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KIL-E-52798(ME)
1 Hay 1974

MILITARY SPECIFICATION

ENAMEL, ALKYD, UMOUFYAGE

Thla specification IS approved for use by the Mobility Equipment Research
~d kvelopment ti~~d, Depar~ent of the Am, and 16 a~~~lable for
uae by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers a camouflage alkyd enamel used
u ● finishing coat on military equipment and la suitable for use under
air pOUution regulation.

1.2 Classification.

1.2.1-=mora. The e~l shall be of the follovl~ colors, as specified. .
(see 6.Z):

Light Green
Fomat Green
Dark Green
Oliva Drab
?iald Drab
Earth Yellow

2. APPLICABLE XmmmTS4

Sand
Earth Brown
Earth Red
Desert Sand
Black

2.1 Issues of doc~ts. The follovlng documents of the tioue in
●ffact on date of Invitation for blda or request for proposal form a

\
part of this specification to the extent specified herein:

.
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SPECIFICATIONS

PEDEW

Q+A-25015

TT-f-346

TT-P-375

T’T-P-390

TT-P-1757

TT-R-266
TT-s- 735
TT-T-291

CCC-C-458
PPP-P-1892

. .
KILITARY

HIL-T-704
KIL-L-2104

mL-c-5541

KIL-c-81706

- Alminum Alloy Alclad 2024, Plate
and Sheet.

- Pigment, Chrome-Yellow and Chrom-
Orange, Dry.

- Pi~ent, Indian Red and Bright Red
(Iron Oxide), DV (for use In Pro-
tective Coatings).

- Pigment, Iron Oxide Black, Synthetic,
Dry, Packaging, Packing and Marldng
of.

- Primer Coating, Zinc Chromate, Low
Moisture Sennitlvity.

- Resin, Alkyd; Solutions.
- Standard Test Fhid8; Hydrocarbon.
- Thinner: Paint, Volatile Mineral

Spirit8 (Petroleum Spirits).
- Cloth, Cotton, Flannel Canton.
D Paint, Varnish, Mcquer and Related
Materials.

- Treatment and Painting of Materiel.
- Lubricat~ Oil, Internal Combuettin ‘“
Englm, Heavy-Duty.

- Chmical Fib and Chmical Film
Materials for Al@n- and Aluaimm
Uloya ●

- Ched@ Conversion Materials for
#

coating Alumimm and Aludmm Uloy.

-—
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STANDARDS

FEDEML

FED. TEST KET’HOD
STD. NO. 141

Paint, Varnish, hcquer and Related
Materials; Methods of Inspection, -
Smpling and Testin8. - “

(Copies of specifications and standards required by contractors in
connection ulth specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

2.2 Other publication. The following documents form a part of this
specification to the extent specified hereine Unless othemise indicated,
the issue In effect on date of incitation for bids or request for proposal
shall apply.

AMERIW SOCIETY FOR TESTLNC AND MMERIALS (ASTM)

D 263

D 476

D 562

D 768

D 1014

D 1210

D 1308

-Chrome Oxide Green.

-Titanium Dioxide Pigments.

-Consistency of Paints using the Stormer Viscostieter.

-Ycs.L1ou Iron Oxide, Hydrated, Specification for.

-Conducting Exterior Exposure Tests of Paints on Steel.

-Flneneaa of Dispersion of pigment-lle~cle System.

-Effect of Howehold Chemicals on Clear and Pigmented
Organic Finish-.

D 1364

D 1542

D 164A

D 2698

-Water in Volatile Solvents (Pischer Reagent Titration
Method.)

-Qualitative Tests for Rosin la Varnishes.

-Standard Methods of Test for Nonvolatile Content of
Vanllaheg.

.
-Determination of the Pigment Content of Solvent-Type

Paints by High-Speed Centrifuging.

3
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C 26 -operating
Type) for

Light-and-Water-Exposure Apparatus (Xenon-Arc
Exposure of Nonmetallic Materials.

(Application for copies should be addressed to the herican Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA I9103). .

COUN”ITOF LOS ANGELES - AIR POLLUTION CONTROL DISTRICT

Rule 66 - Organic Solvents.

(Application for copies should be addreseed to the County of Loe Angeles -
Mr Pollution Control District, 434 S. San Pedro Street, Los Angeles,
CA 90013)o “

(Technical society and technical association specifications and
. standards are generally available for reference from libraries. They

are also distributed among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Qualification. The enamel furnished under this specification shall
be ● product which is qualified for listing on the applicable qualified#
products list at the time set for opening of bids (see 4.2 and 6.4). Any
change in the forznilationof a qualified product will necessitate its
requalification. The material supplied under contract shaU be identical,
vithln manufacturing tolerances, to the product receiving qualification.

3.2 Materials. The materials used In the enamel shall be as specified -
herein. ~not specified shall be selected by the contractor and
shall be subject to all provisions of this specification.

3.3 Color and epectral reflectance. The color compound shall Impart
to the substrate the required spectral reflectance properties In the
visible (380 - 700 nanometers) and near infrared (700 - 900 nanometers)
spectrums. The color of this system shall fall within 2 National Bureau
of Standards (NBS) units under Standard IUuminant C of those specified
In Figures 1 through 11 and all reflectance values shall fall vithl.n the
lhits specified in Table 1. In addition, colors light green, forest
green, daxk gxeen, and olive drab shall meet the spectral reflectance
limits specified in Table 11 or in Figure 12.

.

4
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Teble I. Color and Reflectance Requirements

Color visual ) Chroutlcity Infrared (1) Allowable (2)
~ Z%s Ratio

Light green
Forest green
Derk green
Olive drab
Field drab
Earth ye~lOW
sand
Earth red
Earth brown
Desert eand
Black

0.098 - .123
0.058 - .075
0.071 - .091
0.061- .080
0.093 - .117
0.225 - .266
0.280- .327
0.087 - .110
0.071 - .091
0.300- .350
0.030 - .041

0.367
0.333
0.339
0.357
0.390
0.420
0.360
0.423
0.376
0,360
0.310

0.413
0.357
0.390
0.373
0.383
00395
0.366
0.377
0.363
0,346
0.315

- 65,0
- 60.0

60.0
. 60,0
25.0 35.0
30.0 40.0
5500 65.0
15.0 25.0
10.0 25,0
35.0 50.0
0.0 15.0

4,7
5,2
5,2
5,2

(u
(2)

See Table IA for wavelength deftition.
The ratio 18 calculated by dividing the value of the infrared%y
the value of the red spectral range.

TABLE IA. Salected Ordtnateo for Detemidng Infrared and
Red Reflectance Values from Spectrophotometric CumJee

Ordinatee

Maganta
Rad Ragi.on
Nanomtera

620.0
626.0
638.0
645.0
649.0
652.0
653.0
655.0
658.0
663.0

Infrared Region
Nazumetert3

714.0 769,0 816,0
725.0
730.0
737.0
742.0
747.0
751.0
756,0
760.0
764*O

773.0
777.0
783,0
787.0
793.0
797.0
802,0
807,0
8Ll,0

821,0
826,0
831.0
836,0
842.0
848,0
855,0
862,0
873.0

5
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T~u 11. Spectral Reflectmce LMta for Light Greenl ~

For-t Green, Dark Green,
and Olive Drab Colors.

% ReflecUnce
Wavelmgth

w~velength
% Reflectmce

Nanometers Max, w.
Min.N~ters Max. .—.

760 59*5 40,0

60(’)* 10.2 -
770 61.5 42.0

61O* 9.8 -
780

42,0

620* 9.8 -
790

42,0

630* 9.8 -
800

42,0

640* 9.5 -
810

42,0

650* 9.5 - 820
42.o

660* 9.5 - 830
42,0

670* 10.0 4*O
840

42,0

680 13.0 5“8
850

42,0

690 21.5 8*5
860

42,0

700 28.0 1100
870

42.0

710 35.8 15.0
880

42.0

720 41.0 19.0
890

42,0

730 48.5 27.0
900

42.0

740 51.8 30.0

750 56.0 36.3

Wdues marked with asterisb
are for all colors except

For green light, use the folloting values:

Wavelength
Nanometers

600
610
620
630
640
650
660
670

% Reflectance
nax ●

Min.

11.6
12.3
1102
11.2
11.2
11.0
11.0
11.3 4.0

light green.

.

6
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3.4 tiupoSttiono

3.4.1 Pipmllt. ‘he pl~ents listed in Table XII, or any combi=tion
thereof, Qhall make up the pr~ry hiding pigmentation for the colors
specified (see 6.5). Hiting p~ents shall be chemically pure and free -
from extenders. The tit-ium dioxide shall be rutile chalk resistant
type conforming to ASTM D 476, Type III. Small amounts of other tfiting
pigments may be used when necessary to match the spectral chacterlsitics~
provided that these additional pigments have good color stabflltyc NO
other lead-based pigments shall be used other than those spec~fied in
Table III. The extender pigments shall be siliceous matter and shall
not ●xceed the amounts specified in Table V.

4 TABLE III. Pigmentation.

JAght green -Acid inaoluable Green pigment predominately composed of
Dark green Cobalt, Zinc, and Chromium oxides with other oxides per-
Foreat green mitted, Chrome yellow, Light stable molybdate orange,
Olive drab (Xmbazole dioxazine violet, Yellow iron oxide, Red iron

oxide.

Fidd drab -Yellow iron oxide, Red iron oxide, Chromium oxide, Titanium
Earth yellov oxide, Carbon Black.

Earth brown -Yellow iron oxide, Red iron oxide, Titanium dioxide,
Eatth red Carbon black.
Sand -Yellov iron oxide, Red iron oxide, Chranium oxide, Titaniuz

dlmxlde, Carbazole dioxazine violet.
Black -Carbon black, Black iron oxide

3.4.2 Vehicle.

3.4.2.1 qaition. The vehicle shall be ● drying oil phthalic
●lkyd ruin IQ tineral ●pirlta confordng to tbe requirements of TT-R-266
and Table IV, togsther vith tho nccessa~ ●ciditlonaof driers and volatile
solvents. S- amumts of ●nti-skinning ●gents, vetting agents, suspenaio
●gants, and stabilizers may be used at the discretion of the contractor.

.
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The vehicle ehall give ● negative t-t for roaln ●d phenolic rea~ ~~
tested a. specified In 4.3, Table VII. The solvemts used In uufacturtig

●nd thi~g prior to application ahdl conform to Che folltig require -

manta by volume when tested ● specified In 4.4, Table VII.

(a) Aromatic compounds with tight or more carbon atoms except
ethylbemme: 8% maxiwm

(b) Et~lbem-e ●nd tolune: 20% Mxim=.
(c) Solvents with an olaftiic or cycl~lefitic type of unaaturation:

Negative Test
(d) Ketones: Negative Tarot

(e) Total of a 6 b: 202 maxim-

TABLE IV. ~aracteristlcs of AlkYd Res~*

Requirements

Characteristics MIXIImum Maxim=

Total solids, percent by weight of alkyd resin
solution ● . . . . . . . ...0..””””””” .0.000...0 . . ..’”0

49 51

Viscosity (Gardner Bubble Viacometar) ...........
u ;-$/

Color (Gardner Color Scale) ● ● e● ● 8Q● ● *● ● *● Q● ● *● ● * -

PhtNic ●nhydride, perc=t bywelght of ●lkyd
reainsolido ...................... . . . . . . . . . . . .

30

Drying oil ●cids, percent by weight of ●lkyd
rssinaolids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

45 55

Unaa~dfi*le -ttez, percmt bywdght of
●lkyd reals ........*● ● ● b.● m● ● ● 9 ● ● ● b ● ● ● . ● * ● ● ● ● ●

0 100

&/ Cardner color tube h accortince with Method 4248 of FED. TEST
HEIMOD STD. No. 141.

3.5 Quantitative requiromts.

3.5.1 Specific quantitativ~ raquire=-ts. Zach color ●hdl confom
to its specifc requir-ts in Tsbla V when tuted ● ●pacified III4.3.
Totfi soliti, pet solid, and vehlcla solids ●rc parcmt by waight of
●amel. Extender pigmant is parcmt by vaight of pi~mt.

8
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TABLE V. Specific Quantitative Requirements.

Total Extender Contrast
Color Solids Pigment Solids Vehicle Solids Pigment MtiO -

Min. Min. Max. Min. Max ● Min.

Light green
Forest green
Dark green
Olive drab
Field drab
Earth yellow
Sand
Earth red
Earth brovn
Desert sand
Black

62
62
62
62
62
62
62
60
60
62
60

41
41
41
41
41
41
41
39
39
41
39

45
45
45
45
45
45
45
43
43
45
43

18
18
18
18
18
18
18
19
19
18
19

50
50
50
50
65
65
65
65
65
65
83

0.98
O*98
0,98
0,98
0.98
0.98
0,98
0,98
0,98
0.98
0.98

3.5.2 General quantitative requirements. me enamel Shall comply vith
Table VI when tested as specified in 4.3.

TABLE VI. General Quantitative Requirements.

Requiresnents
CXaracteri8tlcs Hinimum ~um

Phthd.ic mhydride, percent by weight of
nomvd~tfievddde ......................0 . . . . . 30

mm oil ●cids, percent by weight of
nonvolatile vehicle ............................ 45 55

Uaaaponlftible utter, percent by weight of
nonvolatile ve.&icle........................● **. 1.0

Rosin, on isolated vehicle ● ....*.*.,● ....,.,,.... Negative
Pkml, on isolated vehicle ● ..● .......● ,..b...● ,. Negative
Pigment, anttiny sulfide ● ● ● *O.● ● .● ● *.● *..● ● ,..., Negative
Flaeh point, Pensky - lfartena,closed CUP, ‘F .... 86
Watu, percent by weight of enamel ● .,....● ● ● ..... 100

9
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TABLE VI. General Quantitative Requiranents (Continued).

Requirements
Characteristic Minimum MaXbum

Coarse particles>nd skins, percent by weight
Ofplgment ● .****************”**● *~***********~*
60 degree specular gloss .~~...*s~*c”~~*o~o~~*o*o
85 degree specular gloss ,......s..ceao.sse..o.ss
Flnenees of grind
He~n........-..**es-.”o* .a...aa~e~mmm”a””w.”w
ASTM (Millimicro=) ● be● ***● 9**● *● ● ● **● *● ● =.● Q● ●

Consistency; Package, Krebs stormer,
shearing rate - 200 R.P.M.
Grame .........................................
Krebauuita ........m.e.~9.e.**~....’~”..*...*9

Dry- time:
Set to touch, hours ...........................
Dry bard, hours .....● ***● ● *● ● .● ● ..● *9● ● *● **● *●

Pull hardness, hours ..........................
Baking:

Dry through, 250”P or equivalent heat
treatment,minutea. ... ........................

5.0
-

125
70

1.0
l.O
3.0

40.

175
80

2
8

72

3.6 Qualitative requirements.

3.6.1 Condition in container. Preahly opened, full containers of
the ●- skwll be frea from lWS, aklna, grit and coarse particlea
and shaJJ SW no more settling tkn can be dispersd by 3 minutes
of ●gitation on a Rad Devil or equivalent type paint shaker, or by Mnual
stirxing, to ● smoth hmgeneous conditiou, when tested as specified in
4.3.9.

3.6.2 Storage stabflity.

3.6.2.1 Partially filled container. A three-qurter filled, closed
one-half quart mdtipia friction top can of ●-al, after 48 hours storage
●t room t&pmatura,’sbU dmv no ikimnlng. A thre-quarter filled,
cl.oscd one-half quart wltiplc frictixm top can of enamel, sfter 7 days
stoxage at 140°F, shall show no livering, curdltig, hard cakhg, or g-y .
sd~t, ●nd shall mix to ● smooth homogeneous state; any skin fomation
●hall b. continuous and easily ruaoved. Tests shall be performed ●u
specified in 4.3.10.1.

—
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3.6.2.2 Full container. Uhen tested as specified in 4.3.10.2, ● full,
closed multiple friction top can of the enamel, after 1 year storage
●t room temperature, shall show no skinning, livering, curdltig, hard-dry
caking or tough gummy sediment; the enamel shall remix to a smooth ho~- -
geneous state, and nhall have s maximum viscosity of 90 Krebs unitat
_ ●nd baking times shall have increased not more than 20 percent
over the values specified in Table VI.

3.6.3 Dilution stability. The enamel shall show no evidence of pre_
cipitatlon, cwdling or separation and shall remain stable and uniform
●ftar reduction vith an equal part by volume of thinner conforming to
TT-T-291, me II, Grade A. by pigment settling after dilution shall
ba ●aally redisperaed. Tests shall be performed as specified in 4.3.11.

3.6.4 Brushing propertiee. The enamel shall brush satisfactorily
●nd shall dry to ● s=oth, uniform film, free from seeds, runs, sags,
or streaks vhen tested aa specified h 4.3.12. The dried film shall
chow no discernible brush marka.

3.6.5 Spraying propertied. The enamel shall spray sattifactorlly
in all respects, ●nd shall show no running, sagging, streaking, or pro-
nounced orange peel. The air dried film shall show no seeding, dusting,
floatlng, fogging, mottling, hazing, or other fl-lmdefects when tested
●a ●peclfbd in 6.3.13.

3.6.6 “FledbUity. A fib of the enamel shall vithatand bending vith-
out cracting or fbkd=ng when t-ted in ●ccordance with 4.3.14.

3.6.7 Wfe teat. When teeted ●s speclfled la 4.3.1S, a fti of the
~ ●u due tightly to and shall not flake or crack from metal.
?ha ftlm shall ribbon or curl fra the metal on cutting and the cut shall
s- b-old ●dgea.

3.6.8 Recoamfllty. Uhen teeted ●s specifiai in 4.3.16, rec~ttig
of ● drti f- shdJ. prnduca no lift-, soft-g, or other fti
I=egukrity ●

3.6.9 Matu remistanca. A film of tba ●neml tested u spec$fied h
4.3.17 shall thou no vriskltis or bltiter~ vhen ~ IDedtitely
after z=wd from distilled watm. Wh8n Q~UI 2 hours •f~er r-vd,.
tbro SW ba no ucassiva softd.ng, vldtw, or dullbg. Aft@r 24
hwrs air dry~, the portion of the panel which V*S iamrsed ●wl bc

11
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●lmost indistinguishable with regard to h-dness, adhesion, and general
●ppearance from a panel prepared at the same time but not immersed, and
shall have no more than a 0.5 gloss unit increaae over the original 60
●nd 85 degrees spectral gloss.

3.6.10 Hydrocarbon resistance. A film of the enamel tested as specified
in 4.3.18 shall show no blistering or -inkling when examined inxaediately
after removal from the hydrocarbon test fluid.- When examined 2 hours
after removal, there shall be no excessive softening, whitening, or
dulling. After 24 hours drying, the portion of the panel which was
~ersed shall be almost indistinguishable with regard to hardness, adhesion
and general appearance from a panel prepared at the same time but not
immersed, ●nd shall have no more than a 0.5 gloss unit increase over the
original 60 and 85 degree specular gloss.

3.6.11 Acid resistance. For light green, forest green, dark green,
●nd olive drab enamels: A film of enamel tested as specified in 4.3.19
shall have no blistering and show no change from the original color.

3.6.12 Polish reaiatance. A film of ●namel tested as specified in
4.3.20 shall have a xImum 85 degree specular gloss of 10.

3.6.13 kcelerated veatherin~. Samplea of the enamel tested as specifie
in 4.3.21 for 300 hours ●hdl show no cracking, chalking, loss of adhesion,
or Imcreaae in the 60 and 85 degree gloss, ●nd the color c~8e shall
belaas than 2.5 MM Units. In ●ddition, the color after ●ccelerated
wcathu~ shall rmain within 2.5 HBS Units of the valuea specified in
Table 1. Ibe infrared reflectance ad ●llowable ratio shall reuin vithln -
tkx l~ta originally specfiied.

3.6.16 Waather reeiatamce. A fti of tha enamel prepared ●nd exposed
as in 6.3.22 shall ●bu no checking, czackimg, or ●pprectila f- dete
rilmaciom. blors contaiaiq titamim dioxido shall have no mora than

9derate chalking ad ●ll othu colors no wra then light chalklng (Nos.
4 ad 6, -cM tillof FED. TZSTHETBOD STD. No. 141). Thc f-~~11
S- no axce-ive Chaage in Vahm and cm ad no change In hua. After

rmoval of ●ny cblklmg which W occurrd, the orlghal color shall be
cubmCiAl17 rutorod sd the vaahed ●r- shall show no rnrt th-a sllght

12
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4. QUUI~ ASWMNCE PROVISIONS

4.1 Responsibility fur tipectioa. Unles~ othendse ●pecified in the
contract, the contractor is responsible for the perfoma~e of all inspec-

tion requlr-ents ●s specified herein. Except ● s othemdse specified in

the contract, the contractor may uae his OVD or any other facilities
suitable for the performance of the inspection requirements specified

herein, unless disapproved by the @vement. “The Covemment resemes

the right to perfoz= ●ny of the inspections eet forth in the specification
where such inspections ●re deemed necessary to ●ssure that ●upplies and
semices confom to prescribed requir=tents.

4.1.1 Samplinu and inspection. Sampling and inspect- shall be

performed in accordance with Section 1000 of FED. TEST KETfJOD STD. No,

141.

4.2 Classification of tests. Testing under this specification Ghall

be for the following:

(s) Qualification (see 3.1 and 6.4).
(b) Acceptance of individual lots.
(c) Accept=ce for u~e as component on end item.
(d) Validation of spectral reflectance characteristics.

4.2.1 Qualification tests. Qualification testing skll consist of

tests for ●ll requirements specified in Section 3 (see 6.4).

4.2.2 Acceptance tests. Acceptance testtig of individual lots shall
constit of tests for ●ll requirements specified in Sectim 3 with the
●xception of storage stability (see 3.6.2.2) ●nd u=ther r-istance (ace
3.6.14).

4.2.3 CXmfoxmance tests. When ●pproved by the cogntiant activity,

acceptance of lots for use s- ● caponent on sn end item shall be based
on conformance with specified requirements for the follmAng character-

i8tic8:

Pbthdic Anhydride Fltibility
Dryisg 011 Acids Knife Teat
Coler - Spectral Reflectance Water Re6iEt~nc@
?ineaess of Grind Hydrocarbon Fluid Resistance
60 Degree Gloss Acid Resistance

85 Degree Gloss

13
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4.2.4 Validation. The contracting officer shall
a quart sample from each production lot be fommrded

require that ●t least
to the Or~nic 6

Ch&aical Coatings Research Group, Mb 9000, DRXFB-VO, KERADCOM, Fort -
Belvoiz, Virginia 22060 for validation of spectral reflectance character-

istics●

4.3 Test methods. ,

4.3.1 Test conditlona. The routine and referee testing conditions
shall be in accordance with Section 7 of FED. TEST KETHOD STD. No. 141
except as othe=ise specified herein. Failure of any test result to

fall within the ranges specified in 3.2, 3.3, 3.4, 3.5, or 3,6, as
applicable, shall constitute failure of the applicable test.

4.3.1.1 Test panels. Except as othe-ee specified, all panels for
test purposes shall be aluminm clad aluminum alloy conforming to QQ-A-
250/5 and given a chanical film treatment with materials conforming to
Form I or II, Method C (Immersion), Chas 1A of MIL-C-81706 to produce
coatings meeting the requirunents of MXL-C-5541. When primed panels are
specified, application of the e~el shall be over control formula ZtiC
chromate primer conforming to TT-P-1757 with a dry film thickness between
0.3 and 0.5 mil and air dried 18 hours. When tln plated panels are
specified, they shall be prepared in accordance with Hethod 2012 of FED.
TEST METHOD STD. No. 141 using the allphatic naphtha-ethylme glycol
monoethyl ether mixture.

4.3.1.2 Test procedures. The followfng tests (see Table VII) shall
be conducted in accortince with FED. TEST KETBOD STD. No. 141 ad as
specified herein. The right la resewed to make ●ny ●dditional tests
deemed neces8ary to determine that the enamel meets the requirements of
this specification.

-4

.-

Downloaded from http://www.everyspec.com



ML-E-52798A(W)

TABLE VII. Index.

Test Method

Application Method Applicable Para. of this Para. of this

Item in FED. TEST KETHOD ASTM Test Specification Specification
STD. No. 141 Method Giving further giving

references requirements

Color and spectral
reflectance

Total solids
Pigment content
Vehtcle solids
Pi~ent analysifl
Unsaponifiable
DryZng oil acids
Phthalic anhydride
Aromatic compounds
Olefinlc and cyclo-

olefinic
Ketonee
Elding pover

(contra6t ratio)
Bo8in

Pbeml
Amt~ny sulfide
-h point
Water
CQarse partichm

●d Skims
60” SpUd- gloss
8S” ●pacubr gloss
p~ of grid
@culsteacy
Drying time
Conditian -
cOntalnu

Storagt stability
PartUUy full

conminer
hll contdner

4251, 6241
4041
4022
4052

7014
7014
7014
7355, 7356

7355, 7356
7355, 7356

4122
5031

5141

4293
4(M2

4092
6101
6103
4411
4281
4061

3011
-

3021
3022

D 1644
D 2698
D 2698

D 1542 Sec.
4A

D 1364

D 1210
D 562

4.3.2

4.3.3

4.3.4

4*3.5

4.3.6
4.3.7

4.3.8

4.3.9
4,3.10

4.3.10.1
4.3.10.2

3.3, TABLE 1
TABLE V
TM!LE V
TABLE V
TABLE III, V
TABLE VI
TABLE VI
TABLE VI
3.4.2.1

3.4.2.1
3.4.2.1

TABLE V
TABLE VI

TABLE VI
TABLE vI
TMLE VI
TABLE VI

TABLE VI
TABLE VI
TABLE VI
TABLE VI
TABLE VI
TABLE VI

3.6.1
3.6.2

3.6,2.1
3.6.2.2

.
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TABLE VII. Index (Continued)

Test Method

ApplicationMethod Applicable para. of this Para. of this

Item in FED. TEST METHOD ASTM Test Specification Specification

STD. NO. 141 Method Giving further6iVin13
reference9 references

Dilution
stability

Brushing
properties

Spraying
Flexibility
Knife test
Recoatability
Water resistance
Hydrocarbon

4203 4,3.11

4321, 2141 4.3.12

4331, 2131
6221
6304

6011
6011

4.3.13
4.3.14
4.3.15
4.3.16

D 1308 Sec. 5.4 4.3.17
D 1308 Sec. 5.4 4.3.18

3,6.3

3,6.4

3.6.5
3.6.6
3.6.7
3,6.8
3,6.9
3.6.10

resistance
Acid resistance

4.3.19 3.6.11

PoMeh resist-ce
4.3.20 3.6.12

Acceleratedweathering6122
4.3.21 3.6.13

Weather resistance 6160 D 1014 4,3.22 3.6.14

4.3.2 Color and spectral reflectance. Draw down the enamel on a
black ●d white Merest card using

a 0.0040-inch (0,0080_inch gap cl-r-

●rice)film applicator. ~ for 48 hours at a temperature of 23° : l.l°C

(73.4 ~2”F), a relative humidity
of 50 ~ 4 percent, and under dust-free

Condltiona. Detemine the color from the spectral reflectance cumes

of SIX samplec using the Dlano Hardy
recording spectrophotometer method

Determine
In ●ccorciancewith FED* TEST ~OD STD* No* 141’ ‘thod 425& ~~OD

infrared reflectance in accor&nce with Method 6241 of FED.
STD. No. 141. Check for compl-ce with 3.3 Tables I and 11, and Figure

No. 12. A deviation of more than 2 NBS units in color space or noncom
pliance with the spectralunits or allowable ratio shail constitute

failure of thla test. lleasur~ents shall be made over the black portion

of the Mrest card.

-<-

--- -.

5965

4.3.3 PI* nt a-lY6iB. Extract the pigment as in Methd 4021 of

FED. TEST METHOD STD. No. 141 using Extraction Mixture C. Make appropriate

qualitative ●nd quantitativetests on the extractedpigment to dete-nc

16
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if only permissible pigments were used in formulating the different

colors. Examination of the acid Insoluble portion of the pigment by
X-ray diffraction for colors light green, forest green, dark green, and
OIIVC drab, shaU show the presence of the acid insoluble green pigment
and silica. Nonconfo~nce to the applicable requirements In Tables 111
snd V shall constitute failure of this test.

4.3.4 Hiding power (contrast ratio), Determine the contrast ratio -
in accordance with Method 4122 of FED. TEST plE~OD STDO No, 141, using
a fih applicator that will deposit a 3-inch+de film with a dry film
thickness of 0.0010 inch maximum. Air dry for 72 hours. Determine the
reflectance, Verify the film thickness in-the area in which the reflectance
was measured, and calculate the contrast ratio. Nonconformance to
Table V shall constitute failure of this test.

4.3.5 Antimony sulfide. Add 25 ml of 50 percent ammonium hydroxide
to about 2 grams of pigment in a 50 ml erlenmeyer flask. With agitation,
saturate the tibture with hydrogen sulfide for about 1 minute, Filter
through course paper into a 100 ml beaker. Do not wash residue, slowly
and with stirring, add 6 N HCL to the filtrate until it is acidic,
Formation of a yellow-brown precipitate indicates that antimony was in
the original pigment mixture. A milky white precipitate of sulfur will
form In the absence of Sb S . Nonconformance to Table VI shall corI-

22stitute failure of this t s .

4.3.6 60 degree specular Rloss. Draw down the enamel using a 0,0020-
inch (0.0040-inch gap clearance) film applicator and test as specified
In Method 6101 of FED. TEST METHOD STD. NO, 141. Nonconformance to
Table VI shall constitute failure of this test.

4.3.7 85 degree specular gloss. Draw down the enamel using a 0.0020-
inch (0.004(Pinch gap clearance) film applicator and test as in Method
6103 of FED. TEST ~fiOD STD. No. 141. ‘Nonconformance to Table VI
shall constitute failure of this test.

4.3.8 Drying time. Determine drying time in accordance with Method
4061 of FED. TEST METHOD STD. No. 141 under referee conditions using a

0.0020-Lnch (0.004@inch gap clearance) applicator. Nonconformance
to Table VI shall constitute failure of this test.

4.3.8.1 Full hardness, Determine full hardness by drawing down a
film of ●namel using a 0.0020-inch (0.0040-inch gap clearance) film -

applicator on an unprimed aluminum panel prepared as specified in 4,3,1.1.

17
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The film shall be considered to have reached full hardness when it is
very difficult to renmve with a knife blade. Nonconformance to Table

VI shall constitute failure of this teGt.

4.3.9 Condition in container. Determine package conditions for
acceptance testing in accordance with Method 3011 of FED. TEST ME~OD
STD. No. 141 and observe for compliance with 3.6.1. For qualification
testing, evaluate pigment settling or caking by proceeding as in Method
3011 but do not tir.17 Reseal the can and then agitate for 3 minutes on
a paint shaker,- on r=exami.nation of the contents, the pres=ce of
any gel particles or undispersed pigment indicates unsatisfactory settlin8
properties. Nonconfo-nce to 3.6.1 shall constitute fafiute of this
test.

4.3.10 Storage stability.

4..310.1 Partially full container. Determine skinning after 48 hours
in accordance with Method 3021 of FED. TEST METHOD STD. No. 141, Reseal

and age for 7 days at 60°C. Nonconformance to 3.6.2.1 shall con-
stitute fal.lureof this test.

4.3.10.2 Full container. In accordance with Method 3022 of FED. TEST

METHOD STD. No. 141 allow a full standard quart can of the enamel to
stand undisturbed for 1 year and then examine the contents. ~aluate
pigment settling or caking as specified in 4.3.9, except agitate the
can for 5 minutes on the paint shaker prior to re-tination. Determine

viscosity and make other appli=ble tests. Nonconformance to 3.6.2,2
bhall constitute failure of this test.

4.3.11 Dilution stability. Reduce one part by volume of the enamel
with one part by volume of thinner conforming to TT-T-291, Type 11,
Grade A. Test according to Method 4203 of FED. TEST METHOD STD. No. 141.
Nonconformance to 3.6.3 shall constitute failure of this test.

—

&/ h apparatus of thititype, powered by a 1/4 hp motor, operates at
a rate of 1350 shakes per minute and is manufactured by Red Devil
Tools, Irvington, New Jersey.

18
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4.3.12 Buh@ Properti~. Apply the enamel ● s packaged or reduced

not more than five parts by volume of thinner confo~g to TT-T-291t

~ 1X, Grade A, to 95 p~ts by volum of enamel. use a 2-l/2-inch
bmah h ●ccordance vitb Method 4321 of FED. TEST XET’HODSTD. No, 141.
Moncoaformnce to 3.6.4 sUI constitute failure of this test.

4.3.13 Spraying properties. Reduce four parts of enamel with one part
by vol- with thinner confoming to IT-P-291, we 2, Grade A. Spray
On ●n al-u panel to give a d= fti thickness between 0.0009 -
0.0011 Inch ●nd-obseme ~or sprayhg properties In accordance with
lfethod 4330 of FED. TEST METHOD STD. No. 141. For referee test, use
●tatomatlc ●pplication per Method 2131 of FED. TEST lf.E~OD STD. No, 141,
190nconfo&ce to 3.6.5 shall constitute failure of this test,

4.3.14 Flexibility. Dete~e flexibility in accordance with Method
62210f FED. TEST KETROD STD. No. 141. Apply the enamel with a 0.0020-
inch (0.004@inch gap clearance) film applicator on a flat tin plate
penal. Air dry 18 hours then bake the panel at 105° ~ 2°c (221° ~ 4“F)
for 96 hours. Condltlon ● t 23” ~ 1*C for 1/2 hour and bend over a 1/4
inch undrel. Nonconformmce to 3.6.6 shall constitute failure of this
tut.

4.3.15 Knife test. Perform the knife test in accordance with Method
6304 of F&D. TEST KETHOD STD. No. 141. Mask on-half of an unprimed
●luminum panel ●nd spray the uncovered half to a dry film thickness
botwen 0.0003 ●nd 0.0005 inch with a primer conforming to TT-P-1757,
Mr dry 18 hours, remove tlw uatig paper, and spray the entire panel
with c coat of the enemel to ● top coat dry film thicknese between 0.0009
●nd 0.0011 inch. Air d- the enamel 72 hours and them examine for com-
pliance with 3.6.7. lbp~at the teat as above except bake the primer 45
-utee ●t 121-C (250°F). Allow 15 minutes to return to room temperature
bofor~ applying the top coat. Bake 45 minutes at 121@C (250”F) and
condition 24 hours at room temperature before testing, Nonconfo=nce
to 3.6.7 shall constitute failure of this test.

4.3.16 Recoatlxq Prepare tw unprimed 4 x 12 inch aluminum panels
●s in 4.3.1.1 ●nd ●p;ay with ●~l to ● dry fiti thickness of 0,0009
to 0.0011 inch. Apply ● ●tcond coat of enamel to one panel after 2 hours
●ir drying and ● second coat to the other after 24 hours air drying,
Mr dry both panels 24 hours. Examine for llfttig, softening, and eti-
denca of other film irzegular~ty. Nonconformance to 3.6,8 shall con-
stitute fa~lure of this test. .
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4.3.17 Water resistance. Draw down a film of the enamel with a

0.0020-tich (0.0040-inch gap clearance) film applicator on two unprimed
●luminum panels prepared as specified in 4.3.1.1. Air dry the enamel
for 72 houre and -erse in distill~~ wat~’rat 23’ ~l”C for 18 hours -
in ●ccordance with Method 4011 os FEk. TEST METHOD STD. No. 141 or fi~
Method D 1308. At the end of the test period, r=ove and ex~fie the
panels. Nonconformance to 3.6.9 shall constitute failure of this testo

4.3.18 Hydrocarbon resistance. Prepare a fti of the enamel as in
4.3.17. Alr d~ the panels for 72 hours and then imerse one of the
panels for 4 hours at 23° ~ l-C in a hydrocarbon fluid confoting to

●
TT-S-735, ~pe 111 in accordance with Method 6011 of FED. TEST ME~OD
STD. No. 141 or AST?4Method D 1308. At the end of the test period, remove
and’exa.minethe panels. Nonconformance to 3.6.10 shall constitute
failure of this test.

4.3.19 Acid resistance. prepare a ffim of the enamel as In 4.3.17.
tir dry the Panels for 72 hours and then place a 3 to 5 ml SPOt Of a 10
percent vol~e acetic acid solution on the surface of the enamel. Cover
w~th ●n appropriate size vatchglase and allow to stand for 1 hour. Rfnae

with water thoroughly, allow to dry, and e=mine for blistering and
CO1OX change. Nonconformance to 3.6.11 shall constitute failure of
this test.

.
4.3.20 Polish r=istance.

2/
4.3.20.1 Test ●pparatw. The apparatu- shall consist of an elec-

trically operated straight line, reciprocating washab~lity and abraaion
machine with an abrasion boat attachment. The abrasion boat shall be
approximately 3-1/2 by 2-1/8 %nches ●t the base and shall weigh
4-1/2 pounds including added weights. The abrasion boat shall h8Vt! a
spindle located at each end to retain the roll or poliahlng cloth and
● ?ertical pin by which it is attached to the driving cord. A roll of
5.0 ounce flannel cloth, 1-3/4 inches tide, confonslag to CCC-C-458,
Type I, shall be ●ttached to the spindles for this test. The length
of the stroke shill be approximate~y 13 Inches. The speed sML1 be

approximately 37 cycles (74 strokes) per minute.

~/ b apparatus of this type is powered by a 1/3 hp explosion-proof
motor, ●nd Is manufactured by the Gardner bkratory, Inc.,
Bethesda, HI) 20014.

.
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4.3.20.2 Polishing medium. The polishing medium shall consist of
the follmfq by weight:

50 parts Synthetic yellow iron oxide (ASTM D 768),
100 parts SAE-10 Engine oil conforming to HIL-L-2104,

4.3.20.3 Teat procedure.

4.3.20.3.1 Test procedure (a). Draw down a 2-inch-wide film of enamel
with ● 0.0020-inch (0.0040-inch gap clearance) doctor blade on a 6 by
17 inch glass panel prepared and cleaned in accordance tith Method 2021
of FED. TEST HETHOD STD. No. 141. Air dry the specimen for 72 hours
and then apply a 0.0020-inch film of the polishing medium over the enamel
area of the test specimen.

4.3.20.3.2 Teat procedure (b), Condition the flannel cloth by draw-
ing down a 2-inckwide film of the polishing medium with a 0.0020-inch

(0.004&tich gap clearance) doctor blade on a 6 by 17 inch glass panel,
Clamp the glaas panel on the abrasion apparatus so the film is centered
with the polishing stroke, and run the apparatua for 10 cycles (20 strokes.

Use ● new flannel cloth for each teat.

4.3.20.3.3 Test procedure (c). Remove the glass panel used to con-
dition the flannel cloth and replace with the specimen test panel from

4.3.20.3.1. Run the ●pparatua for 30 cycles (60 strokes). Remove the
panal, rinne vith ●xmml tNnner conforming to TT-T-291, and wash with
● soft sponge or cloth using yellow laundry soap and water. Dry thoroughl~
and determine the sheen of the area in the center of the panel by Method
6103 of FED. TEST KETEOD STD. No. 141.

4.3.21 Accelerated weathering. Prepare a 0.0020-inch dry film of
th~ ●- au specified in 4.3.14 and air-d~ for 72 hours. Determine
tha color and infrared reflectance aa in 4.3.2 and measure the 60 and
85 degrea gloss. Expose the panel for 300 hours to accelerated weathering
in ●ccordance with UT?! Method G 26, Type BE. Measure the 60 and 85
dagrn glocs ●nd determine the color and infrared reflectance of the

=wSeci fiho ~a the panel for chdkiag by rubbing with a piece
Of VdVCt Or cheesecloth. Nonconformance to 3.6.13 shall constitute
fdkra of this tut.
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4.3.22 Weather resistance. Spray two 4 by 12 inch primed aluminum
with tho enamal to be tested to a uniform dry film thickness between

panels

0.0018 and 0.0022 inch. Alr dry for 96 hours and place on outdoor exposure
for 18 months at an angle of 45 degrees South in the vicinity of Washington, -
DC. At the end of this exposure period, examine for compliance wtth
3.6.14. Nonconformance to 3.6.14 shall constitute failure of this test.

4.4 Inspection of Pacbgina. The enamel shall be inspected for
compliance with the packaging, packing, and marklmg requirements of
Section 5.

5. PACKAGING

5.1 Pacbming, packing, and markin~. The enamel shall be pacbged,
packed, and marked in accordance with PPP-P-1892. Packaging shall be
Level A or Commercial and pacldng shall be Level A, B, or Co=ercial
as specified (see 6.2). The enamel shall be furnished in the size of
container specified (see 6.2).

6. NOTES

6.1 Intended use. The enamel is a high grade alr drytig medium oil
alkyd type Intended to be ueed as a canxwflage coating for use over
new or previouly pulnted surfaces. Unlees othemise specified, the
treatment ●nd pdntlng of bare metal shall be in accordance with 141L-T-

704. The ●na=l is a lusterless coating in 11 different camouflage
colors which exhibit excellent weather reeletance, color retention, flex-
ibility, ●nd resistance to water and hydrocarbon. For adequate cawuflage
ptopertl=, it IJJnecessary to apply the enamel to ● dry film thickness
of 0.0018 to 0.0022 inch.

6.2 Ordering data. Procurement documents should specify the follow-
ing :

(a) Title, n@er, and date of this specification.
{b) Color ofemel required (see 1.2.1).
(c) LeVelof pacWing ad lmel of packing requir~ (see 5,1).
(d) Sizeof container required (see 5.1).
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6.3 Basis of purchase. The enamel covered by this specification
should be purchased by volume, the unit being 1 U.S. gallon of 231
cubic inches at 68”F.

6.4 Qualification. With respect to products requiring qMllfication, -
avards will be made only for such pr0duct8 as have, prior to the time
eet for opening of bids, been tested and approved for inclusion in the
applicable Qualified Products List whether or not such products have
actually been so listed by that date. The attention of the contractors
Is called to this requirement, and manufacturers are urged to arrange
to have the product that they propose to offer to the Federal Wvertnnent,
tested for qualification, in order that they may be eligible to be awarded
contrachs or orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the Organic and
Chemical Coatings Research Group, Laboratory 9000, DRXFB-VO, USA
Mobility Equipment lh?8e8rch and Development Coumand, Fort Belvolx,
VA 22060. Color chips and information pertaining to qualification of
prOduCt8may be obtained from that activity.

. ..

6.5 Sample pigment formulas. The enamel procured under this specifi-
cation is contemplated to be comparable In performance for the various
color and spectral requirements to the followlng suggested pigment com-
positions. However, the Government ass-s no responsibility for the
acceptance of a product to be manufactured under an identical formulation.
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Custodim:

Review

Army

-ME

activitiaa:

- EL, CL, KD,

User activity:

- AT

Preparing activity:

Aruy-~

Project 8010-Al10

MI?, MI
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