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MIL-V-13750B(AR)
18 February 1972
SUPERSEDING
MIL-V-13750A(MR)

PY VY.

9 February 1968

1. SCOPE

1.1 Scope. This specification covers two grades and four types of ciear and
aluminum pigmented para-phenyi phenoi-formaidehyde resin air drying varnishes for
use on ammunition (see 6.1). It also provides for two compositions one of which is
suitable for use under AIR POLLUTION REGULATIONS (see 6.4

1.2 Classification.

1.2.1 Grades. The varnishes (ciear and aiuminized) covered by this specification

shall be furnished in the following grades as specified.
Grade A - Tung oil para-phenyl phenoi-formaldehyde resin varnish.
Grade B - Linseed oil para-phenyi phenoi-formaidehyde resin varnish.

1.2.2 Types. Grade A and B varnishes shall be furnished in the four types listed in

Table I.

1.2.3 Composition. The varnishes covered by this specification shall be of the
following compositions as specified.

Composition G — General use.

Composition L - Limited use (see 6.4).
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on the date of invitation for bids
or request for proposal, form a part of the specification to the extent specified herein.

SPECIFICATIONS
Federal
TT-L-1155 - Linseed Oil, Alkali Refined
TT-P-143 - Paint, Varnish, Lacquer and Related Materials; Packaging
Packing, and Marking of

TT-P-320 - Pigment, Aluminum, Powder and Paste, For Paint
TT-R-271 - Resin Phenol-Formaldehyde, Para-Phenyl
TT-T-548 - Toluene, Technical
TT-T-775 - Tung Oil, Raw (China Wood) (For Use in Organic Coating)
TT-X-916 - Xylene, (For Use in Organic Coatings)

STANDARDS

Fed. Test Method Std. No. 141 — Paint, Varnish, Lacquer and Related Materials;
Methods of Inspection, Sampling and Testing

(Copies of specifications, standards, drawings and publications required by cnnn!ge,rc

\WP.VO LA 4 ISR LI | afantadidd A LU o ]

in connection with specific procurement tunctlons shouid be obtained from the procuring
activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Materials. The materials used in the manufacture of the varnishes purchased
under this specification shall be of high quality, entirely suitable for the purpose, and
shall conform to the applicable specifications.

3.2 Composition. The composition of the varnishes shall be as specified in Table
I. For grade A varnishes the oil portion shall be raw tung oil (TT-T-775). For grade B
varnishes the oil portion shall be alkali refined linseed oil (TT-L-1155). Driers and

anti_nyidante mav he used as required.
A INY NI INENAGAS § AW l!'u’ ol W Wt N \-1
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negative.

Ingredients
Para-phenyl phenol-formaldehyde resin,

(b) Ethyl benzene and toluene: 20 percent maximum.

(d) Ketones:

3.2.1 Composition L. The vehicle shall be the same as 3.2 and Table | except the

volatile solvents used shall conform to the following requirements by volume when

tested as in 4.4.3.
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3.3 Quantitative reauirements. The varnishes shall conform to the quantitative
requirements specified in Table Il when tested as specified in 4.4.

TABLE Il - Quantitative requirements
Characteristics Type | Type Il Type fil Type IV
Total solids, percent by weight of
product, minimum 48.0 24.0 56.0 35.0
Pigment, percent by weight of product,
minimum - —_ i5.5 5.5
Pigments other than aluminum None None None None
Rosin and rosin derivatives None None None None
Phenols other than para—phenyl phenol None None None None
isociane insoiubie, percent by
voluma, minimum 50 25 50 20
Drying oils:
Grade A Tung Tung Tung Tung
Grade B Linssed Linseed Linseed Linseed
Viscosity, No. 4 Ford Cup. seconds 35-65 10-25 85-200 10-25
Drying time:
Air drying, minutes, maximum
Set to touch 30 10 30 10
Dry through 90 60 90 20

Directional reflectance, percent - - 15-30 15-30

3.4 litative requirem .

3.4.1 Condition in container. The clear varnishes from freshly opened full
containars shall ba transnarant linuids free from maoistura gling or imne Tha

AN IWI W WY TN W W BRIV WL WD T W TV THIVIDWT W,y O TIO W lUIllP\) [ R\
aluminum nmmnnfnd varnicshegs shall not cshow hard cettlina in frachlvy onanad full
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containars, shall be free from skins or !nmps and shall readily mix to0 a smooth
homogeneous state. There shall be no evidence of livering, curdiing or gassing in
either the clear or aluminum niamentgg varnishes whan testad as in 4.4.9.
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S.4.¢ ACCIONAIRg S1071age SI(aDIY (DIGMeNed ype only). vvnen iype iii ana iype
NI mwn bambaad aa 2 2 2 AN Ao bl b o e e o B Ul y ol gy PRy 7 Sy B gy 1T
IV aie 18Sied as i 4.4.70 nere sSnai oe NO pressure bunda Up. 1Ne VISCOSIty O 1Y) il
shall not increase more than 10 seconds over the viscosity of the material as received
Thno wuie~nclh: Af Tina I\ ahlhall Ant inAranean mmara tham £ cammemadea acime blao PPN T |
1T VIOUUOILY Ul 1 YT 1V dltail 1IUL IHLIedd>TS HIUIE tiail O doLuliud uvoil uie VidCOSIty Ul
tha Arininal matarial A cnrav Anat Af thn varnichnae chall cahawu ma lane Af lanfi;m~a A
UIC VIginiQs iiialvi ial. M OpIAy VWAl VI UIT VaAilTliolivo glian olivvy 1V Voo Ut anllllu ao
~ramnarad tA a enrav ~aat Af tha matariale ac ranainmAd fviciial AnmnariceAan)
VUHHIPUI VW IV G Oy VAL VI TV IRV IAIo Qo TUW0IVOU \viouaQl vVvilipaliowll).

.4.3 Flexibility. When tested as in 4.4.11 all grades and types except Grade B,
Type |, ii and iii shaii withstand the bend test without evidence of cracking or flaking.
Grade B, Types I, Il and il may crack but shaii not lift or fiake.

4
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3.4.4 Besistance o boiiing waier. VWhen tested as in 4.4.12 Types i and ii and the
isoiated vehicies from Types iii and iV shaii snow no wrinkiing or biistering and no more
than siight duiiing or sonemng mmamawly fter removal from bolling water. When
inspected hali hour after removai the port Oﬁ of the panel which was immersed shail be
aimost indistinguishable wim regard to hardness and adhesion from the dupilicate
unexposed panel. The tendency for a slight whitening to remain shall be disregarded.

< rwise specified in the contract or
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nce of all inspection

purchase order, the supplier is rmrv.\nslbl tor the performance o
requirements as specified herein. Except as otherwise specified in the contract or
rder, the supplier may use his own or any other facilities suitable for the parformance

ments specified herein, unlaess disapproved by the Govemment
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specification where uch inspections are deemed necessary to assure that supplies and
serv

ices conform to the prescribed requirements.
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4.3 (Classification of tests. Testing under this specification shall be for the purpose
of acceptance of individual lots.

4.4 Test methods.
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4.4.2 The following tests s shall

all be conducted in accordance with applicable
methods of Fed. Tast Mathod Std. No. 141 or as hereinafter specified. The right is

reserved to make any additional tests deemed necessary to determine that the varnish
meets the requirements of this specification.

TABLE il - Index

Test Method
Appiicable Paragraph of Paragraph of
method in Fed.  this epecification this specitfica-
Test Method giving further tion _gMﬂQ

Tests Std. No. 141 references requirements
Aromatic hydrocarbons - 4.4.3.2 3.2.1
Oiefinic and cyclo-oiefinic

compounds - 4.4.3.3 3.2.1
Ketones - 4.4.3.4 3.2.1
Tota!l solids 4041 - Table 1l
Pigment - 4.4.4 Table U
Pigments other than aluminum — 4.4.5 Tabie ii
Vehicle isolation 4032 - -
Rosin 5031 - Table |i
Phenolic resins 5141 - Table It
Isooctane insoluble - 4.4.6 Tabie i
identification of drying oiis 7501 4.4.7 Tabie il
Viscosity 4282 - Table il
Drying time 4061 4.4.8 Tabie !
Directional reflectance 6121 - Table |l
Condition in container 3011 4.4.9 3.4.1
Accelerated storage stability - 4.4.10 3.4.2
Flexibility 6221 4.4.11 3.4.3
Resistance to boiling water 6011 4.4.12 3.4.4

4.4.3 Solvent analysis tor composition L.

4.4.3.1 Separation of volatile portion. Pour about 15 grams of the varnish into a
50ml. distiling flask. Add 10 ml. of tricresyl phosphate and several anti-bumping

stones or Berl saddles. Fit a release valve into the mouth of the flask and attach a
delivery tube to the side arm, extending into a receiver consisting of a test tube (20 x
150 mm) with side arm for attaching to a vacuum pump. The glass delivery tube
should reach 1-1/2 inches from the bottom of the tube. Immerse the receiver in a dry
ice-acetone bath. Preheat a silicone oil bath to 180°C. Raise the oil bath until the oii
reaches the sample level. Reduce the pressure slowly to 10 mm. of mercury. After all
solvent has distilied, carefuily release the vacuum using the vaive that is connected to
the distilling flask. Reserve the coilected distiilate for the aromatic soivent determination
and the test for ketone, olefinic and cycio-oiefinic compounds.

6
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Apparatus: A gas chromatograph equippe& with a thermal conductivity detector.

Column Preparation: Two lengths of 1/4-inch copper tubing, 6-ft. and 18-ft
long, are packed with 35% N, N-Bis (2-cyanoethyl)
formamide on 60— to 80- mesh Chromosorb P.

Operating Conditions: e-ft. 18-t
Detector cell temperature, °C. 300 300
Detector cell current, ma. 150 150
Injection port temperature, °C. 300 300
Helium flow at exit, cc/minute 175 110
Column temperature, °C. 125 100

4.4.3.2.1 Jotal aromatic content - procedure A. Transfer precisely 3 ml. of
distillate or thinner to a 25-mi. glass-stoppered volumetric flask and add exactly 0.3 ml.
of high purity phenyicyciohexane. While cooling the graduate under tap water, add 15
mi. of 85% sulfuric acid slowly. After all the acid has been added, shake vigorously for
2 minutes and allow the layers to separate. Add sufficient 85% acid to force the top
layer into the neck of the tlask and then transfer most of the top layer to a
micro-separatory funnel. Wash the distillate with 5 mi. portions of distilled water until all
acid has been removed and reserve the washed solvent for chromatographic analysis.
install the 6-ft. column and follow the operating conditions described above. - Inject
about 5 microliters of the acid-treated sample and allow the chromatogram to develop
until the internal standard, phenyicyclohexane, emerges.

% total aromatic solvents, v/v = A X 10° x1.07°°
B

where, A = area of aromatic solvent peaks
B = area of internal standard peak
* = percent of internal standard
** = detector response correction factor

NOTE: H the above determination exceeds 8 percent, continue with the
following procedure:
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4.4.3.2.2 Toluene and ethvibenzene - procedure B. Treat 3 mil. of sotvent in the
same manner as described in procedure A except substitute benzene for
phenyicyclohexane. Install the 18-ft. coiumn and follow the operating conditions
described for that column. Inject about 3 microliters of sample and aliow 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 bolling materials emerge, reset
the column temperature to 100°C. Calculate the percent of toluene and ethylbenzene

as follows:

NOTE: 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.

4.4.3.3 Test for olefinic or cycio-olefinic compounds. Take 2 test tubes and place

2 drops of the distillate in each. Dissolve the first sample in 1 ml. of carbon
tetrachloride and add 1 drop of 1 percent bromine in carbon tetrachloride. Shake and
allow to set for 5 minutes. A positive test is indicated by the complete absence of
yellow color when observed against a white background. Dissolve the second sampie
in 1 mi. of acetone and add 1 drop of 1 percent permanganate solution (1 gram of
potassium permanganate crystals in 95 mis. of acetone and 5 mis. of water). Shake
and allow to set for 2 minutes. A positive test is indicated by the decolorization of the
purple solution. The solvent is considered to fail the test tor olefinic and cyclo-olsfinic
compounds if either of the above tests is positive (see 3.2.1 and 6.5).

4.4.3.4.1 Reagent. Two grams of 2,4-dinitrophenyihydrazine + 4 mis. of
concentrated sulfuric acid + 30 mis. methano! (add siowly) + 10 mis. water

4.4.3.4.2 Procedure. Pipette 1 mi. of reagent into a 20 x 170 mm. test tube. Add
10 drops of distillate (see 4.4.3.1) and shake for 30 seconds. A yeliow precipitate or
cloud in the reagent layer indicates the presence of ketones. Run a blank using one
ml. of reagent and 10 drops of mineral spirits.
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and the weight of the syringe after discharging the vamish. Add 150-mi. of the benzol
to the beakar and slir thoroughly, Filtar the mixiure through a tarad 30-ml, fritted glass

WAVIWE WU W W Wiy ¢ ¥ IR we W B VeSB! v

filtering crucible having a madium porosity. Wash any residue in the baaker into the

-------- Ve T w v v S <

crucible with a stream of benzol. Thg.rgugmy wash the rasidue in the crucible first with

benzol and then with acetone. Dry at 100° to 105°C. for one hour, cool in a desiccator
and weigh. Calculate the percent pigment in the sampie from the increase in weight of
the crucible. Save the extracted aluminum pigment for subsequent sodium hydroxide

solubility test.

445 &gm_ems_mﬁ_ma__a_[um__um Weigh and approximate 0.5 gm. sample of

ine isoiatea pigment (irom 4.4.4) and transier to a 600-mi. Eriynmeyer fiask. Add

[ Vo Yo VIO B Y . U BRIy S LSS SUPTR P S DIy T L DUPU o, ¥ Wy .l b ml oo dlen Bl
SUVSTTH. U V. T NUTTidl SOUIUTt Niyraoxiae SOIiuuornt DIUPL)UI darJ Sriaike uie lndadsin
fronrmismmdlis Aisricas A s lalf Al masiad Dalac~aoas~ asdnila blam sraabarial s b
HOYUTIHIUY uuimily a uilic iall nvul poiiou. noicasc l IU alUpVUl WHNiIig s niawsiiai iS at
rest to permit escape of hydrogen gas. Note whether any insoluble material is present.
A clinht AlAanid whirnh Anae nAt eattla At AN etandina mav ha nhecanact Filtar

ry Ulls! IV WIWWW THHNWIITT UVWYY 1TV OUVLIUIWY VWL VI olarniun ly |llﬂ, WY VIOV VI i BV
immadiatahv thranrmh a tarod Qnnch ~Annicihila [ach tharannhihy with hat watar and dervs
n-uv'vululvl, LAl V\‘ull i W W WAV W WU v VTVGADIS W INE vuul II, FVIM S JIWL VrGaLw? L= 1N A ] v-,
to constant weight. From the increase in the weight of the crucible and the weight of
the original sample calculate the percent insoluble in 0.1 Normal NaOH as follows:

Wt. of 0.1 Normai NaOH insoiubie X 100

Welght of sample

Any amount of 0.1 Normal NaOH insoluble in excess of 2.0% shall be considered
pigment other than aluminum.

4.4.6 |sooctane insoluble. Into a 500 ml. graduated centriftuge tube pour exactly 10
mi. of isooctane. Add exactly 10 mi. of the clear varnish or isoiated vehicle. Fill the
tube with isooctane, stopper and agitate thoroughly, centrifuge for approximately one
nour and read the insoiubie (bottom iayer) in mi. Muitipiy mi. by ten and repori as

| P

percent isooctane insoiubie.

4.4.7 |dentification of drying oils. Extract the fatty acids as in methods 7021 and
7031 of Fed. Test Method Std. No. 141 and identify the drying oil by its characteristic

fatty acids following the procedure in method 7501 of Fed. Test Method Std. No. 141.
Check for compliance with Tabie Il.

4.4.8 angm Draw down h wide film of the varnish on a clear plate
giass panei with a 6.0015 inch fiim ar:r)hc“‘r (0.06030 inch gap ciearaﬁce). Determine
e sienoe Slowam semdmnes woalbmmomon e didana s e cemmbbe ool ANAAD ah Pl T B Aedb e d Sadd [P
Uiyniy Wi uliuch 1eicict CONAdiluoris 4o I meuaiua U0l U1 red. 1est vieuaiou o, i
444 andA Alcamis e Ao linemmm cadbbe Tabld~ It
"1 alivu YUOBI Vo 1Vl LUTHpPNIainive willl 1 auvivo 1l

4.4.9 Condition in container. Determine package condition as in method 3011 of
Fed. Test Method Std. No. 141 and observe for compliance with 3.4.1.
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soivent mixture. Flow a coat o

4.4.11 Flexibility. Solvent clean
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solver 0 rnish on nel an stand in a nearly
vemg,, position at 70° to 90°F to 32°C.) for 1 hour. Then Iace the panel in a
a! position in a nrooerlv venmated oven and bake for 5 hours at 203° to 212°F.

(95° to 100°C.). Remove from the oven, condition the panel at 73.4° + 2°F. (23° ¢
1.1°C.) for one-half hour and bend over a 1/4 inch mandrel as in method 6221 of Fed.

Test Method Std. No. 141 and observe for compliance with 3.4.3.

4.4.12 Resistance to boiling water. Using a 0.002 inch (0.004 inch gap clearance)

film applicator draw down a 2 inch wide film of the clear varnish or isolated vehicle on
two flat tinplate panels prepared as in method 2012 of Fed. Test Method Std. No. 141
using the aliphatic naptha-ethylene glycol monoethyl ether mixture. Allow to air dry for
72 hours under referee conditions and immerse one panel in bolling water for 15
minutes as in method 6011 of Fed. Test Method Std. No. 141. At the end of the test
period remove the panel from the water and inspect for compliance with 3.4.4.
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5.1 Packading and packing. The varnish shaii be deiivered in i quart or i gaiion
muitipie friction top containers, in 5 gaiion |ug co er sieei paiis or in 55 gaii()ﬁ steel
drums as specified (see 6.2). The varnish shail be packaged ievei A or C; packed
ievei A, B, or C as specified (see 6.2) in accordance with -TT1-P-143.

5.2 Marking. The containers shall be marked in accordance with TT-P-143.
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N/ 1w
6.1 jmma_ed__usg The Types | and Il clear varnishes and Types Il and IV ready
mixed aluminum paints covered by this specification are intended for use as a sealer
for detonaters.

6.2 Qrdering data. Procurement document should specify the foliowing:

(a) Title, number and date of this specification.

(b) Grade, type and composition varnish required (see 1.2).
(c) Level of packaging and level of packing (see section 5).
(d) Size of containers (see section 5).

6.3 The varnish covered by this specification should be purchased by voiume the
unit being one U. S. liquid gailon of 231 cubic inches at 68°F. (20°C.).

- . e " -
6.4 Compgsition L varnishes should be specified for use in arsas with regulations
controliing the emission of solvents into the atmosphere

6.5 The test for olefinic and cyclo-olefinic compounds will not be positive for
solvents containing less than 1 percent of these compounds.

Custodian: Preparing activity:
Army - AR Army - AR
Review activities: (Project No. 8010-A006)

Army - MR
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