 Standard potassium_permanganate, 0.1 N.

te in a liter of water, let

3.15.1 Digsolve 3.2 g of pg;a a8 ium permangana
atand 8 to 14 days, siphon off the clea ution {(or filter through an asbestos
filter), and standardize as follows. Transfer 0.3 g, weighed to the nearest 0.1
mg, of sodium oxalate, National Bureau of Standards standard reference material
40 (dried for 1 hour at 105° C) to a 600-ml beaker. Add 250 ml of S5 percent

sul furic acid (previously boiled for 10 to 15 minutes and then cooled to 27°

C). Stir until the oxalate is dissolved. Add 30 to 40 ml of the potassium
permanganate (0.3 g of the sodium oxalate required 44.75 ml of 0.1 N potassium
permanganate solution) at a rate of 25 to 35 ml per minute, while stirring
slowly. Let stand until the pink color disappears (about 45 seconda) (see

5.1). Heat to 535° C to 60° C and complete the titraticn by adding thg. permanga-
nate sclution until a faint pink color persists for 30 seconds. Add the last
0.5 to 1 ml dropwise, with particular care to allow each drop to become

decoleorized before the next is introduced.

FED. TEST METHOD STD. NO. 141C
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3.15.2 Determipe the excess of permanganate required to impart a pimk color
te the solution, by adding the permanganate solution to an equal volume of
sul furic acid at 55° C to 60° C until a color match is obtained. (This
correction varies from 0.03 to 0.05 ml.) :

3.15.3 Calculate the normality of the permanganate solution using the
following equation: ,
5

N =
0.06701 (A - B)

N = Normality of potassium permanganate solution.

5 = Grams of sodium oxalate used. _ )

A = Milliliters of potassium permanganate solution required for the sodium
oxalate solution.

Milliliters of potassium permanganate solution required for the sulfuric
acid blank.

=]
[}

3.15.4 The standard potassium permanganate solution shall be protected from

light.

3.16 PFerric gulfate, 2 percent. A solution containing 2 percent of iron as
ferric sulfate is required and may be prepared as follows: Dissolve 20 g of
pure iron or plain carbon steel in a slight excess of 50 percent hydrochloric
acid, oxidize with nitric acid, add approximately 80 wl of concentrated sgul furic
acid, and heat until fumes of sulfur trioxide are evolved. Cool, dilute with
water to 1 liter, digest an a steam bath until the sulfates are dissolved, and
filter if pecessary. Add 0.1 N potassium permacganate solution until a faint
piok color ia obtained (to oxidize any ferrous ifGh that may be present).

3.17 Potassiom dichromate solution, 10 percent. Digsolve 100 g of potassium
dichromate in 900 ml of fresnly distilled water.

3.18 Ammonium sulfate .

3.19 Sul furic acid, concentrated.

3.20 Sulfuric acid, 5 percent. Mix 5 parts by volume of suifuric acid with
95 parts by volume of water. :

3.21 Phosphoric acid, 85 percent.
4. PROCEDURE P
Examine the pigment extracted from the coating material by method 4021 as

follows.

FED. TEST METHOD STD. NO. 141C
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6.1 gualitative analysis. Test the pigmenot by regular qualitative procedurea
to determine the presence of materials not permitted by the product

speci fication.

4.2 Quantitative analyais.

4.2,1 Total "white lead".

4.2.1.1 Total lead (as lead oxide). Weigh to the nearest 0.1 mg about 1 g of
pigment, transfer to 250 ml besker, moisten with a few drops of alcohol, then
add 50 ml of the acid ammonium acetate solution and digest at a slow boil for 4
minutes. Decant through a Gooch crucible prepared ia the ususal manner, leaving
any undecomposed matter in the beaker. Wash the crucible with about 20 ml of
hot water. To the residue in the besker add 50 ml of the acid ammonium acetate
solution, and boil again for 4 minutea. Filter through the same crucible,
trans ferring the insoluble matter to the crucible, and wash thoroguhly with hot
water. Dilute the filtrate to gbout 200 ml and bring to a slow boil. Add
dropwise untll precipitation starts and then in a slow stream from 10 to 15 ml
of the 10 percent potassium dichromate solution. Continue boiling until the
yellow precipitate agsumes an orange color. let it settle and filter on a
weighed Gooch crucible, washing by decantation with hot water until the washings
are colorless, and finally transferrmg all the precipitate. Dry the cruicble
at 105° C, cool in a desiccator, and weigh (see 5.1). Convert the lead chromate
to lead oxide using the following equation:

Percent Ph0 = Weight of FbCrO4 x 0.69 , 454 (y)
Weight of sample
4,.2.1 Lead pul fate. Weigh to the nearest 0.1 mg about 1 g of pigment into

a 400 1 beamer. Moisten with a few drops of alcohol, add 10 ml of bromine

water, 10 ml of 50 percent hydrochloric acid;, and 3 grams of ammenium chlorida.

Cover with a watchglass and heat on a steam bath for 5 minutes. Add hot water
to give a total volume of about 200 ml. Boil for 5 minutes and filter. Wash
thoroughly with hot water. Neutralize the clear filtrate in a covered bedker
with golid sodium carbonate. Add 1 g of solid sodium carbonate, and boil for 10
to 15 minutes. Let the precipitate settle, filter, and wash it with hot dilute
aquecus sodium carbonate. Redissolve the precipitate in 50 percent hydrochloric
acid and reprecipitate with sodium carbonate as above. Filter and wash
thoroughly with hot water as sbove. Cautiously acidify the combined filtrates
with concentrated hydrochloric acid, adding about 1 ml in excesa. Boil to expel

a rvanle - [ Y = = - o am - h
all bromine and carbon diﬁud\: from the uu;utiﬁu- To the clear ‘ﬁu;liug fl.l.tl.uLE

add slowly, shile stirring, 15 ml of the barium chioride soclution. let stand on
a steam bath overnight. Filter on a weighed Gooch cruicble previously prepared
in the usual wanner, wash thoroughly with boiling water, dry, ignite, cool in a
desiccator, and weigh as barium sulfate. Convert the barium sulfate to lead
sulfate uging the factor 1.3, and calculate the lead oxide equivalent ga follows:

Weight of M504 x 0.736 100
Weight of panple

Percent PbO =
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4,2.1.3 Lead carbonate, Weigh to the nearest 0.1 mg about 2 g of pigment and
transfer to a clean, dry Knorr carbon dioxide evolution flask. Connect the
flask to an absorption train vhich has been previously flushed free of carbon
dioxide. Add 100 ml of the 5 percent nitric acid through a separatory funnel to
the contents of the flask. When all the acid has been added, close the stopcock
of the funnel and heat the contents of the flask to a gentle boil. Boil for 5
minutes, remove the heat and aspirate carbon dioxide-free air through the system
for 20 mioutes. Remove the absorption tube from the system, seal, and welgh.
The increase in weight is carbon dioxide. Convert carbon dioxide to lead
carbonate and lead oxide using the following equations:

‘L Weight of 007 x 6.072
Weight of gample

x 100 (2)

Percent PbCOj

Weight of sample

x 100 (3)

Perceat PhQ =

4.2.1.4 Computation. Multiply the percentage of basic lead carbonate found
in 4.2.1.3 by the factor 0.863 to determine its equivalent in terms of lead
oxide. Add the lead oxide equivalents of the basic lead carbonate (see 4.2.1.3)
and lead sulfate (see 4.2.1.2) together and subtract this sum from the lead
oxide equivalent of the total lead (see 4.2.1.1). Add.this difference to the
lead sulfate found in 4.2,1.2 to obtain the amount of basic lead sulfate.
Finally, add this gmount of basic lead sulfate to the basic lead carbonate
determined in 4.2.1.3 and report as percentage of "white lead".

4.2.2 Titanium dioxide. Determine the titanium dioxide content carrying a
blaok through all the steps as follows.

4.2.2.1 Weigh to the nearest 0.l mg about 0.35 g of pigment, (see 5.2) and
transfer to a 250wl beaker. Add 10 g of ammonium sulfate and 20 ml of -
concentrated sulfuric acid. Mix well and heat uatil fumes of sulfur trioxide
are evolved. Boil gently until solution is complete (usually not over 5 minutes
of boiling is required) or it is apparent that the residue is composed of silica
or siliceous matter. Caution should be observed in visually examining this hot
solution. Cool the solution, dilute with 100 ml of water, heat carefully to
boiling while stirring, let settle, filter through paper and traasfer the
residue completely to the paper. Wash the insoluble residue with cold 5 percent
gulfuric acid until titanium dioxide is removed. Dilute the filcrate to 200 mi
and add 10 ml of concentrated awmonium hydroxide. Warm the solution to 40° C,
and add 0.1 N potassium permanganate to a pink coloration.

4.2.2,2 Wash out a Jones reductor {see 5.3) with 5 percent sulfuric acid and
water, leaving sufficient water in reductor to fill to the upper level of the
zinc. (These washings should rnquire not more than one or two drops of the
potassium permanganate solution to obtain a pidk color.) Enpty the reseiver and
put into it 25 wl of ferric sulfate solution. Reduce the prepared titanium
solution as follows.
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4.2.2.3 Run 50 ml of 5 percent sulfuric acid solution through the reductor at
a gpeed of about 100 wl per minute.

4.2,2,4 Follow this with the titanium aolution. and draw through at the same
speed.

4,2.2.5 Wash the beake

o e T w
and fipally with 100 to 150 ml of water.
4.2,2.6 Close the stopcock on the reductor.

4.2.2.7 Care should be taken that the reductor is always filled with solution
or water to the upper level of the ginc. Gradually releage the suction, raise
the reductor above the receiver, and rinse the exit tube of the reductor
internally (by opening the stopcock on the reductor and allowing 15 to 20 ml of
water to pass through) and exterpally with water.

4.2.2.8 Titrate the solution with the 0.1 N potassium permanganate soclution
until within 3 to 5 ml of the endpoint (approximately 38 to 40 ml), add 10 ml of
phosphoric acid, and continue the titratiosm to a permanent pink coloration.

4.2,2.9 Compute the percentage of titanium dioxide in the pigment using the
following equation:

(A -B) x N x 0.0799

Percent TiOg = S

x 100

there:

A = Milliliters of standard potassium permanganate solution used to titrate
the sample.

B = Milliliters of standard potassium permanganate solution used to titrate
the blank.

N = Normality of potaseium permanganate solution.

S = Grams of sample used.

402-3 Zi“c Oxi.de-

4.2.3.1 Weigh to the nearest 0.1 mg about 0.25 g of pignent and tramsfer to
a 400-ml beaker. Add 30 ml of 33 percent hydrochloric acid, boil for 2 or 3
minutea, and add 200 ml of water and 3 drops of methyl orange indicator. Add
amuonium hydroxide until slightly alkaline. If iron is found to be present, it
shall be removed at this point by a double precipitetion with ammonium hydroxide.
Neutralize the ammoniacal solution with the hydrochloric acid, and add 3 ml in
excegs, Heal nearly to boiling, and titrate with standard ferrocyanide as in
atandardizing that soclution. Run a blank using the same amcunts of reggents and
water.

FED., TEST METHOD STD. W0. i41cC
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4.2.3.2 Calculate the total zinc as percentage of zinc oxide in. the piguent
using the following equation:

Percent ZnQ = (—A'F—:l—{‘—i‘ x 100

where:

Milliliters of standard potassium ferrocyanide salution used for titratien

of the sample. ’

B = Milliliters of standard potasaium ferrocyanide sclution used for titration
of the blaok.

F = Zinc oxide equivalent of the standard potassium ferrecyanide solution in g
per ml (see 3.13).

§ = Grams of sample used.

1]

A

4.2.4 Tinting and extender pigments. Obtain the percentage of tinting and
extender pigments by subtracting the sum of the percentage of "white lead" (see
4.2.1.4), titapium dioxide (see 4.2.2), and zinc oxide (see 4.2.3) from 100.

5. KOTES

5.1 If the pink color ehould persist because the permanganate is in excess,
discard and begin again, adding a few ml less of the permanganate sclution.

5:2 Igp the gase of pigsent e d frow tinted paint, first transfer to =
250-uml beaker, add 30 ml of 50 percent hydraochloric acid, boil, dilute with hot
water, and let the precipitate settle. Filter the prec:.p:.tate, wash it
thoroughly with hot water, burn off the filter paper in a crucible over a low

flame, and perform the analysis on the residue.

5.3 Directions for preparing a Jones reductor may be found in Hillebrand,
Lundell, Bright, and Hoffman. "Applied Inorganic Analysis", Second Edition
(1953), p. 108, It is recommended that the reductor have a bore of 19 mn and a
zinc column of 45 cm in length. -

6. PRECISION

6.1 No data.
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ANALYSIS OF PIGMENT EXTRACTED FROM CHROME YELLOZ AND
CHROME ORANGE PAINTS

1. SCOPE

1.1 This method covers procedures for the anelysis of chrome orange and
chrome yellow pigments e xtracted from paiats.

2

2. APPARATUS

2.1 Beaker. A 400-ml beaker.
2.2 Steam bath,

2.3 Porcelain crucible.

2.4 Desicecator.

2.5 Gooch crucible.

2.6 Electric hotplate.

3. REAGENTS
3.1 Nitric acid (1 to 3). Mix 1 part by volume of A.C.S. reagent grade
nitric acid with 3 parts by volume of fés'nly distilled water.

3.2 Ethyl alcohol (95 percent) or specially denatured alcohol formula 30 ot
3A of the U.S5. Bureau of Ipnternal Reveaue.

3.3 Hydrochloric acid. A.C.S. reagent grade concentrated hydrochloric acid.

3.4 Ammopium hydroxide. A.C.S5. reagent grade ammonium hydroxide.

3.5 Sulfuric acid. A.C.5. reagent grade sulfuric acid.

4. PROCEDURE

Examine the pigvent extracted from the coating material by method 4021 as
follows.

4.1 Qualitative analysis. Test the pignent by regular qualitative procedures
to determine the presence of matenals not permitted in the individual product
specification.

4.2 Quantitative analysis. e

4.2,1 "Insoluble siliceous wmaterial. Transfer about 1 gof l:he pigment,
weighed to the nearest 0.l mg, to a 400-ml begker. Add 20 ml of A.C.5. reagent

FED. TEST METHOD STD. NO. 141C
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grade hWydvochloric acid, heat on steam bath for 30 miputes. Boil for 5 minutes
while adding a drop or two of alcohol (see 3.2). BRemove cover and evaporate to
dryness on the ateam bath. Moisten with the hydrochloric acid and dilute with
hot water to about 250 ml. Filter on paper while hot, wash thorougnly with hot
water until the washings are free from lead and chlorine. BRetain the filtrate
and washings for use in 4.2.2. Transfer the filter paper and contents to a
weighed procelain crucible and ignite. Cool in a desiccator and weigh. The
repidue will consist of siliceous wateriel, or a mixture of siliceous matter and

barium sulfate when the latter is present (see 4.1}.

4.2.1.1 When barium sulfate is present and it is desired to determine its
percentage, treat the residue in accordance with the procedure given in method
7281.

4,2.2 Total lead as PbSO4. To the combined filtrate and washings from
4.2.1 add A.C.5. reagent grade ammonium hydroxide until a faint precipitate
begins to form. Then add 5 ml of A.C.S5. reagent grade hydrochloric acid and
dilute to 500 ml. Paes ip a rapid stream of hydrogen sulfide until all the lead
is precipitated as Fb8. Allow the precipitate to settle, filter, wash with
water containing s little hydrogen sulfide. Retain the filtrate and washings
for use in 4.2.3. Dissolve the precipitate from the filrer with hot dilute
nitric acid (see 3.1). Add 10 wl of A.C.S5. reagent grade sulfuric acid and
evaporate until copious fumes of sulfur trioxide are evolved. Cool, add 75
millilitera of distilled water and 75 ml of the alcohol (see 3.2). Stir, let
settle, and filter through a weighed Gooch crucible. Wash with alcohol diluted
with an equal volume of distilled water. Retain the filtrate and washings for
uge in 4.2.3. Dry, ignite gently, and weigh the precipitate as PbS0,.

4,2.3 Zinc oxide. Combine the filtrates from the lead sulfide and lead
sulfate precipitations (see 4.2.2) and boil on an electric hotplate to remove
hydrogen sulfide and alcohol. Adjust volume to 150 ml with distilled water and
continue as prescribed in method 7331 beginning at "add 25 ml of the solution of
tartaric acid".

4.2.4 Lead chromate. Use the procedure and calculation prescribed in method
7131,

5. NOTES
5.1 Hone.
6. PRECISION

6.1 HNo data. .

»
=
=~
e
(9]
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ANALYSIS OF PIGMENT EXTRACTED FROM CHROME GREEN PAINTS
SCOPE

This method covers procedures for the analysis of chrome green pigneat

extracted from paints.

2.

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.

3.1

APPARATUS

Porcelaio digh {(small).

Beater. A 250- and a 400-ml besker.
Steam bath.

Porcelain crucible.

Desiccator.

Agate‘mortar.

Covered platinum érucible.

Gooch crucible.

Volumerric flask. A 500-ml volumetric flask.

REAGENTS

Hydrochloriec acid (1:1). Mix equal parts by volume of A.C.S. reagent

grade hydrochloric acid and freshly distilled water.

3.2

Sul furic acid (1:4). Mix 1 part by volume of A.C.5. reagent grade

sulfuric acid with &4 parts by volume of distilled water.

3.7

3.8

Bodium hydroxide solution {30 percent). Dissolve 30 g of A.C.S. reagent
sodium hydroxide in 70 ml of freshly distilled water.

rh Thai

2
Wil wia

Ethyl alcohol (95 percent). Or specially denatured alcohol formula 30 or
e Un States £ te

Ravanue
Hovanua

" Chloroform.

Hydrochloric acid. A.C.S5. reagent grade hydrochlorie acid.

Sodium carbonate. A.C.5. reagent grade arhydrous sodium carbonate .

Nitrjc acid., A.C.S5. reagent grade nitric acid,

FED. TEST METHOD STD. NO. 141C
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4, FPROCEDURE

Examine the plgment extracted from the paint by method 4021 as follows.

4.1 Qualitative analysis. Test for iron ferro-ferric cyanide (Prussian) blue
by boiling a portion of the piguwent with sodium hydroxide solution (see 3.3). A
yellow or yellow-brown precipitate with a yellow liquid sbove it should result.
Filter, add a mixture of ferric and ferrous salts to the Filtrate, and render
acid with dilute hydrochloric acid {(see 3.1). CAUTION., HYDROGEN CYANIDE MAY BE
EVOLVED BY THIS PROCEDURE:! A blue color indicates Prussian blue in the sample.
Ignite another portion very gently to decompose the Prussian blue in the sample,
and test the residue for barium and calcium, using appropriate qualitative
procedureas., Boil a portion of the pigment with water, alcohol, and chloroform.

No blue should go into the organic solution.

#.2 Quantitative analysis.

4.2.1 Insoluble giliceous material. Heat about 1 g weighed to the nearest
0.1 mg of the pignent very gently in a small procelain dish. The heat must be
B0 regulated, by moving the buraner, that the Prussian blue is thoroughly
decomposed without rendering the iron difficulty soluble. Allow to cool,
transfer to a 400-ml beaker, add 20 wl of A.C.8. reagent grade hydrochloric
acid, heat on ateam bath for 30 minutes, boil for 5 minutes, remove cover and
evaporate to dryness on the steam bath. Moisten with A.C.S. reageant grade

hydrochloric acid; dilute with hot water to about 250 ml, filter on paper waile
hot and wash thoroughly with hot water until the washings are free from lead and
chlorine. Retain the filtrate and washings for use in 4.2.2. Transfer the
filter paper and contents to a weighed porcelain crucible and ignite. Cool in a
desiccator, and weigh. The residue shall be considered entirely insoluble
siliceous material unless barium sulfate has been found to be present by
qualitative analysis (see 4.1). When barium sulfate is present and it is

desired to determine its percentage proceed as follows.

4.2.1.1 Mix the ignited residue with sbout 10 times its weight of A.C.S.
reagent grade anhydrous godium carbonate {grinding the mixture in an agate
mortar if necessary), and fuse the mixture in a covered platinum crucibie,
heating about 1 hour. Let cool, place crucible and cover in a 250-ml beaker,
add about 100 ml of water, and heat until the melt is disintegrated. Filter on
paper (leaving crucible and cover in the beaker) and wash the beaker and filter
thoroughly with hot water to remove soluble sulfates. Place the beater
containing the crucible and cover under the funnel, pierce the filter with a
glass rod, and wash the carbonate residue into the beeker by means of a jet of
hot water. Wash the paper with hot, dilute hydrochloric acid (see 3.1) and then
with hot water. If the carbonate residue is not completely dissolved, add
sufficient dilute hydrochloric acid to effect solution. Remove cruciblesand
cover, washing them with a jet of water. Heat the solution to boiling and add
10 to 15 ol of dilute asulfuric acid (see 3.2} and continue the boiling for 10 to
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15 miputes longer. Let the precipitate settle, filter on a weighed Gooch
crucible, wash with hot water, ignite, cool, .ﬂnd weigh aas BaS0;,. Subtract
from the result of the previous determination to obtain the siliceaus material.

4.2.2 Total lead as PbS04. Use the combined filtrate and washings from
4.2.1 and follow the proceadure given in method 7271.

Ly .

o1 oAl o WL [ 3 T . . B R YL .
Ll LBLLUDM1IUME A3 roLrul/. USE LNEe pProccuure anu caiLcuidliong
n

method 7111.

£ 0 3 m_
e LeJd 10

presribed 1

4.2.4 Calcium. Ignite 2 g weighed to the nearest 0.1 mg of the pigment and
dissolve the residue in hydrochloric acid as in 4.2.1. Then, without filtering
the ipsoluble matter, transfer to a 500-ml volumetric flask, saturate with
hydrogen sulfide, make alkaline with ammonia, fill to the mark, mix, and filter
through a dry paper, discarding the firat 20 ml. Transfer a 250-ml aliquot of
the filtrate (corresponding to 1/2 of the weight of sample used) to a 400-ml
beaker. Make slightly acid to litwus with dilute hydrochloric acid (see 3.1).
Boil to expel the hydrogen sulfide. Add a few drops of A.C.S. reagent grade
pitric acid. Make just alkaline with ammonium hydroxide and add 5 ml in excess.
Heat to boiling and slowly add, while stirring, 10 to 15 ml of hot saturated
ammonium oxalate solution. Continue boiling until the precipitate becomes
granular; let stand about 30 minutes, filter, and wash with hot water until free
from ammonium oxalate. Pierce the point of the filter paper with hot water.
Pour warm 20 percent sulfuric acid through the paper, and wash a few times. Add
about 30 ml of the sulfuric acid, dilute to about 250 ml with hot water, and
titrate at once with the 0.1N potassium permanganate solution. The'solution
should not be below 60° C when the end point is reached.

Percent Ca0 = A XN X 0 .02804 X 100
s

Where: A = ml of standard potassium permanganate solution used for titration.
N = Normality of the potassium permanganate solution.
5 = g of pample used.

. | Crnmmitatrinns
e oF i S Eu At b ALFMID =

4.3.1 i‘ercent;age of total lead (Pb), present in the form of FbCro0,.

4.3.1.1 Compute the percentage of lead (Pb) present in the form of tead
chromate of the total lead (Pb) in the pigment as follows.
P
4.3.1.2 Compute the percentage of lead sulfate as determined in 4.2.2 by the
factor 0.683 to obtain the ‘percentage of total lead (Pb) in the pigmenc. Call
this value '"3",
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4,3.1.3 Multiply the percentage of lead chromate as determined in 4.2.3 by
the factor 0.541 to obtain the percentage of lead (‘Pb) present as lead chromate

in the pipvent. Call this value "A".

4.3.1.4 Then "C", the percentage of total lead (Pb) present in the pigment in
the form of PbCr0,;, is obtgined by the following equation:

C“-'AxlOG
B

4.3,2 Puve chrome green., Add the percentages of barium sulfate, when
present, calcium oxide, and insoluble #iliceous material and subtract the sum

from 100 to determine the percentage of pure chrome green in the piguent.

5. NOTES
5.1 Hone.
6. PRECISION

6.1 Ko data.
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ANALYSIS OF PIGMENT EXTRACTED FRCM IRON OXIDE PAINTS
1. SCOPE

1.1 This method covers procedures for the analysis of pipuent extracted from
izon oxide paints. .

2. APPARATUS
2.1 Beaker. A 250ml and a 600—ml baagker.

2.2 Steam bath.

= = L0 0 [PTL s TaawTh =

2.3

2.4 Porcelain digh.
2.5 Porcelain crucible.
2.6 Desiccator.

3. - REAGENTS

. Mix 40 ol of A.C.S. reagent grade
hly distilled water and dilute to 1 liter.

24 . .fa.a &
id WLLO ITE

3.2 Hydrochloric acid (1 to 1). Mix equal parts by volume of A.C.B. reagent
grade hydrochloric acid and freshly distilled water.

3.3 Methyl orange indicator.

3.4 Ammonium hydroxide. A.C.S. reagent grade ammopium hydroxide.

3.5 Hydrochloric acid. A.C.S. reagent grade hydrochloric acid.

3.6 Standard potassium ferrocyanide solution.  Dissolve 22 g of potassium
ferrocyanide in water and dilute to 1 liter. (Sodium sulfite may be added to
stabilirze the solution in the proportion of 7 g per liter of solution). To
standardize, transfer about 0.2 g, weighed to the nearest 0.1 mg, of metallic
zinc to a 400-wl beaker. Dissolve in 30 ml of 33 percent hydrochloriec acid.
Prop in a small piece of litmus paper and edd ammonium hydroxide until slightly
alkaline. Add hydrochloric acid until just acid, and then add 3 ml in excess.
Dilute to about 250 ml with hot water and heat nearly to boiling. Add the
ferrocyanide solution slowly from & burette with coanstant stirring until a drop
teated on a white porcelain plate with a drop of the uranyl indicator-‘shouws a
brown tinge after standing about 30 seconds. Ran a blank with- the same amounts
of reagents and water. Calculate the weight of zinc oxide in g equivalent to 1
ml of the golution as follows: ‘

FED. TEST METHOD STD. NO. 1l41C




Downloaded from http://www.everyspec.com

METHOD 7291.1
January 24, 1986

-« ar
4

- LYY
0 A LsldHH/

A-DB

Where: F = zinc oxide equivalent of the standard potassium ferrocyanide
solution in g per aml.

S o g of metallic zinc.

A= ol of potassium ferrocyan:.de polution required for titration of the
ZIflca

B = ml of potassium ferrocyanide aol.utmn required for titration of the
blark.

3.7 Distilled water.
4. PROCEDURE
Examine the pigment extracted from the paint by method 4021 as follows.

4.1 Organic coloring matter. Use the applicable qualitative procedures given
in method 5021.

4.2 Total ifon oxide. Use the procedure and calculation given in ASTM D 50.
4,3 Total zinc oxide. Weigh to the nearest 0.1 mg about 1 g of the pigment
and transfer to a 250-ml beaker. Wet with few drops of acetone and add 50 ml of
acetic acid solution (see 3.1). Warm on a steam bath for 10 minutes with fre-

quent stirring. Remove, allow to settle, and filter through a high retention
filter paper. Catch filtrate in a 600-ml besker. Wash residue 3 times with the
acetic acid solution and twice with distilled water. Add 3 drops of methyl
orange indicator to the filtrate and make slightly alkaline with A.C.S. reagent
grade ammonium hydroxide. Neutralize with A.C.Se=reagent grade hydrochloric
acid and add 3 ml of the acid ip excess. Adjust with hot water to a volume of
250 ml and heat nearly to boiling. Titrate the not solution with atandard
potassium ferrocyanide solutzon. Run a blank using the same amounts of reagents

and water.

4,3.1 Calculate the total zinc and percentage of zinc oxide in the pipgnent
using the following equation;

Percent Zon0O = (A ~ B) X F X 100

Where: A = ml of standard potassium ferrocyanide solunon used for titration of

the sample.
B = ml of standard potassium ferrocyanide solution used for titratiom of
the blaric. e

F = zinc oxide equivalent of the standard potassium ferrocyam.de
solution in g per ml (see 3.6)
§ =c of sample used.
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4.4 Total calcium. Use the procedure and calculation given in ASTM D 50.

¢.5 Insoluble siliceous matter. Transfer sbout 1 g weighed to the nearest
0.1 mg of the pigment to a porcelain dish and ignite at a dull red heat to
destroy organic matter. Cool, add 20 m} of hydrochloric acid (see 3.2); cover
and heat on a steam bath until no dark specks can be seen in the insoluble
residue. Bewmove cover, add 10 ml of A.Ci5. reagent grade hydrochloric acid, and
evaporate to dryness on a steam bath. Moisten the residue with the hydrochloric
acid and dilute with about 100 ml of distilled water. Bring the solution to
boiling and allow the insoluble matter to settle out on a steam bath. Transfer
the insoluble matter to a filter paper and wash well with hot water. Place the
filter paper and its contents in a weighed procelain crucible and ignite. Cool
in a desiccator, weigh and calculate the percentage of‘insoiuble silceous matter.

c WAoo
o DN L
5.1 None.

6. PRECISION

6.1 N6 data.
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1. SCOPE

1.1 This method covera procedures for the analysis of pigment extracted frow
wood—gash putty. :

2. APPARATUS
! 2.1 Beskers, 200- and 250-ml beakers.
2.2 Steam hath.
2.3 Gooch crucible.
3. REAGENTS
3.1 Hydrochloric acid (0.1 N). Add about 9 ml of A.C.S. reagent grade
hydrochloric acid to sbout 900 ml of distilled water, cool and dilute to 1

liter. Standardize against freshly standardized sodium hydroxide solution or by
any other accurate wethod, using phenoipnthalein indicator solution.

3.2 Alcohol. Ethyl aleohol (95 percent) or specially denatured alcohol
formyla 30 or 3A of the United States Bureav of Internal Revenue.

3.3 Hydrochleric acid {1:1). Mix equal parts by volume of A.C.5. reagent
grade hydrochloric acid and freshly distilled water.

3.4 Bromine water. Prepared by saturating fresh iy distilled water with
A.C.5. reagent grade bromine.

3.5 Ammonium oxalate solution. A saturated solution of A.C.S. reagent grade
ammonium oxalate in freshly dietilled water.

3.6 Standard potassium permanganate sclution (0.1 N). Dissolve 3.161 g of
A.C.5. reagent grade potassium permanganate in a liter of freshly distilled
water, let stand 8 to 14 days, siphon off the clear solution (or- filter through
I an asbestos filter), and standardize as follows: Transfer 0.3 g, weighed to the

nearest 0.1 mg of sodium oxalate, National Bureau of Standards standard sample
40F (dried for 1 hour at 105° C), to a 600-wl bedter. Add 250 ml of dilute sul~-
furic acid (see 3.10), previously boiled for 10 to 15 minutes and then cooled to
27° € +#3° C. Stir until the oxalate has dissolved. Add 39 to 40 ml of the
potagsium permanganate (0.3 g of the sodium oxalate required 44.75 ml of 0.1 N
potassium permanganate solution) at a rate of 25 to 35 ml per minute, vhile-

R stirring slowly. Let stand until the piok color disappears (about 435 seconds)
(see 5.1). Heat to 55°~60° C and complete the titration by adding the permanga-
nate solution until a faiot piok color persists for 30 seconds. Add the last
0.5 to 1 ml dropwise, with particular care to allow each drop to become
decolorized before the next is introduced.

FED. TEST METHOD STD. NO. 141C
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3.7 Hydrochloric acid (1 to 10). Mix 1l part by volume of A.C.S. reagent
grade hydrochloric acid with 10 parts by volume of freshly diatilled water.

3.8 Nitric acid (1 to 3). Mix 1 part by volume of A.C.8. reagent grade
nitric acid with 3 parts by volume of freshly distilled water.

3.9 Sulfuric acid {1 to 1). Mix equal volumes of A.C.5. reagent grade
sulfuric acld ond freshly distilled water:

3.10 Sulfuric acid (1 to 19). Mix 5 parts by volume of A.C.S. reagent grade
sulfuric acid with 95 parts by volume of freshly digtilled water.

4. PROCEDURE
Examine the pigment extracted from the putty by method 4021 as follows.
4.1 Qualitative gnalysis. Test the pigment by regulm: qualitative procedures

to determine the presence of materials not permitted in the product:
specification.

4,2 Quantitative analysis.

4.2.1 Reaction and free alkali. Weigh 2 +0.01l g of the pignent into a 200-ml
beakar, and add 100 ml of distilled water. Boil for 5 minutes and filter through
paper. Add a drop of methyl orange indicator to a 5 ml aliquot of the filtrate
to determine ite neutrality. To the remainder of the filtrate add two drops of
phenolphthalein indicator and titrate with the standard hydrochloric acid
solution (see 3.1).

#.,2.2 Calcium carbonate {in the absence of white lead). Determine the
calcium carbonate content of type I putty as follows.

4.2.2,1 Weigh to the nearest 0.1 mg 0.25 g of the dry pigment and transfer
€0 250-ml beaker. Moieten with alcovhol {see 3.2) and dissolve in aghout 20 ml
of hydrochloric acid (see 3.3), keeping the besker covered. Digest for 10
minutes on the ateam bath and dilute to about 150 ml. Pilter the solution and
wash the insoluble residue with hot water. Add a few ml of the bromine water
(see 3.4) to the combined filtrate apd washings and heat to boiling to expel the
exess bromine. Allow to cool somewhat and make alkaline with A.C.S. reageunt
grade ammonium hydmxide. Heat for a short time with stirring to coagulate any
precipitete, of iron, aluminum, etc., that may have formed. Allow the
precipitate to settle, filter through paper and wash thoroughly with hot water.
Reduce the volume of the filtrate and washings to about 200 ml. Add e few ml of
the gmmonium hydroxide and continue as prescribed in the following.

4.2.2.1.1 Heat to boiling and slowly add, while stirring, 10 to 15 uilf of hot
saturated ammonium oxalate solution (see 3.5). Continue boiling until the

FED. TEST METHOD STD, MNO. 141C
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precipitate becomes granular; let stand sbout 30 minutes, filter, wash with hot
water until. free from ammonium oxalate. Pierce the apex of the filter paper
with a stirring rod and wash the precipitate into the beaker with hot water.
Pour warm dilute sulfuric acid {see 3.10) through the paper and wash a few
times. Add about 30 williliters of the sulfuric acid, dilute to about 250 ml
with hot water, and titrate at once with the standard potassiuw permanganate
solution {gsee 3.6).” The solution should not be below 60° C when the end point
15 reached. !

4.2.2.2 Calculation. <Calculate the percentage calcium carbonate in the
pignent as follows.

Ax N x 0.050
S

Percent CaC0Oq = x 1:00

shere:
A o Milliliters of standard potassium permanganate sclution required for
titration of the sample.
N = Normality of the potassium permanganate solution.
S = Grams of sample used.

4.2.3 Wnite lead and calcium carbonate. Determine the white lead and calcium
carbonate of type LI putty as follows. :

Ny 1)

4.2.3.1 white lead. Weigh to the nearest 0.1 mg 1 g of the dry pipgment int
a 250-ml bedier, moisten with a few drops of the alcohol (aee 3.2), add slowly
25 to 30 ml of A.C.S. reagent grade hydrochloric acid, cover, and boil for 5 t
10 minutes. Dilute to about 150 ml with hot water and-heat for about 15
minutes. Let settle on the steam bath, and filter wvhile hot, washing any
insoluble residue thoroughly with hot wvater. (Aveid allowing the filter paper
to become cold.) Make the solution just alkaline with A.C.S5. reagent grade
ammonium hydroxide, then just faintly acid te litmue, using dilute hydrochloric
acid (see 3.7).. The final volume should contain about 1 percent by volume
hydrochloric acid. Dilute to about 300 ml and pass hydrogen sulfide gas into
the clear solution to complete precipitation. (Sometimes it is necessary to
start the precipitation by adding a drop or two of ammonium hydroxide.) Let
settle, filter on paper, and wash with water containing some hydrogen sulfide.
Retain the filtrate and washings for use in 4.2.3.2. Dissolve the gulfide from
the filter paper with hot dilute nitric acid {see 3.8). Add 5 to 10 ml of
dilute sulfuric acid {see 3.9), and evaporate until copious fumes of sulfur
trioxide are evolved. Cool, add about 75 wl of alcohol (see 3.2). Srir, let
settle, filter on a weighed Gooch crucible. Wash with the alcchol diluted with
an equal volume of distilled water. Dry, gently ignite, and weigh as lead
sulfate. Muleiply this weight by the factor 0.854 and report the result as
basic carbonate «hite lead. . : T

o]

a
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4.2.3.2 Calcium carbonate. Boil the combined filtrate and washings from the
sulfide separation (see 4.2.3.1) to expel the hydrogen sulfide. Add a few drops
of A.C.B. reagent grade nitric acid and heat for a few minutes loager. Allow to
cool somevhat &nd make alkaline with A.C.5. reagent grade sumonium hydroxide,
Heat for e short time with stirring to coagulate.any precipitate, of iron,
aluminum, etc., that may have formed. Allow the precipitate to settle, filter
through paper and wash thoroughly with hot water. Reduce the volume of the
filtrate and washings to asbout 200 ml. Add a few ml of the ammonium hydroxide
and contianue as prescribed in the following.

4.2:3.2.1 Heat to boiling and slowly add, vhile stirring, 10 to 15 ml of hot
gaturated ammonium oxalate solution (see 3.5). Continue boiling until the
precipitate becomes graoular; let stand about 30 minutes, filter, wash with hot
water until free from ammonium oxslate. Pierce the apex of the filter paper
with a stirring rod and wash the precipitate into the besker with hot water.
Pour warm dilute sulfuric acid {see 3.10) through the paper and wash a few
times, Add about 30 milliliters of the gulfuric acid, dilute to about 250 ml
with hot water, and titrate at once with the staodard potassium permanganate
solution (see 3.6), The solution should not be below 60° C whep the end point
is regched. Calculate the percent calcium carbonate as prescribed in 4.2.2.2.

5. NOTES

5.1 If the pink color should persist because the permanganate ie in excags,
diecard and begin again, adding a few ml less of the permanganate solution.

6., FRECISION

6.1 No data.
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ANALYSIS OF PIGMENT EXTRACTED FROM BLACK PAINTS
1. SCOFE

1.1 Thie method covers procedures for the apoalysis of pigmeot extracted from
black paints. ’ .

2. APPARATUS !
2.1 Beaker, 400-ml beaker.

2.2 Porcelain dish.

2.3 Steam bath.

4 Gooch crucible.

2.5 Muffle furnace.
3. REAGENTS

3.1 Alcohol. Ethyl alcohol (95 parcent) or specially denatured alcohol
formula 30 or 3A of the United States Bureau of Intermal Revenue.
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3.3 Bromine water. Prepared by saturai:mg freshly distilled water with
A.C.S. reagent grade bromine.

3.4 Sulfuric aeid. A.C.S5. reagent érade.

3.5 Ammonjium hydroxide. A.C.S. reagent grade.

3.6 Hydrochloric acid. A.C.S. reagent grade.

3.7 Hydropgen peroxide. A.C.S5. reagent grade.

3.8 Stanncus chloride solution. Dissolve 530 g of A.C.S. reagent grade
stannous chloride in 300 mi of A.C.S5. reagent grade hydrochloric acid and dilute™™
with freshly digtilled water to 500 ml. Keep the clear solution im a tightly
stoppered bottle contammg some metallic tin.

3.9 Potassium permanganate solution (0.1 N). Dissolve 3.161 g of A.C.5..
reagent grade potassium permanganate in a liter of freshly distilled water, let
stand 8 to 14 days, siphon off the clear solution (or filter through™an asbeatoa
filter), and standardize as follows: Trangfer 0.3 gram weighed to the nearest
0.1 mg of sodium oxalate, Wational Bureau of Standards standard sample 40 F,
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(dried for 1 hour at 105° €) to 600-ml beaker. Add 250 ml.of dilute sul furic
acid (see 3.10), previously boiled for 10 to 15 minutes and then cooled to 27° C
33° G, Btir until the oxalate has dissolved. Add 39 to 40 ml of the potassium
pormanganate (0.3 g of the sodium oxalate requires 44.75 ml of the potassium
permanganate solution) at a rate of 25 to 35 ml per minute, while atirring

3 - - [, PR T, A e A Y
slewly. 1=t stand until the piok color disappears- {about 45 seconds) {see

5.1). Heat to 55° C to 60° C and complete the titration by adding the perman-
ganate solution until a faint pink color persists for 30 seconds. Add the last
0.5 to 1 ml dropwise, with particular care to allow each drop to become
decolorieed be fore the next is introduced.

3.10 Sulfuric acid (1 to 19). Mix 5 parts by volume of A.C.S5. reagent grade
sulfuric acid with 95 parts by volume of freshly distilled water.

3.11 Mercuric chloride solution. A saturated solution of A.C.5. reagent
grade mercuric chloride (60 to 100 g per liter).

3.12 Sulfuric-phosphoric acid mixture. Mix 150 ml of A.C.8. reagent grade
sulfuric acid with 150 ml of A.C.S. reagent grade phopshoric acid and dilute the
mixture with freehly distilled water to 1 liter.

3.13 Sodium diphenylamine sul fonate indicator solution. Dissolve 0.2 g of
p-diphenylamine sulfonic acid sodium salt, (CgH5NHCg—H44-S04Na) in 100 ml of
freanly distilled water.

3.14 Standard potassjum dichromate solution (0.1 N). Dissolve 4.904 g of

A.C,5. reagent grade potassium dichromate in freshly distilled water and dilute
to 1 liter. Standardize againat MBS standard sample No. 27.

3.15 Qther reagents. As prescribed in the individual methods referenced
hereain.

4. PROCEDURE

Separate the pigoent from the vehicle of a weighed amount of the paint by method
4021 and examine the pigment and vehicle individually as follows.

4.1 Carbon and insoluble mineral material. Weigh to the nearest 0.1 mg about
1 g of the pigment and tranmsfer to a porcelain dish. Moisten with a few drops of
the alcochol (see 3.1), and add 20 ml of A.C.S. reagent grade hydrochloric acid.
Cover, and heat on steam bath for 15 minutes. Remove cover and evaporate to
dryness. Moisten the residue with a few drops of the hydrochloric acid, and add
25 ml of water. Bring this solution to & boil and let the iunsoluble matter
settle out on a steam bath. Filter on a weighed Gooch cruecible, and wash with
hot water until the washings are free from lead and iron. Retain the filtrate
and washings for uee in 4.2.1. Dry the crucible and contents at 105° C #2°°C*
(221° F +3.6° F) for 2 hours. Ignite for 7 wisutes in a current of dry carbon
dioxdde (using a Rose crucible cover) with a flame about 20 cm high. Cool in a
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Downloaded from http://www.everyspec.com

METHOD 7311
January 24, 1986

current of dry carbon dioxide and weigh. The increase of weight represents the
weight of combined carbon and insoluble mineral matter in the sample. Then
ignite with free access of air or in a current of oxygen until all carbon is
consumed. Cool the crucible in a desiccator and weigh. Calculate and report
the loss in weight as perceatage of carbon and the weight of the residue in the
crucible as percentage of insoluble mineral matter in the pigment.

4

6.2 Lead oxide as Pbq0y.

4.2.1 Llead oxide in pigment. Dilute the combined filtrate and washings from
4.1 to about 250 ml with distilled water. Neutralize with A.C.S. reagent grade
ammonium hydroxide and then add between 2 and 3 ml of A.C.S. reageat grade
hydrochloric acid in excess. Pags in a rapld stream of hydrogen sulfide until
all the lead is precipitated. Allow the precipitate to settle, filter through a
paper and wash the precipitate with water containing a little hyd:ogen gsulfide.
Retain the filtrate and washings for uge in 4.3. Disdolve the precipitate from
the filter with hot dilute nitric acid (see 3.2). Add 10 ml of A.C.S. reagent
grade sulfuric acid and evaporate until copious fumes of sulfur trioxide are
evolved. Cool, add 75 milliliters of distilled water and 75 ml of the alcchol
(see 3.1). Stir, let gettle and filter through a weighed Gooch crucible. Wash
with alcohol diluted with an equal volume of distilled water. Dry, igaoite
gently, and weigh the precipitate as PbSOy. :

4.2.2 Lead oxide in vehicle. Evaporate the organic solvents from the vehicle
obtained in 4 in & porcelain crucible on a steam bath. Heat the crucible and

o -] L)
its contents in an oven at 105° +2° ¢ (221° F +3.6° F) for several hours to

remove all traces of water. Place the crucible on the floor of a hood and burn
off most of the organic matter using a low flame. "When the conteots of the
crucible have reached a charred state place the crucible in a muffle furnace and
ignite at a dull red heat, not over 600° C. Dissolve the ash in dilute mitric
acid (see 3.2) using a few drops of A.C.S. reagent grade hydrogen peroxide and
warming on a steam bath if necessary. Carefully transfer the acid solution to a
400-m1 beaker filtering through paper, if necessary to remove any carbouaceocus
matter. Contipue by adding 10 ml of A.C.S. reagent grade sulfuric acid and
evaporate until copious fumes of sulfur trioxide are evolved. Cool, add 75 ul
of distiiled water and 75 ml of the alcohol {see 3.1i). B5tir, iet settle and
filter through a weighed Gooch crucible. Wash with alcohol diluted with an
equal volume of distilled water. Dry, ignite gently, and weigh the precipitate
as Pb50g. . '

4.2.3 Calculstion. Calculate the percentage of lead oxide expressed as
Pb30, on the basis of the pigment content of the paint as follows.

4.2.3.1 Convert the weights of the Pb50; obtained in 4.2.1 and 4.2.2
respectively, to grams of Pb304 by multiplying by the factor O. 7536

4.2.3.2 From the ue:ght of P30, obtained in pignent (see 4.2.3: l) aad
the weight of the pigument used, determine the perceantage of Pbj0y m_ the

extracted pignment.
ED. . TEST METHOD 8TD. NO. 1410
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4.2.3.3 Calculate the amount of Pb30s4 found in the venicle (see 4.2.3.1)
to a percentage of pigment basis using the following equation:

Percent Pb30y = 52D ¥ 100

where!:
A = Grams of Pb304 obtained in vehicle (pee 4.2.3.1).
B = Grams of paint used in extraction of pigment (see 4).
D = Percentage of pigment in paint expressed as a decimal fraction.

4.2.3.4 Report the sum of the percentage of Fbq04 found in 4.2.3.2 and
4,2.3.3 as the percentage of lead oxide in the pigment.

4.3 Iron oxide as Feq01.

4.3.1 Iron cxide in pignent. Heat the combined filtrate and washings from
4,2.1 to expel the hydrogen sulfide. Add a few millilicera of bromine water
(see 3.3) and continue heating to expel the excess bromine. Drop in the
atannous chloride solution slowly umtil the last drop makes the solution
colorless or free from any tinge of yellow. Add 1 or 2 drops in excess of
stannous chloride solution. Keep the watchglass on the beaker while adding the
stannous chloride solution, and agitate the hot iron solution after each
addition. If too much stannous chloride is added by mistake, add the potassium
permanganate eolution (see 3.9) to the solution until a yellow color appears,
then again add the stasnnous chloride solution drop by drop until the yellow
color just disgappears, again adding one or two drops in excess. Dilute with 200
ml of cold water, then add all at once with vigorous stirring 15 ml of the
mercuric chleride solution (see 3.11). Llet stand 3 or 4 minwtes. A slight
white precipitate should form. If none, or a heavy grayish precipitate forms,
the determination should be discarded and repeated. Add 15 ml of the sulfuric-
pnosphoric acid mixture (see 3.12) and 6 to 8 drops of the sodium diphenylamine
indicator solution (see 3.13). Titrate with the standard potagsium dichromate
solution (see 3.14), taking the sudden change of the green color to a purple
color as the end point.

4,3.2 Calculate the total iron as percentage of iron oxide in the pigment
using the following equation:

A x N x 0.07985
s

Percent Fej05.= x 100

vhere:

A = Milliliters of standard potassium dichromate solutico required for- the-
titration.

N = Normality of potassium dichromate solution.

8 = Grams of mample used.
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5. NOTES
5.1 If the pink color should persist because the permanganate is in excess,

digcard and begin again, adding a few williliters less of the permanganate
solution. -

6. PRECISION

6.1 Ho. data.

FED. TEST METHOD STD. ND. 14iC.
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1. SCOPE

1.1 This method covers procedures for the analyala of pigment extracted from
iron oxide-zinc chromate paints and primers.

2. APPARATUS . ’

2.1 Beakers, 400- and 600-ml beakers.

2.2 Porcelain crucible.

3. REAGENTS

3.1 Staonnous chloride solution (10 percent). Dissolve 50 g of A.C.S. reagent
grade staonous chleride in 300 ml of A.C.S. reagent grade hydrochloric acid and

dilute with freshly distilled water to 500 ml. Keep the clear solution ip a
tightly stoppered bottle containing some metallic tin.

3.2 Sodium hydroxide solution {30 percent). Dissolve 30 g of A.C.S. reagent
grade godium hydroxide ipn 70 ml of freshly distilled water.

3.3 Hydrochloric acid (1 to 3). Mix 1 part by volume of A.C.S. reageat grade
" hydrochloric acid with 3 parts by volume of freshly distilled water.

3.4 Sulfuric acid (1 to 4). Mix 1 part by volume of A.C.S5. reagent grade
sulfuric acid with 4 parts by volume of distilled water.

3.5 Formic acid mixture. Add 60 ml of A.C.S5. gpagent grade ammonium
hydroxide to 400 ml of A.C.5. reagent grade formic acid. In another container,
dissolve 500 g of A.C.S. reagent grade ammonium sulfate in approximately 1 liter
of freghly distilled water. Mix the two solutions and add sufficient water to
make 2 liters.

3.6 Hydrochloric acid (1 to 1). Mix equal parts by volume of A.C.S5. reageunt
grade hydrochloric acid and freshly distilled water.

3.7 Tartaric scid (25 percent). Dissolve 250 g of A.C.5. reagent grade
tartaric acid in freshly distilled water and dilute to 1 liter.

3.8 Standard potassium permanganate solution (0.1 N). Dissolve 3.161 g of
A.C.B8, reagent grade potassium permanganate in a liter of freghly distilled
water, let stand 8 to 14 days, siphon off the clear solution {(or filter through
an asbestos filter), and standardize as follows: Transfer 0.3 g weighed to the
nearest 0.1 mg of sodium oxalate, National Bureau of Standards standard sample
40F (dried for 1 hour at 105° C) to a 600-ml beaker. Add 250 ml of dilute
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sulfuric acid (see 3.11) previously boiled for 10 te 15 minutes and then cooled
to 27° +3° C, Btir until the oxalate has dissolved. Add 39 to 40 ml of the
potaastum permanganate (0.3 g of the sodium oxalate requires 44.75 ml of the
potasaium permanganate solution—0.1 N) at a rate of 25 to 35 ml per minute,
vhile stxrtlng slowly. let stand until the pink color disappears (about 45

..... P Y 113 Howt L. EEO_/Z2N0 M ned nncesi] o dn o2 e g e mddl s oo
geconue/s \gee .J‘ll.[o no€ac Co JJ Tou u and CompiEce the titration u_y GOGUling wae

permanganate solution until a faint pink color persists for 30 seconds. Add the
last 0.5 to 1 ml dropwise, with particular care to allow each drop to become

decolorized before the next is introduced.

3.8.1 Determine the excess of permanganate required to impart a pink color to
the solution, by matching the color by adding the permanganate solution to the
same volume of the sulfuric acid (see.3.8) at 55° C to 60° C. (This correction

usually amounts to from 0.03 to 0.05 ml).

3.8.2 Calculate the normality of the permangante solution using the following
equation:
S
0.06701 (A - B)

where!

N = Normality of potassium permanganate solution.

5 ® Grams of sodium oxalate used.

A = Milliliters of potassium permanganate solutionm required for the sodium
oxalate solution.

b = Milliliters of potassium permanganate solution required for the sutfuric
acid and blapk.

i
3.8.3 The standard potassiuvm perwanganate solution shall be stored in a
glasa-atoppered bottle painted black to keep out light.

3.9 Silver nitrate solution (2.5 percent). Dissolve 2.5 g of A.C.5, reagent
grade silver nitrate in freshly distilled water and make up to 100 ml volume.

3.10 Ammonium persulfate solution. A freshly prepared solution of A.C.S.
reagent grade ammonium persulfate in freshly distilled water in the proportion
of 4 g per 20 ml of aolution.

3.11 sulfuric acid (1 to 19). Mix 5 parts by volume of A.C.S5. reagent grade
sul furic acid with 95 parts by volume of freshly distilled water.

3.12 Hydrochloric acid (1 to 2). Mix 1 part by volume of A.C.S. reagent '
grade hydrochloric acid with 2 parts by volume of freshly distilled water.

3.13 Asmonium hydéoxide. A.C.5. reagent grade.

FED. TEST METHOD 8TD. NHO. 141C .
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3.14 Standard potassium ferrocyenide solution. Diasolve 22 g of A.C.S.
reagent grade potassium ferrocyanide in freshly distilled water mod dilute to
1,000 ml. {A.C.S. reagent grade sodium sulfite may be added to stabilize the
golution in the proportion of 7 g per liter of solution.) To standardize,
trans fer sbout 0.2 g weighed to the nearest 0.1 mg of A,C.S. reagent grade
metallic zinc to a 400-ml beaker. Dissolve in 30 al of hydrochloric acid (see
3.12). Drop in a small piece of litmus paper, add the ammonium hydroxide (see
3.13) uotil slightly alkaline. Add the hydrochloric acid until just acid, and
then add 3 ml in excess. Dilute to about 250 ml with het water and heat nearly
to boiling. Run in the ferrocyanide solution slowly from a burette with
constant etirring until a drop tested on a shite procelain plate with a drop of
the uranyl
indicator (see 3.15) shows a brown tinge after standiang about 1/2 minute. Bun a
blanck with the same amounts of reagents and water. Calculate and record for use
in 4.3.2.1 the grams of zinc oxide equivalent to 1 ml of the solution as follows:

_ 5 _x1.2447
A -B

F

vhere:

F = Zinc oxide equivalent of the standard potassium ferrocyanide solution in
grams per milliliter.

S = Grams of metallic zine taken.

A = Milliliters of potassium ferrocyanide solution required for titration of
zinc. .

B = Milliliters of potassium ferrocyanide solution required, for titration of
bladk. :

3.15 Uranyl indicator solution. A 5-percent solution of A.C.S. reagent grade
uranyl nitrate in freshly diatilled water or a S-percent solution of A.C.S.

reageat grade uranyl acetate in water made slightly acid with A.C.S reagent
grade glacial acetic acid,.

3.16 Mercuric chloride solution. A saturated solution of A.C.8. reagent
grade mercuric chloride (60 to 100 g per liter).

3.17 Sulfuric-phosphori¢ acid mixture. Mix 150 ml of A.C.S reagent grade
sulfuric acid with 150 wl of A.C.5. reagent grade phosphoric acid and dilute the
wixture with freshly distilled water to l liter.

3.18 Sodium diphenylamine sulfonate indicator solution. Dissolve 0.2 g of
P-diphenylamine sulfonic acid sodiuwm salt in 100 ml of freshly distilled water.

3.19 Standard patassium dichromate solution (0.1 N). Aﬁ prescribed in ASTM D
521. .

FED. TEST METHOD 5TD. WO. 141C
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3.20 Standard ferrous ammonium sulfate solution (0.1 N). Disaolve 42 g of
A.C.S. reagent grade ferrous ammonium sulfate in a cool wixture of 50 ml of
A.C.8. reagent grade sulfuric acid and 950 ml of freshly distilled water. To
obtain the ratio of the ferrous ammonium sulfate solution to the potassium
permanganate solution (see 3.8) take 25 ml of the former, dilute to 350 ml with
cool diluted sulfurlc acid (see 3.11), add 2 ml of A.C.5. reagent grade
phosphoric acid, titrate with standard potassium permanganate solution to a
faint permanent pink tint. Determine a blamk on the same volume of water and
acids, deduct and calculate the volume of potassium permanganate solution which
is equivalent to 1 ml of the ferrous ammonium sulfate solution. The ratio of
the ferrous ammonium sulfate solution to potassium permanganate solution must be
determined each day the solution is used for titrating a test specimen, unless
the ferrous ammonium sulfate solution is kept in an inert atmosphere, i.e.,

nitrogen or other inert gas.

n the individual mathods referenced

LU S ] H e LR Rt

.
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4, FPROCEDURE

Examine the pigment extracted from the coating material by method 4021 as
follows.

4.1 Total iron oxide. Weigh to the neareat 0.1 mg about 0.5 g of the pigment
into a procelain crucible and ignite gently to destroy organic matter. Transfer
to a 400-ml beaker and add 25 ml of A.C.S. reagent grade hydrochloric acid.
Cover with a watchglass and digest just short of boiling (80° C to 90° C) till
no dark specks can be seen in the insoluble residue. If necessary, add a few
drops of the stannous chloride solution (see 3.1) to assist in dissolving the
iron. When the residue is light in color, the solution ¢f iron may be
considered complete. Dilute with water to about 100 ml, neutralize with the
sodium hydroxide adding an excess and boil. Decant through a filter paper and
wash the precipitate and residue with water. Redissolve the precipitate with 10
ul of dilute hydrochlorlc acid (see 3.3). Dilute and reprecipitate the iron
with the sodium hydroxide solution. Heat to boiling, then filter and wash the
precipitate, Disasolve the precipitate from the fiiter paper into the same
besker with the dilute hydrochloric acid. Then add 25 to 50 ml of water and
heat to geantle boiling (avoid vigorous prolonged boiling). Drop in the atannous
chloride solution slowly until the last drop mskes the solution colorless or
free from any tinge of yellow. Add 1 or 2 drops in excess of stannous chloride
solution. Keep the watchglass on the besker shile adding the stamnnous chloride
solution, and agitate the hot iron solution after each addition. If too much
stannous chloride is added by mistsake, add the potassium permanganate solution
{(sece 3.8) to the solution until a yellow color appears, then agaia add the.
stannous chloride solution drop by drop until the yellow color just disappears,
again adding 1 or 2 drops in emess. Dilute with 200 ml of cold water, then add
all at once with vigorous stirring 15 ml of the mercuric chloride solution {see
3.16). Llet atand 3 or 4 minutes. A glight white precipitate should form. If
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none, or a heavy grayish precipitate forms, the determination should be discarded
and repeated. Add 15 ml of the sulfuric-phosphoric acid mixture (see 3.17) and
6 to 8 drops of the sodium diphenylemine indicator solution (see 3.18). Titrate
with the standard potassium dichromate solution (see 3.19), taking the sudden
change of the green color to a purple color as the end poist. Caclulate the
total iron as percentage of iron oxide in the pigment using the following
equation:

A xNx0.07985
S

Percent Fey0g3 = x 100

where:

A = Milliliters of standard potassium dichromate solution required for the
titration.

N = Normality of potassium dichromate solution.

S = Grams of sample used.

4.2 Total chrowmium and zinc;yelléw.

4.2.1 Weigh to the nearest 0.l mg about 1 g of the pigment and trensfer it to
a 600-ml beaker. Add 50 ml of dilute sulfuric acid (see 3.4) and heat until the
eginc yellow is dissolved.. (The iron oxide may not entirely dissolve. If it
does not, filter the solution into another 600-ml besker.)} Dilute to about 2300
wl with distilled water, astir and heat to boiling. To the boiling solution add
a gmall amount of the potassium permanganate solution {(see 3.8) to ipsure the
presence of some manganese. Then add to the boiling solution 10 ml ' of the silver
nitrate solution (see 3.9) and 20 wl (adding this slowly) of the ammomium persul-
fate solurion (see 3.10). The hot solution should ghow the usual permanganate
color. 1f this color does not develop, or if it disappears, add more persul Eate.
Whep the permanganate color is permanent, boil (best done on a hotplate) for 10
to 15 minputes to destroy excess persulfate. Then add 5 wl of dilute hydrochloric
acid (see 3.3) and boil for 5 to 8 minutes to reduce oxidized manganese. The
color now should be the usual chromate yellow (see 5.2). Cool to about 20° C
dilute to 400 ml, and add exactly 50 ml of the standerd ferrous ammonium sulfate
solution (see 3.20) from a burette. Titrate the excess of ferrous salt with the .
standard potassium permanganate solution (see 3.8). The first faint permanent
(1 winute of atlrt1ng) darkening of the green cclor is teken as the end point.
(The end point is quite sharp and well defined, but requires some practice.
Addition of exress permanganate increases the dnnrh of the color chich figa 11y

—=SI2 piil s ML P e e WAk

becomes purple).
Determine the volume- of the potaasium permangante solution that is equivalent to
50 ml of the ferrous amwonium sulfate solution according to the procedure for:
atandardization given in 3.20.

4.2.2 gCalculation. Calculate the percentage of total chromium as Cr0j and
the percentage of zinc yellow as follows:

FED. TEST METHOD STD. MNO. l41C
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Percent Cr05 =

uhe_re:

A = Milliliters of atandard potassium pemangénate sclution equivalent to the
50 milliliters of the ferrous ammonium sulfate solution added.

B = Milliliters of standard potassium permanganate solution required to
titrate the excess of ferrous salt in sample.

N = Normality of the potassium perwanganate solution.

S = Grama of sample used.

4,2.2,1 Multiply the percentage of CrO3 by the factor 2.4 to determine the
percentage of zinc yellow in the pigment.

4.3 Zinc oxide.

4.3.1 Weigh to the nearest 0.1 mg sbout 1 g of the pignent and transfer to a
250-ml beaker. Add 25 ml of the dilute sulfuric acid (see 3.4} and let stand at
room temperature with occasional stirring for several hours. Filter into a
400-ml besker, wash paper and insoluble material with the dilute sulfuric acid
until free of chromium. Dilute to 150 ml with distilled water and add 25 wml of
the colution of tartaric acid (see 3.7). Make just neutral to litmus paper with
A.C.5. reagent grade amwonium hydroxide and add 25 ml of the formic acid mixture

(see 3.5). Care must be observed to adjust the acidity to the proper pH (between

2 and 3) for quantitative precipitation of zinc as sulfide. Pass a rapid strean
of hydrogen sulfide through the solution for 30 minutes. Allow the precipitate
to settle for 30 minutes, filter, and wash with distilled water saturated with
hydrogen sulfide. Place the paper and precipitate in a beaker and dissolve the
precipitate with hot dilute hydrochloric acid (see 3.6). Boil to remove
hydrogen sulfide, filter, wash, and cool. Neutralize with ammoaium hydroxide,
then add 3 ml of A.C.5. reagent grade hydrochloric acid in excess. Dilute to
approximately 250 milliliters with hot water, heat nearly to boiling. Titrate

the solution shile hot with standard potassium ferrocyanide solution in 3.14.

4.3.2 Calculations.

4.3.2.1 Calculate the percentage of total zinc expressed as Zn0 as follows:

o e mn _ (A-B)Y xF _ ,,n
rexcent 4n = s X LVv

Where:

A = Millilters of standard potassium ferrocyanide solution used for titration

of sample.
B = Milliliters of stsndard potassium ferrocyanide solution used for titration

of blank. .
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F = Zinc oxide equivalent of the standard potassium ferrocyanide solution in
grams per milliliter (see 3.14).
§ = Grama of aample used.

4.3.2.2 Convert the percentage of zinc yellm} obtained in 4.2.2.1 to
percentage ¢f Zn0 by multiplying by the factor 0.37.

4.3.2.3 Subtract the percentage of Zn0O obtained ip 4.3.2.2 from that obtained
in 4.3.2.1, and report the remainder as percentage of zinc oxide in the pigment.

4.4 Insoluble siliceous material. Weigh to the nearest 0.1 mg about 0.5 g of
the pigment and transfer to & 400-ml beaker. Add 15 ml of A.C.S. reagent grade
hydrochloric acid and heat gently until the iron oxide and zinc yellow are
completely diseolved. Evaporate to dryaness and heat at 105° ¢ 2° ¢ {221° ¥
*3.6° F) for 1 hour. Moisten the resxdue with a few drops of the hydrochloric
acid, dilure to 100 wl with hot water, boil, filter, and wash with hot water.
Transfer the filter paper and cootents to a weighed porcelain crucible. Ignite,
cool in a desiccator and weigh. From the weights of the ash and sample used,
calculate the percentage of insoluble giliceous material in the pigment.

5. NOTES
5.1 If the pinok color should persist because the permanganate is in excess,
discard and b"gin .again, adding a few ml less of the permanganate solution.

5.2 After the addition of the ammonium persulfate the elapsed boiling time
should be pot less than 15 nor more than 30 minutes.

6. PRECISION

6.1 No data.

FED. TEST METHOD S1D. NO. 141C
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ZINC OXIDE AND ZINC CHROMATE IN PAINT .PIGMENTS
(COMPLEXOMETRIC METHOD)

l. SCOPE

1.1 This method describes a rapid, direct, volumetric method for the analysis
of mixed pigments containing zinc oxide or zinc chromate but is not applicable
to the determination of zinc in zianc gulfide pigments. The only interference
may come from the presence of alkaline earths, oxides or hydroxides of calcium
or magnesium which:- are slightly soluble in the buffered mixture used to effect
solution, but interference can be elitinated by the use of the alternate
procedure described in 4.2.

2. APPARATUS

2.1 Flask. A 250 ml glass—stoppered Erlenmeyer flask.

3. REAGENTS

3.1 Buffer sclution (pH 10). Dissolve 54 g of aumonium chloride in some

water, add 350 ml of concentrated ammonium hydroxide and dilute to ome liter
with water.

3.2 Disodium ethylenediaminetetraacetate, 0.2 N. Dissolve 37.2 g of digodium
ethylenediaminetetraacetate dihydrate in water and dilute to 1 liter.

3.3 Erviochrome Black T (0.5 percent). Dissolve 0.25 g of Eriochrome Black T
indicator and 2.2 grams hydroxylamine hydrochloric (as sl:abﬂmer) in 50 ml
methanol.

3.4 Primary standard. Weigh accurately, about 3 g of oven-dried, high purity
zinc oxide. Dissolve in the buffer solution and dilute to 500 ml with the
buffer solution. Use 10 to 25 ml pipetted aliquots as blanks for
standardization with each day's analyses. Calculate the normality of the
atandard solution (Normality = weight of zinc oxide x 0.04915).

4. PROCEDURE

4.1 Procedure whea alkaline -earth pigneats are absent.

4.1.1 ¥eigh a sample of pigment that will contain the equivaient of 0.1 g of
zinc oxide into a 250-ml glass-stoppered Erlenmeyer flask.

4.1.2 Pipette an accurate aliquéot of 10 to 25 ml of the primary atandatd zinc
oxide into a separate 250wl flask.

FED. TEST METHOD STD. NO. 141C
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4.1.3 Add 25 ol of the ammonia-ammonium chloride buffer mixture to the
ssmple, stopper and shate vigorously every few minutes over a period of 15
minutes. Filter through paper of fxne porosity into a 400-ml beaker and dilute
to 300-ml with water.

4.1.4 Titrate both sample and standard with disodium ethylenediaminetetra-
acetate using 10 drops of the Eriochrome Black T as indicator. Just before the
end point is reached, add another five drops of the indicator. The color change
will be from wine red to blue or from orange-red to green, depending on shether
or not chromium is present.

4,2 Procedure vhen alkaline earth pigments are present.

4.2.1 Treat as in 4.1.1 and 4.1.3 except add 2 grame of ammonium diphosphate
to the pipnent gample before the buffer mixture is added. After 15 minutes of
agitation add a Whatman filtration accelerator pad and agitate the sampte
again. Filter through paper of wmedium retention into a 400-ml beaker and wash
the residue with at least 200 wl of & wash solution that contains 250 ml of the
buffer mixture and 10 grams of the monobasic ammonium phosphate per liter of
solution. Do not uee water for washing. Proceed as in 4.1.4.

4.3 Caleuwlation.

4.3.,1 Calculate the normality of the reagent from the normnl1ty of the
etandard (see 3.4).

4.3.2 Calculate the percent zinc oxide:

Percent Zn0O = ml of EDTA x normality of EDTA x 4.069
Weight of pigment sample

4.3.3 1f preferred, percent zinc chromate can be calculated from the percent
zine oxide by the factor 2.62.

5. WNOTES
5.1 DHNone.
6. FPFRECISION

6.1 No data.
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KETONE CONTENT OF PAINT SOLVENTS
1. SCOPE

1.1 This method determines four of the ketones® frequently used in paint
thinners. It provides for both qualitative and quantitative analysis-

2. APPARATUS N

2.1 Gas chrowatograph eciuipped with a flame ionization detector, recorder,
and capability for programmed column temperature.

2.2 Column. A 0.92 meter by 3.2 millimeters diameter Teflon—coated, stainless
steel tube packed with 50-80 mesh porous polymer material.l/

3. REAGENTS

3.1 Glacial acetic acid.

3.2 Sodium nitropruseide.

3.3 Isopropyl alcohol.

3.4 Ethyl alcochol.

3.5 Ammonium hydroxide.

3.6 P-nitrophenylhydrazine.

3.7 Hydrochloric acid.

3.8 Potassium hydroxide.

3.9  Levulinic acid.

3,10 2, 4-dinitrophenyihydrazine. . Place 6.0-6.1 g of Z,Q*dinii:rupt_lenyl—
hydrazine (DNPH) into a 125 wl Erleameyer flask. Slowly and carefully add 30 ml
af concentrated sulfuric acid vhile stirring and cocling in an ice bath. 5tir
about~1 hour to dissolve the DNPH. Let cool to room temperature, then care fully.
add 90 ml of a 7:2 mixture of 95 percent ethanol:water in 1~ to 2-ml increments.
Cool in ap ice bath for about 10 minutes. Crystals msy form. Transfer the
reagent to a 200-ml Erlenmeyer flask with the gid of another 90 ml of the 7:2 95
percent ethyl alcohol;water mixture,.adding it rapidly and with agitation.

Cover the flask with an acid-resistant closure. and allow to stand overmight.
Transfer the reagent to a glass-atoppe:ed bottle, filtering through gless wool
if a residue is present.

1/ Porapak Q has been found puitable for this purpose.
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&. PROCEDURE

4.1 Qualitative tests for ketonea. The solvent obtained from dietillation
.method ASTM D 3272 ig subjected to the following tests.

f.1.1 Qualitative test no. i. Pipet 0.3 ml of the solvent into a micro test
tube. Add 2 drops of glacial acetic acid followed by 2 drops of gaturated sodium
pitroprusside in 50:30:20 - water:isopropyl alcohol:ethyl alcohol., After thor-
ough mixing, tilt the test tube to an angle of 30 degrees and add 5 drops of
28=-percent ammonium hydroxide. Mix the solution and allow the color to develop
for one minute. An orange-to-purple color is positive for methyl iscbutyl ketone,
methyl isoamyl ketone, or mesityl oxide. (Mineral spirits alone yields an off-
yellow color).

4.1.2 Qualitative test no. 2. Place 1 drop of the solvent into a micro test
tube to which has been added 2 mg of p-nitrophenylhydrazine dissolved in 10 ml
of isopropyl alcohol and 5 drops of concentrated hydrochloric acid. Boil the
mi xture for 30 seconds and add 3 drops of a saturated sclution of potassium
hydroxide in 95:1 - jsopropyl aleohol: water. Apn orange-to-red-violet color is
poaitive for isophorone. The color changes from orange to purple as the
isophorone concentration is increased from 2 to 5 percent. (Mineral spirite
containing no ketones yield a bright yellow color vhen subjected to this teat.)
When either of the above qualitative tests is positive, the sample is analyzed
further as follows.

4.2 Quantitative test.

4 2.1 Ketone extraction. Pipet 1.0 ml of the solvent into & 50 ml glass-
stoppered Erlenmeyer flask containing a Teflon-—coated magnetic stirring bar.
Add 25 wl of the DNFE reagent and stopper the flask. (This procedure is designed
for solvent mixtures containing 5 percent or less ketones. If more are found to
be present, the oripginal solvent blend should be quantitatively thioned with
mineral epirits and an aliquot of this dilution carried through the procedure.)
8tir for 1 hour after the initial appearance of & precipitate. Place the flask
in & refrigerator and swirl periodically over a period of 100 miputes. Vacuum
filter by transferring the precipitate -sud stirring bar to a 15wl medium frit
glass crucible uaing 25 wl of 1 N hydrochloric acid followed by 25 wl of water
for the tranafer and washing. Maintain the vacuum overnight. More crystals
will form in the filtrate. Refilter through the same crucible using a miniumum

. amount of water for transferring and washing. Maintain the vacuum for about 1

hour. Transfer the crucible containing the precipitate and stirring bar to a
one-necked, 50-ml, resin-reaction flask. Add 40 ml of levulinic acid which
containa 10 percent of 1 N hydrochloric acid by volume. Clamp the top, which is
fitted vith a Grsham veflux condenser, in place and loosely atopper the top of
for 80 minutes with periodic agitatio

n
i UuLL Gpitaciiiie

Cool the mixture to room temperature and quantitatively transfer it to a glass~-
stoppered container using ethyl ether. The ether solution of the extracted
kketones is ready for the following treatment and chromatographic analysis.

the condanser. Warm on a steam bath
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4.2.2 Sample for pas chromatographic analysis. Add 0.1 g of nonane (internmal
atandard) weighted to the nearest milligram to the ‘ether solution of the
extracted ketones. Mix thoroughly. Transfer 2 wl of the mixture to a 5-inch by
1/2-inch test tube and add 1 ml.of distilled water. Stopper the test -tube,
agitate gently, and cool to equilibrium in an ice~water bath. Add, dropwige,; 1.
ml of 40-percent aqueous sodium hydroxide. Maintain the temperature below 20° C
and agitate intermittently for 5 minutes. 'Centrifuge the wixture until the two
layers separate cowpletely. Transfer most of the upper layer to a 2-ml, septum-
fitted vial and reserve for chromatographic analysis.

4.2.3 Gas chromatographic analysis. With & 10 ml syringe inject 2 microliters
of the solution prepared as above inte the gas chromatograph which is operated
under the following conditions: :

Carrier {helium) flow-rate 25 wl/min
Injection port temperature 250° ¢C
Flame ionization detector temperature 300° ¢C
Initial column temperature . 180° C
Rate of column temperature increase 3% C/min
beginning at 10 min’
Final column temperature 225° C
Total length of run 40 min

Identify the ketones from previocusly determined retention times.

Calculate the concentration of each ketone from the relationship;

Cx = Cis x 2% x F
A1s

shere:
Cy is the ketone concentration.
Cig is the internal standard coocentration..
Ax is the area under the ketone peak.-
‘Als is the area under the internal atandard peak.
F is a correction factor determined with known concentrations.
5. NOTES
5.1 Hone.
6. FRECISION

6.1 No data.

FED. TEST METHOD S§TD. NO. 141C
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1. . SCOFE

1.1 This method includes two procedures for the determination of the vinyl
chloride-acetate copolymer in modified alkyds and for the phthalic arhydride
content. : .

2. APPARATUS

2.1 Pilter crucible. Prepare in advance a special filter crucible for the
vioyl resin by adding a mat of asbestos fiber to a fritted glass crucible of
coarse porosity, dry in an oven, cool in a desiccator, and weigh.

3. REAGENTS

3.1 Alcoholic potassium hydroxide, 0.125N. Prepare by dissolving 8.3 g of
potassium hydroxide pellets in one liter of absolute ethyl acohol by refluxing,
then filter.

3.2 Dioxane
4. PROCEDURE
4.1 Vioyl resin.

4.1.1 Weigh accurately & sample of the vehicle isolated by method 4032,
representing G.1 to 0.2 g of vinyl resin (about 1. to 2 g of vehicle) into a 50-ml
stoppered flask. Add 5 wml of 1,4-dioxane, mix and reweigh.

4.1.2 Pour 200 ml of the filtered 0.125 N alcoholic {.iotassin..m hydroxide into
a wide-mouth 500-ml glass-stoppered flask. While swirling the alkali solution,
add the contents of the sample flask (see 4.1.l1) very slowly, then stopper and
reweigh the 50-ml flask. Without delay, shace the stoppered 500-ml flask

constantly for 5 minutes, starting with the pouring of the sample (see 5.1).

4.1.3 Filter the sample promptly at the end of the agitation through the
specially prepared filter crucible, collecting the filtrate in a clean, dry
suction flask. When all the filtrate has drained through, set aside the
Filtrate for phthalic anhydride analysis (see 4.2). Continue the transfer and
washing of the precipitate in the crucible with 95 percent ethyl alcohol but do
oot add the washing to the separated filtrate. Wash the crucible twice with
water and finally with 95 percent ethyl alcohol. Dry at 60° C ip an oven to
constant weight (about 2 hours), cool and weigh.

4.2  Pathalic achydride.
4.2.,1 Transfer the filtrate from 4.1.3 to a 500-ml Erlenmeyer flask using
abgolute ethanol for a quantitative transfer. Add an additional 50 ml of

filtered 1.0 N potassium hydroxide in absolute ethanol. Attach a condenser and

FED. TEST METHOD STD. NO. 141C
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reflux for two hours in a water bath. Cool and filter through a weighed Gooch
or a medium porosity fritted glass crucible, using absolute ethanol as a wash
medium. Dry the crucible at 105° C, cool in a desiccator, and weigh.

4.3 Calculations.

4.3.1 Datermine the size of the resin aéﬁple from the three weighings made in
4,1.1 and 4.1.2 in the following manner:

Actual sample weight = %Eg x original sample weight
Where:
A = Weight of the stoppered empty flask

B = Weight of flask plus sample, plua dioxane (before pourimg)
C = Weight of flask plus residual sample (after pouring)

4.3.2 Calculate the percent of vinyl chlorideacetate resin as follows:

Weight of precipitate X 100
Weight of sample X nonvolatile fraction

Percent resin =

4.3.3 Calculate the percent phthalic anhydride as follows:

Percent phthalic anhydride - Weight of dipotassium phthalate X 61.1
Weight of sample X noovolatile fraction

5. NOTES

5.1 There must be no delay in begioning the hgitation of the sample and it
nugt be filtered promptly at the end of the 5-minute period. The weighing of
the sample flask may have to be delayed or accomplished by an assistant.

6. FPRECISION

6.1 No data.
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SOLVENT CONTENT OF ENAMELS AND ENAMEL THINNERS

(GAS LIQUID CHROMATOGRAPHY)
1. SCOPE

1.1

This method provides for the qualitative and quantitative analysis of
solvents for enamels by application of gas liquid chromatography.

Two separate

procedures are inctuded in this method to include analysis for total aromatics
specifically, and a separate procedure for toluene and ethylbenzene specifically.
{In this form some of the tests may be omitted for some samples, depending on

specification requirements.)

A test for olefinic compounds is Tncluded.

2. MATERIALS
2.1 Gas chromatograp equipped with a suitable recorder and thermal conductiv-
ity detector. The operating conditions for the two procedures are as follows:
6-ft. column 18-ft. column
Detector cell temperature, °C 300 300
Detector gell current, ma 150 150
Injection port temperature, °*C 300 300
Helium flow at exit, cc/minute 175 110
Column temperature, °C 125 100

gy

2.2 Columpns. Two lengths of 1/
both packed with 35 percent N, N-Bi
Chromosorb P,

2.3 Syringe, fixed needle,
3. REAGENTS
3

10 microliter capacity.
[~

.1 Benzene, A.C.5. reagent grade.

.2 Acetone, A.C.S. reagent grade.

.3 Phenylcyclohexane, high purity.

w (7] L

.4 Potassium permanganate,
of water.

3.5 Sulfuric acid.

and dilute to 100 mL volume with concentrated acid.

Supersedes Method 7356, dated January 24, 1986

/4-inch copper tubing, 6-feet and i8-feet iong,
is (2-cyanoethyl) formamide on 60- to 80-mesh

1 percent by solution in 95 wh of acetone and 5 mL

Mix concentrated sulfuric acid with 15 mL of water, cool,

FSC 8010



Downloaded from http://www.everyspec.com

METHOD 7356.1
CHANGE NOTICE 1
10 December 1993

4. PROCEDURE

4.1 Total aromatic content - Procedure A. Transfer precisely 3 mlL of
distillate or thinner to a 25-mt glass-stoppered volumetric flask and add exactly
0.3 oL of high purity phenlcyclohexane. While cooling the graduate under tap
water, add 15 mL of 85 percent sulfuric acid slowly. After all the acid has been
added, shake vigorously for 2 minutes and allow the'layers to separate. Add
sufficient 85 percent acid to force the top layer into the neck of the flask and
then transfer most of the top layer to a micro-separatory funnel. Wash the
"distillate with 5 mL portions of distilled water until all acid has been removed
and reserve the washed solvent for chromatographic analysis. Install the 6-feet
column and follow the operating conditions described above. Inject about §
microliters of the acid-treated sample and allow the chromatogram to develop until
the internal standard, phenylcyclo-hexane, emerges.

4.2 Calculate the percent of total aromatic solvents as follows:

% total aromatic solvents, v/v = A X 1.07* X 10**

B
where, A = area of aromatic solvent peaks.
B8 = area of internal standard peak.
* = correction factor for the detector response.
&

percentage of internal standard added.

4.3 Toluene and ethylbenzene - Procedure B (NOTE 1}. Treat 3 mL of solvent in
the same manner as described in procedure A except substitute benzene for phenyl-
cyclohexane. Install the 18-foot column and follow the operating conditions
described for that column. Inject about 3 microliters of sample and allow the
chromatograph to develop until all of the xylene isomers appear. Purge the column
by raising the column temperature to 120 *C. After the high boiling materials
emerge, reset the column temperature to 100 °C. Calculate the percent of toluene

and ethylbenzene as follows:

% toluene, v/v = {area of toluene peak) (1.017)* {10}** (NOTE 2)
(area of benzene peak)

% ethylbenzene, v/v = {area of ethylbenzene peak) (1.054)* (10)**
{area of benzene peak)

where, * = correction factor for the detector response.
** = percentage of internal standard added.

4.4 Test for olefipic or cyclo-olefinic compounds. Place 2-3 drops of the
solvent or distillate into a small, clean test tube. Dissolve the sample in 1 mL

of acetone and add 1 drop of 1 percent permanganate solution (see 3.4). Shake and
allow to stand for 2 minutes. A positive test is indicated by the decolorization

BTV uw - e
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of the purple solution and the solvent is considered to contain olefinic or
cyclo-olefinic compounds {NOTE 3).

5. NOTES

5.1 MNote 1. If the total aromatic solvent content does not exceed the
limitations of the specification for aromatics, procedure B may be omitted.

5.2 Note 2. Sensitivity of the instrument should be adjusted to keep peakS
from running off the scale. Appropriate corrections must be made for changes in
sensitivity when computing the peak areas.

5.3 Note 3. This test will not be positive for solvents containing less than !
percent of these compounds.

6. PRECISION

6.1 No data.

3
Supersedes Method 7356, dated January 24, 1986
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1. SCOPE

1.1 This method describes the qualitative and quantitative analysis of
solvents in lacquers and in lacquer thinners by progtamﬁed-temperature gas

’ chromatography. Distillation of solvents from lacquers is avo1ded by

prec1p1t3t1on of the resin.

2. APPARATUS

2.1 A gas chromatograph equipped with a suitable recorder, a flow control
assembly to provide constant flow rate of the carrier gas through the detector
during programmed temperature operation, and separate temperature controls for
the injection port, detector, and column. The detector temperature should be
maintained at 200° C, the injection port temperature at 175° C, and the detector
cell current at 150 mA {(for thermal conductivity only), and the gas flow should
be adjusted to 60 ml per minute at the exit.

2.2 Column. 2.5 meters of 6-mm diameter gtainless steel tubing packed with
20 percent by weight of didecyl phthalate on 60- to B80-mesh Chromosorb P.

2.3 Syringe. Fixd needle, 10 wicroliter capacity.
3. REAGENTS

3.1 Pentgne.

4. PROCEDURE

4.1 Pour approximately 2 or 3 g of lacquer into a small testtube (13 X 100
mn) and insert a small stirring rod. Precipitate the resins by the slow
addition of 3 ml of pentane with constant stirring of the sample.

4.2 Heat the chromatographic column to 50° C. Withdraw a 5 microliter sample
of the supernatant liquid prepared in 4.l and introduce on the coluan.
Immediately engage the temperature programming mechanism for a column-heating
rate of 3° C per minute. Set the attenuation control at a point of low
sensitivity for the first five minutes and change to more sensitive positions as
the chromatogram develops, recording the settings. Discontinue the temperature
increase at 140° C, but allow the chromatogram to develop for a total of 40
minutes.

4.3 Identification of the major constitueats.
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4.3.1 The retention time of each constituent may be measured relative to

benzena. For this purpose, table I is provided as-a
completely accurate for all chromatographic columns.

mantTe? T [ R
ANAD LIS Le DELEVIVE

puide, but may not be

Retention time
relative to

Solvent benzene
Eth anol 0.42
Isopropanol 47
Ethyl acetate +65
Methyl ethyl ketone .75
Leopropyl acetate .85
Benzene 1.00
n-Butanol 1.41
Methyl isobutyl ketone 1.51
Toluene 1.64
n-Butyl acetate 1.74
Methyl iscbutyl carbinol 1.82
n-Anyl acetate 2.04
Mathyl amyl acetate and ethyl benzene 2.14
Im-Xylene and p-Xylene 2,19
o-Xylene 2.30
Butyl cellosolve 2.55
Celloasolve acetate 2.30

4.4 Calculation.

4.4.1 Determine the detector response correction factor (see 5.1) for each

solvent likely to be encountere
&

d
: | « TRy Sy JENGE T
[

- s e

ey 1 o
the internai stan

g fomn £o b £
€& data for Luture rTerferernce.

by chromatographing known mixtures of each with

e o 2

4.4.2 Megpure the area of each pesk obtained from chromatographing the

unknown samples, and correct for detector response.

4,4.3 Calculate the percent of each solvent as follows:

Percent = Corrected area of solvent peak X 100
Total corrected pesk areas

5.1 The correction factors for the detector responses are dependent on the
internal standard used and on the performance of the chromatograph, and should

be determined daily.

FED. TEST METH)D S8TD. NO. 141C
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6. FPRECIBION

6.1 HNo data.

FED. TEST METHOD STD. WO. 141C
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SOLVENT CONTENT OF LACQUERS CONTAINING NAPHTHA DILUENT
(GAS LIQUID CHROMATOGRAPHY)

1. B5COPE

1.1 This wethod provides for the qualitative and quantitative aonalysia of-
solvents for lacquers containing aliphatic hydrocarbons, by application of gas
liquid chromatography. Lacquere that do not coptain naphtha type diluents may
be analyzed by method 7360. The solvents in lacquers must first be removed by
AST™ D 3272, '"Distillation of Solvents from Enamels gnd Lacquers'. Deter-
minations way be made on a weight or volume basis.

2. MATERIALS

2.1 Gas chromatograph equipped with a suitable recorder and thermal
conductivity detector, equipped for programmed temperature operation. The
operating conditions are as follows:

Detector cell temperature, ° C 300
Detector cell current, ma 160
Injection port temperature, ° C 250
Helium flow at exit, ¢c/minute 100
Column heating rate, ° C/minute 2
Initial column temperature, ° C 60
Terminal column temperature 140

2.2 Column. Two lengths of l/4-inch copper tubing: an B-foot section packed
with 20 percent by weight of N, N-Bis (2-cyanoethyl) formamide on 60- to B0-mesh
Chromosorb P and a 12-foot length packed with 30 percent by weipht of diethylene
glycol succinate on 60- to BO-mesh Chromosorb P. The two sections are then
coupled together and installed sc that the sample passes first through the
8-foot section.

2.3 Syringe, fixd needle, 10 microliter capacity.
3. PROCEDURE

3.1 Weigh 5 ml of the isolated solvent intc a small stoppered flask. Rapidly
weigh 1 wl of internal standard, ethyl acetate, into the same flagk. Mix
thoroughly and inject about 3 micreoliters of sample onto the column and
chromatograph according to the directions described above. If the lacquer
cantaing pthvl acetate, alternate internal standardg guch as methyl iscbutyl

LAl SR RRL0 ;) SALT L nilLE =L il = LSl SRR T2y ae 22VRLS

ketone, butyl acetate, etc., may be used.

4. CALCULATION

4.1 Mecasure the area of each solvent peak and relate to the area of the known
anount of internal standard. Compute percentages on either a weight or volume
basis as required, as follows:

FED. TEST METHOD STD. NO. 141C
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Percent solvent, weight basisa = A x F x P
IxS§

where, A © area of solvent peak.
= detector reaponse correction factor for weight (see method 7360).
= weight of internal standard x 100,

= area of internal standard peak:

© weight of sample. ’

0y

Percent solvent, volume = A x F x P
LxS

where, A = Area of solvent peak.

detector response correction factor for volume (NOTE 1).
= volume of internal standard x 100.

= area of internal standard peak.

= volume of pample.

60 = iy i

5. NOTES

5.1 WNote l. Detector response correction factors for volume can be
calculated from the specific gravity of each solvent and the weight basis
correction factors.

6« PRECISION

6.1 No data.

FED. TEST METHOD 8TD. NO. 141C
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DETERMINATION QF PLASTICIZERS IN LACQUERS
(GAS-LIQUID CHROMATOGRAPHY)

1. SCOPE

1.1 This method describes a recammended practice for the qualitative and
quantitative analysis of lacquers for plasticizer content by direct separation
through the application of programmed temperature gas chromatography.

2. APPARATUS

2.1 Gas chromatograph equipped with a suitable recorder and a flow-control
assembly to provide constant mass flow-rate of helium gas through the detector
during programmed temperature operation, and separate controls for injection port,
detector and column temperatures. The detector cell temperature should be
maintained at 300 °C, injection port temperature 330 °C, detector cell current 16C
ma, and the gas flow adjusted to 120 cc per minute at exit.

2.2 Column. Six feet of l/4-inch diameter copper tubing packed with 20 percent
by weight of silicone grease on acid and alkali washed chromosorb W, 60- to
80-mesh.

2.3 Syringe. Fixed needle, 50 microliter capacity.

2.4 Magnetic stirrer _and bar.

3. REAGENTS

3.1 Acetone. A.C.S. reagent grade.

3.2 Hexames. A.(.S5. reagent grade.
3.3 Petroleum ether.
3.4 Butyl seb

4. PROCEDURE

4.1 Meigh accurately about 100 mg of buty! sebacate or butyl adipate
(preferably the former) as an internal standard into a 25-ml flask followed by 2
or 3 g of the lacquer vehicle which is also accurately weighed. Add 1 ml of

FSC 8010
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acetone and insert a small magnetic stirring bar. With rapid stirring, add 3 mL
of hexanes dropwise at the rate of 80-100 drops per .minute, from a buret.
Continue the stirring and add 3 mL of petroleum ether in the same manner. Filter
through a rapid filter paper into a 25 mL beaker, add an antibumping stone and
place in a 70 *C water bath. Remove the beaker as, soon as boiling subsides.

4.2 Heat the chromatographic column to 210 °C, set the attenuation at a point
of low sensitivity and inject 10 to 20 microliters of sample onto the column.
Immediately engage the temperature programming mechanism for a column heating rate
of 4 *C per minute. After the solvents have emerged, reset the sensitivity
according to the type and amount of plasticizer anticipated. When the maximum
temperature of 290 °C has been reached, maintain until the chromatogram has
completely developed.

4.3 Jdeptification.

4.3.1 ldentify the peaks of the chromatogram by calculating their retention
times, relative to the internal standard and compare to the calibration chart

(table I).

TABLE ]. Relative retention data for plasticizers.

|| Plasticizer Relative retention time
{Dibutyl sebacate = 1)
Dimethyl phthalate 0.16
Diethy]l phthalate .26
Dibutyl phthalate .67
Butyl benzyl phthalate 1.32
Di-{2-ethylhexyl) phthalate (DOP) 1.65
Tricresyl phosphate 1/1.78-1.978
Dioctyl sebacate 2.20

[} b o TP T U i N S S g A 2T mmmtms s sz e h ]
i/ ILF 15 UsUdilyY d MIXTUre OF 150meErs 4anu wiliik ENETrye do suEveErdl

the range indicated.

mmalsa L.fabk 2
PEdRho> WILINITN

4.4 Calculation.

4.4,1 Determine the detector response correction factor for each plasticizer
l1ikely to be encountered in lacquer analysis by chromatographing known mixtures of
each with the internal standard, and retain the data for future reference.

4.4.2 Measure the area of each peak obtained from chromatographing the unknown
ample (see 4.2), correci for detector response, and calculate the amount of
]

s
plasticizer by comparison to the internal standard.

2
Supersedes Method 7371, dated January 24, 1986
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5. NOTES

5.1 None.

6. PRECISIDN

6.1 No data.

3
Supersedes Method 7371, dated January 24, 1986
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SOLVENT CONTENT (INCLUDING AMINES) OF WATER BASED
. PAINTS BY GAS. CHROMATOGRAPHY .

1. .SCOPE

1.1 This method describes the quaniiéative determination of volatile organics
. in water baged paints. It is believed to be applicable to a broad range of

- volatile components including alkoxy ethanola, alcohols, and amines .

2. APPARATUS

2.1 Cas chromatograph equipped with a thermal conductivity detector.

2.2. Chromatographic column. A glags column 2 meters by 3 millimetera
diameter packed with an amine—~suitable material. The packing consisting of 28

percent Pennwalt 223 plus 4 percent potassium hydroxide on 80-100 mesh gas chromw
R has been found satisfactory. Other satisfactory columns may be used.

2.3 Syringe, 10 microliter capacity.
3. REAGENTS

3.1 None.

4. PROCEDURE

4.1 Operate the pas chromatograph under the following conditiogs:

Detector temperature, ° C. 250
Injection port temperature, ° C. 230
Column oven
Initial temperature, ° C. . 100
-Final temperature, ° C. - . 150
Rate of temperature increase beginning 10
at time of injection, ° C/minute.
Time st 150° C, minutes. . - 20
Carrier . {helium), milliliters .- 30 -

per minute.

Accurately weigh about 3 grams of the paint ioto a 120 mm by 17 mm centrifuge
tube. Add about 0.3 grams, accurately weighed, of a au1tab1e internal
standard.l/ Mix thoroughly and centrifuge until most of the piguent has

1/ 8elect a non—interferring internal standard by comparing its retention time
with those of a prelxmxnary Tun of the paint sample w1thout an internal
standard.

FED. TEST METHOD STD. NO. 141C
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settled. Inject 2 microliters of the supernatant into the sample port of the
gas chromatograph and develop the chromatogram under the conditions described in
3.1, Identify the solvent componentz from retention times given in table I.
These retention times were determined for the column described in 2.2,

TABLE I. Retention data.

T

Retention time,

Solvent minutes

Ethyl alecohol 1.9
‘Triethylamine 2.7

Methyl cellosolve 5.2

i Cellosolve 1.4
Cellosolve acetate 13.5

Butyl cellosolve 17.5

Concentration Cy of an individual solvent component is calculated in weight/
weight percent from the equation.

wvhere: Ay is the peak area of the solvent component.

A1 18 the peak area of the internal standard
Wy, is the weight of the internal standard.
Wy is the weight of the paint.
¥ is a predetermined correction factor.

5. NOTES

5.1 Nome

6. FRECISION

6.1 Wo data.

FED, TEST METHOD STD. NO. 141C
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HYDROXYL NUMBER

1. SCOPE

1.1 This method is to be used to determine the hydroxyl value of the
polyester portion of two-package urethane coating systems. The result is
affected by acid value of the sample and q’ correction must be made after the
acid number of the sample has been obtained.

2. APPARATUS
2.1 Magnetic stirrer and bar.
3. REAGENTS

3.1 Acetic aohydride in ethylacetate, 2 N, Add 7.2 g of reagent grade
p—toluenesul fonic acid wonohydrate to 180 ml of A.C.S. reagent grade ethyl
acetate in a clean, dry 250-ml amber—colored reagent bottle. 1Insert a magnetic
stirring bar and agitate until the acid is completely dissolved. Add slowly, 60
ml of A.C.S. reggent grade acetic¢ anhydride, maintaining the agitation during
the addition. This reagent is good for several days.

3.2 Potassium hydroxide io methanol, 0.56 N. Dissolve 37 grams of reagent
grade potassium hydroxide in 225 ml of absolute methancl by warming. Cool and
filter and dilute to one liter with absolute methanmol. andardize against

potassium acid phthalate.

3.3 Mixed indicator. Mix 1 part of 0.l percent neutralized cresol red with 3
parts of 0.1 percent neutralized thymol blue.

4. PROCEDURE

4.1 Weigh accurately a l- to 2-g sample of the vehicle from a dropping bottle
into a 250-wl Erlenmeyer flask. Pipette 5 ml of the 2 N acetic athydride in
ethyl acetate into the sample flask and into a separate flask for use ag a
blamc. Cover with a watchglass and immerse to just above the liquid level in a
constant temperature water bath maintained at 50° C. After 5 minutes, remove
the flask and swirl gently, then return it to the bath and allow the reaction to
proceed for an additional 10 minutes. Add 2 wl of water and swirl vigorously.
Add 10 ml of a 3-to-1 pyridine-water—wmixture, rinsing the sides of the flask
during the addition. Allow the flask to stand S minutes at room temperature.
Add indicator to a distinct coloration, then titrate both sample and bladt with
the 0.56 N alkali, taking the color change from yellow to blue—violet as the end
point.

FED. TEST METHOD STD. ND. 141C
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4.2 Calculation.

1 Correct the difference between the volume of alkali used for the sample
ark for any free acidity as determined in the acid pumber method, then

the caleulation for hydroxyl number as follous:

Hydroxyl number = Corrected volume of alkali (ml) X normality X 56.1

Weight of sample in grams X nonvolatile fraction

6. Precigion

6.1 No data.

FED. TEST METHOD 5TD. NO. 141C
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" AMINE NITROGEN CONTENT
1. SCOPE.

1.1 This method is used to measure .-tl;\e'_.an':ing a;:lgi_pglyamipe conteht of the
activator portion of two-package epoxy coating systems.

2. APPARATUS

2.1 Flask. A 250~ml Erlenmeyer flask.

2.2 Stirring apparatus. Magnetic with a Teflon covered stirring bar. .

2.3 Buret. Twenty-five ml.

2.4 Drying tube.
3. REAGENTS

3.1 Perchloric acid in acetic acid, 0.1 N. Prepare by adding 24 ml of acetic
arhydride and B.9 ml of 70 percent perchloric acid to 1,000 ml of glacial acetic
acid. Mix, cool, and standardize againat weighed quantities of potassium acid
phthalate dissolved in glacial acetic acid using methyl violet as indicator.
Correct the titration, if necessary, by running a blank on the same volume of
acetic acid used to dissolve the standard. Calculate the normality of the

reagent.

Normality = grams of potessium biphthalate X 1:000
ml of reagent for standard -~ ml for blark) X 204.22

4, PROCEDURE

4.1 Weigh accurately about 0.5 g of the activator into a 250wl Erlenmeyer
flask and add 25 mk glacial acetic acid followed by 50 ml of methyl isobutyl
ketone. Protect the sample, solvents and reagents from exposure to moisture of
‘the atmosphere. Add a few crystals of methyl violet as indicator, sufficient to
give a strong purple color. Insert a dry teflon—covered magnetic stirring bar.
Attach a vedted rubber stopper to the tip of a dry, 25-ul buret in such a manner
that the sample will be protected from moisture during titration. When the
buret is filled with reagent, attach a drying tube to the upper end. Attach the
sample flask to the atopper on the buret, stir slowly and titrate with a
perchloric acid reagent to a blue-green end point.

4.2 Run a blank titration on a mixure of 25 ml of the acetic acid and 50 mi
of methyl isobutyl ketone.

4.3 Calculation.

FED. TEST METHOD STD. -NO. 141C.- .
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A1
-

Percent nitrogen = (wl of reagent for sample - ml for blank) x normality X 14.0
10 X weight of sample

5. NOTES
5.1 BNone.
6. PRECISION

6.1 No data.

FED. TEST METHOD 8TD. NO. 141C
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EPOXY RESIN IN COATING VEHICLES

i .

1. SCOPE -~ L

l,1 This method describes & procedure for determining epoxy resins of the
b1aphenolep1chlorohydrm type in coating vehxcle- including amine, polyamide,
and phenol-catalyzed enamels, fatty acid esters and simple mixtures. Silicone
resins are koown Lo interfere, causing high yields.

2. APPARATUS

2.1 Volumetric flask. A 50- or 100 ml- +0.l1 wml.

2.2 Volumetric flask. A 125~ or 250-ml +0.2 ml.

2.3 Water bath. Capable of maintaining temperatures of 60° C and 75° *1° C.
2.4 Filter. A 50-ml fritted glass crucible of medium poroaity.
3. REAGENTS

3.1 MNitric acid, fuming, 90 percent.

3.2 Sodium hydroxide, aqueous, 0.1 N. Four grams per liter.

3.3 Sodium hydroxide, aquecus, 1.0 N. Forty grams per liter.

4. PROCEDURE

4.1 Weigh a sample of the vehicle or resin solution of not more than one gram
to the nearest milligram and dissolve in & low-boiling solvent such as acetone,
methyl ethyl ketone, or a 1:1 wixture of benzene:ethanol and dilute to a
convenient volume such as 50 ml or 100 ml in a volumetric flask. Withdraw an
aliquot that is estimated to contain not more- than 50 milligrams of epoxy resin
and transfer to a glass-stoppered Erlenmeyer flask of 125~ or 250-mil capacity.
Evaporate the solvents with a geotle current of air by plecing the flask in a
water bath at 60° C so that the sample dries in a upiform thin film ‘on the
bottom of the flask. Add about 3 ml of acetone and redry the sample.

4.1 Add 5 ml of 90 percent fuming nitric acid to the flask, stopper and swirl
frequently until most of the sample appears digested. Vent the stopper and
place the flesk in a water bath and incregse the temperature to 75° C. After 90
mioutes at the 75° temperature, cool to room temperature and cautiously add 100
wl of water from a graduate. Stopper the flagk and swirl the gample for z full
minute. If, upon settling of the precipitate, the guperuatant liquid appears
very cloudy, agitate repeatedly until maximum clarity is obtained. Filter the

‘sgmple through a large, 50 ml fritted glass crucible of medium porosity and wash

FED. TEST METHOD STD. NO. 141C
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thoroughly with water. Wash the collected precipitate a-l-ternat:ely with 25wl

portions of aqueous alkali and with water, ueing the 0.1 N alkali for the first

two washinge and the 1.0 W alicali for the second two washings. Finally, wash
thoroughly with water to remove all traces of alkali.

4,3 Dry the crucible in an oven at 60° C for several hours, cool in a
desiccator and welgh. ’

4.4 1If styrene is known to be present in the original sample or has been
detected qualitatively, wash the crucible under vacuum with acetone until all
acetone soluble matter is removed, redry and weigh, calculating the soluble
portion as the epoxy resino.

4.5 Calculation.

Percent epoxy resin = weight of precipitate X 0.606 X 100
Weight of aliquot sample X nonvolatile fraction
5. NOTES
5.1 None.

6. FPRECISION

6.1 No data.

FED. TEST METHOD 8TD. NO. 141C
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EPOXY RESIN CONTENT IN PAINTS CONTAINING AN
- ACRYLIC LATEX RESIN

L. .SCOPE . . .

1.1 This method determines the amount of epoxy resin in paints in t
presence of an acrylic-latex .regin.

2. APPARATUS

2.1 S-omiet extraction "assembly- -

2.2 Conventional laboratory equipment.
3. REAGEN'I-'S

3.1 Sodium chloride

3.2 DBenzene

4. PROCEDURE

4.1 Accurately weigh by difference 5 to 7 grams of the well mimd paint into
a mortar containing 30 grams of sodium chloride woistened with 2 ml of water.
‘Mix well and place in a vacuum degiccator over Drierite for 16 hours m.th vacuua
pump running.

4.2 Grind the salt paint mixture, transfer to a 43 x 123 pm Soxhlet
extraction thimble, and tover with glass wool. Extract with 400 ml of benzene
under vigorous reflux for 4 hours. The Soxlet extraction apparatus should be

equipped with a calcium chloride tube and a few Berl saddles in the-250 ml
Erlenmeyer flask.

4.3 At the conclugion of the extraction period remove the thimble and rinse
with benzene. Transfer the extract to a tared 250 ml beaker containing 2 Berl
saddles. Evaporate the extract on a steam plate under a light stream of
nitrogen. When all of the solvent has evaporated, dry overnight in a vacuum

aven at 70° C. Cool in a desiccator and weigh.

b. 4 Calculation .

Epoxy resin percent = net weight of benzene extract y 150
weipght of paint sample

L NITES
- AW A RIS
5.1 DHNone.

6. PRECISION

6.1 Mo data.
FED. TEST METHOD STD. NO. 141C
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FREE DIISOCYANATE IN URETHANE MATERIALS OR PRE POLYMERS
{Volumetric Distillation Mathod)

l. SCOPE

1.1 This method describes a procedure for the determination of the free
toluepe diisocyapate or hemmethylenediig'ocyanate content of low molecular
weight urethanes, It covera products containing no more than 2.0 percent of the
free isocyanates mentioned above. Higher concentrations can be dealt with by
altering the sample size. Interference from higher molecular weight diiso-
cyanates is not encouatered since they are not separated from the polymer by the

distillation- The method is not applicable wvhen the material contains dibutyl
tin dilaurate or other catalysts.

2. APPARATUS

2.1 Buaret, 10 ml, graduated to .05 ml divisions.

2.2 Distillation flaek, 50 ml (see fi_gu}'e 1).

2.3 0il bath, constant temperature, for 150° C +2°.

2.4 Test tube with gide arwm, 20 mm x 150 wm (see figure 1).

2.5 Vacuum pump, with manometer and teflon needie-—valve control.

3. REAGENTS

3.1

3.2 Cellosolve acetate (ethylene glycol monoethyl ether acetate), 99 percent
polyurethane gradel/. (see note 1).

ROTE 1. Unless a fresh supply of known purity of cellosolve acetate and
diphenyl ether ies available, it is advisable to dry over molecular sieve, type
4A, for a mxnunum of 24 hours and wu:hdraw by pipet as aeeded.

3.3 Dibutylamine reagent, appronmately 0 25 N. Add 10 ml of high purity
dibutylamineZ! to high purity chlorobenzene2! and dilute to 250 ml with
chlorobenzene. Store ip a brown glass-stoppered bottle. If materials of the
purity indicated are not available, the dibutylamine should be freshly distilled

and the chlorobenzene sghould be dried over calcium chloride and redistilled.

1/ Union Carbide Chemicals Co. product has been found satisfactory.

2/ Eastman Organic Chemical list Mo. 1260 has been found matisfactory.
3/ Figher Scientific Co. Index Ko, B-255 having certified analysis and

containing 0.02 percent maximum water content, is satisfactory.
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3.4 Diphenyl ether’/ (see note 1.).
3.5 Hydrochloric acid ethyl alcchol, 0.1 N, Standardized.
3.6 Methanol, absolute.

4. PROCEDURE

--4.1 Oven-dry and cool all glassware used in this method 1nc1ud1ng pipets
shortly before being used. .

4.2 Weigh accurately about 5 grams of the urethane sample in the 50 ml
distillation flask containing Berl saddles or pieces of porous plate. As soon
as possible, add from a pipet, 5 ml of a2 1:1 mixture of cellosolve acetate and
diphenyl ether. Iamsert a tight fitting rubber stopper and swirl the flask to
dissolve the sample. Attach the distillation assembly and immerse the receiver
in a dry ice-acetone bath. Raise the oil bath shich has previously been - =~
preheated to 150° C around the flask. Evacuate the system cautiously by means
of a vacuum pump, over & 5 to 10 minute period, to 1 ~ 3 mm of mercury pressure,
then maintain these conditions for 10 minutea.

4.3 Remove the distillation flask from the o0il bath, release the vacuum,
disconnect the apparatus at the neoprene tubing and remove from the dry
ice~acetone bath, but keep the delivery tube in the receiver. Raise the stopper
slightly off the receiver and add from a pipet, exactly 5 ml of the dibutylamine
reagent into the receiver. Rinse the delivery tube throupgh the upper end with a

gsmall amount of cellosolve acetate uging 2 medicine dropper. While the receiver
is warming to room temperature, allow the reagent to contact all of the solid
particles in the delivery tube by drawing up some of the mixture with a rubber
bulb or a pipet control. After all solids are dissolved, remove the delivery
tube and transfer the entire sample quantitatively to a 250 ml Erlenmeyer flask
using absolute methanol for washing. Dilute to approximately 100 ml volume with
absolute methanol. Add several drops of the bromphenol blue indicator and
titrate with the 0.1 N hydrochloric acid from a 10 ml buret, to a permanent
yellow color. Titrate 5 ml of the dibutylamine reagent as a blaok.

4.4,1 Percent free toluene diisocyanate =

(nl of acid for blank - ml for sample) X normality of acid X B.7
weight of sample

4.4.2 Percent free hexamethylenediisocyanate =

(_ml of acid for blank = ml for sample) X normality of acid X 8.4
weight of pample

4/ Bastman No. 104 and Fisher Scientific index D-89 have been found

patisfactory.

PED. TEST METHOD STD. NO. l141C



Downloaded from http://www.everyspec.com

METHOD 7427
January 24, 1986

5. ROTES

5.1 None.

6. PRECISION . ‘ ' )

6.1 Collaborative studies have heén'c;rried out over a 2 year period

iovolving four samples and ten laboratories. Total degrees of freedom were 50
for repeatability and 38 for reproducibility.

6.1.1 Repeatability. At the 95 percent confidence level the precision is
0.13. o -

6.1.2. Reproducib'ili.ty. At the 95 percent confidence level the precision is
0-30- N ’ . ’ :

FED. TEST METHOD STD. NO. 141(:.
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FIGURE I, Distillation assembly,
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