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MILITARY SPECIFICATION

(FOR AIRCRAFT USE)
This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.
1, SCOPE
* 1.1 Scope - This specification covers the requirements for acrylic-

nitrocellulose camouflage lacquer for metal surfaces which is particularly formu-
lated for resistance to diester lubricating oil. The lacquer is primarily intended
for spray application. This specification provides two classes, one of which is
suitable for use under Air Pollution Regulations,

* 1.2 Classification - This specification covers one grade and two
classes of acrylic-nitrocellulose lacquer:

N’

Ciass 1 - For use where Air Pollution Regulations do not apply.
Class 2 - For use where Air Pollution Reguiations are in force.
* 1.2.1 Colors -~ This speci;icaticn covers one grade of acrylic-
nitrocellulose lacquer in the following colors specified:
FED-STD-595 ANA Bull. No. 157
Color No, Color No, Color name
37875 -— : Insignia white
37038 —-—- Black
35044 -—- Insignia blue
35042 -——- Non-specular sea blue
34151 -——- Interior green
X 34087 -—- Olive drab
33538 -—- Orange vellow
31136 -—- Bright red
36440 -—- Light gull gray
36231 --- Dark gull gray
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MIL-1-19538C

FED-STD-595 ANA Buall.No. 157
___Color No. _ Color No, — Color name
26081 —-—- Scaplane gray
27875 s Semi-gloss insignia white
— 627 Ficld green
2.1.1 The list in 1.2.1 i3 not restrictive: the Inequer may ve pro-

cured in any color desired by the activity concerned. When colors other than those
listed ahove are required, the pigmentation and applicable gualitative and guantitative
requirements shall conform to those of the nearest matching color contained herein.
Where no near matching color exists, the pigments shall be in accordance with the
best commercial quality.

2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS

Federal

QQ-A-250/5 Aluminum Alloy Alclad 2024, Plate and Sheet

TT-E-776 Ethylene Glycol Monobutyl Ether (for Use in
Organic Coatings)

TT-M-261 Methyl-Ethyl-Ketone (for Use in Organic Coatings)

TT-M-268 Methyi isobutyl Ketone (for Use in Organic Coatings)

TT-P-143 Paint, Varnish, Lacquer, and Related Materials;
General Specification for Packaging, Packing and
\iarkinu of
Marking of

TT-P-343 Pigment, Carbon-Black, Dry

TT-P-346 Pigment, Chrome-Yellow and Chrome-Orange, Dry

TT-P-347 pigment, Chromium-Oxide-Green, Dry

TT-P-350 Pigment, Lampblack, Dry

o
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SPLCIFICATE

STANDARDS

Federal

td. No. 141

)

ed, Test Method

MIL-L-19538C

Pigment, Copper-Phthalocyanine-Blue, Dry

Pigment, Indian Red and Bright Red (Iron Oxide, Dry)

Pigment, Yellow-Iron-Oxide; Hydrated, Synthetic, Dry
Standard Test Fluids, Hydrocarbon
Toluene; Technical

ene (for Use

]

Nitrocellulose, Technical, for Use in Organic
Coatings

Primer Coating, Cellulose-Nitrate Modified Alkyd

Type, Corrosion-Inhibiting, Fast-Drying (for Spray
Application Over Pretreaiment Coatings)

Anodic Coatings, for Aluminum and Aluminum Alloys
Antimony Sulfide (Pigment) (Paint Ingredient)
Thinner; Acrylio-Nitrocellulose Lacquer

g, Epoxy Polyamide, Chemical
- Toomcd Yo o ®cdhem o

mamad Qo 4
dnu ovIveENnt nesisudnt

Paint, Varnish, Lacquer and Related Materials;
Method of Inspection, Sampling and Testing

[
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STANDARDS

Federal (Continued)

FED-STD-595 Colors
Military
MIL~-STD-105 Sampling Procedures and Tables for Inspection by

Attributes
PUBLICATIONS

Air Force-Navy Aeronautical Bulletin

No. 157 Colors, List of Standard Aircraft Camouflage

(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.)

2.2 Other publications - The following document forms a part of this
specification to the extent specified herein. Unless otherwise indicated, the issue

in effect on date of invitation for bids or request for proposal shall apply:

National Bureau of Standards Publication

RP 1345 Multi~purposc Photoelectric Reflectometer
(Nov. 1940)

(Application for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS

3. Material - The ingredients used in the manufacture of this product
shall conform to applicable Government specifications. Ingredient materials con-
forming to contractor's specifications may be used provided prior approval is ob-
tained from the procuring activity. The use of contractors' specifications will not

constitute waiver of Government inspection.

3.2 Toxicity - The material shall have no adverse effect on the
health of personnel when used for its intended purpose. Questions pertinent to this
effect shall be referred by the procuring activity to the appropriate department
medical service who will act as an advisor to the procuring activity.
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3.3 Composition - Both Class 1 and Class 2 lacquers shall be formu-
lated in. accordance with Tables I, II, III, and IV, with the following exceptions;

Class 2 formulatmn with respect to the volatile content shall be modified in accordance
with 3.4.5.2. For colors in the 7- to 15-gloss range, equivalent extenders from
sources of supply other than those mentioned in Table IV may be used, However, it

is not permissible to vary the Table IV ratio of silica to magnesium silicate, For
materials in other gloss ranges, any siliceous extenders may be used in whatever
ratio is found necessary, subject to the restrictions of 3.4.4. The composition shall
conform to the following percentage, by weight, as given in Table I for Class 1; for
Class 2 see 3.4.5.2. Pigments shall be in accordance with Table II, as specified

for the individual colors except that pigments and extenders for field green, color

No. 627, shall be formulated in the ratios specified in Table V.

TABLE 1

COMPOSITION - PERCENT BY WEIGHT
(for Class 2 volatile content refer to 3.4.5. 2)

Material Minimum Maxtmum
Volatile -- 60
Nonvolatile 1/ 40 -
Velatile content 2/ -
Total ketones 3/ 57 -
Medium boﬂmg 4/ 28.5 -—
Total alcohols -- 6
Toluene 5/ -- 39
Nonvolatile content
Pigment - 45
Vehicle solids 55 —

Vehicle solids content

Percent minimum Percent maximum
Nitrocellulose compounds 23 26
Resins 54 57
Plasticizers 19 21

1/ For black, the nonvolatile content shall be 37 percent minimum.

2/ The minimum boiling point of volatile portion shall be not less than 75° C(168° F).
3/ Slight changes in the tolerance of the solvents will be permitted, along with a sub-
stitution of small amounts of comparablc boiling range solvents for the ketones,

to provide for the use of p:gments in the form of dispersion pastes.
/ Boiling above 114° C (237° F).
/' Aliphatic hydrocarbons shall not be used.
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3.4 Ingredients - All ingredients used in the manufacture of these
products shall conform to the following.

3.4.1 Resin -
3.4.1.1 Class 1 - The resin shall be a copolymer of methyl methacrylate
and other acrylic esters, with the methyl mcthacrylate portion being the major part

of the copolymer. The viscosity (10 percent solution in toluene) shall be 480 to 640
centipoises at 30° C (86° F).

3.4.1.2 Class 2 - For Class 2 the resin shall be as defined in 3.4.1.1,
except that the viscosity (40 percent in toluene) shall be for identification purposes
only (see 6. 3).

3.4.2 Cellulose compounds - The cellulose compounds shall conform
tg Tyune ITof MIT,-N-5538 (gee G, 3)
WL ypTe 1 v 13147 UNT vUU U (mv e e

3.4.3 Plasticizers - Chemical plasticizers shall consist of di-isooctyl

phthalate or dioctyl phthalate.

2.4.4 Flatting nigment - The flatting pigment shall not exceed that
required to produce the specified gloss values, Based on the total pigment content,

PN 1N b Y P PP UL [ o § - PPN £ ~namanwmt

the lldlllllg, pl;,memb shall not exceed 85 pETr ¢ent ior uxa.un, and 50 perceni for each
of the other colors. The flatting pigments shall be siliceous matter. Calcium sul-
fate and metallic soaps are prohibited except that metallic soaps may be used as an
aid to grinding in an amount not to exceed 1 percent of the total pigments. Flatting
pigments other than the above will be permitted only upon submission to the pro-
curing activity of evidence of satisfactory weather resistance of materials so
formulated.

3.4.5 Solvents -
3.4.5.1 Class 1 - Only those solvents, in the ratios indicated, which are

specified in Table I, shall be used in the manufacture of the product. The finished
lacquer shall be capable of being thinned for use with thinner conforming to MIL~
T-19544.

3.4.5.2 Class 2 - The volatile content of the admixed and thinned coating
shall consist of a non-photochemically reactive soivent biend. A non-phoiochemicaily
reactive solvent is any solvent with an aggregate of less than 20 percent of its total

od ~f tho Aha ~oun
volume composed of the chemical compounds classified below or which does not

exceed any of the following individual percentage composition limitations, referred
to the total volume of solvent. The minimum boiling point of the solvent blend shall

be 75° C (168° F).
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(b) A combination of aromatic compound
carbon atoms to the molecule except

ow ®

(c) A combination of ethylbenzene, ketones havingbr
carbon structures, trichlor oethylene ortoluene; 2
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®
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3.4.5.2.1 Thinner - The thinner to be used with the non-photochemically
reactive lacquer shall be non-photochemically reactive as defined in 3.4.5 and
shall be compatible with the lacquer. It shall contain no less than 5 percent ethylene
glycol monobutyl ether,

4.6 Pigments - Pigments shall be as shown in Table I, When
n Table I are not covered by Government specifications they shall con-
form to the requirements of 3.1 and shall be of high durability established by past

usage in a comparable I3 cquer,

'-i
,.

PIGME ION 1/ 2/
FED-STD.50s | ANA Bull. ,
T u~oxN 585 No. 157 Color Ptx.lgmentati.on (except
Color No. Color No. atting pigments)
37875 -—— Insignia white Titanium dioxide (TT-P-442) 11,/
37038 -—- Black Carbon black (TT-P-343)
(TT-P-350) 4/
35044 _— Insignia blue Iron blue (TT-P-385), titanium
dioxide and earbon black 4/
35042 === Noun-specular Iron blue, titanium dioxide and
sea blue carbon black 4/
{34131 --- Interior green | Chrome yellow S/ or chrome orange
! {TT-P=-346) 5/, titaniwm dioxide,
shading yellow, yellow iron oxide
(TT-I'-158) and chrome oxide
green (TT-P-347)




TABLE Il (Continued)

—
e i e ANA Bull.
“C”’ID“;]"’“ No. 157 Color
ofor No. Color No.
———— - -—--_-4’—-
X34087 -—- Olive drab
535358 _— Orange vellow
31136 ~—- Lright red
| % !
6440 --- Light gull grav
36231 —-—- Darlk gull gray
260¢1 -—- Seaplanc gray
27875 ——— Semigloss
insignia whiie
- 627 Field green
I
1/ The pigments listed in Table I1,

5 |t
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cipal ingredients used in the lacquer to obtain the colors specified.
the colors marked with footnote 3.

ingredients,

EURPRUUIE PR DR P
1rormn biue, cnro

chrome orfmg

Chrome yellow 5.7, chrome orange 57,

r molybdate orange (TT-P-410)

Bon red 6/, molyhdate orange
(TT-P=-375)

Titanium dionide and carbon black 4/

Titanium dioxide and carbon black i/

/

Titanium dioxide and carbon black 4/

o
~

Titanium dioxide 3-

Aedium chrome

vellow, phthalocya-
nine blue and an tlmony sulfide
a7

(MI1L~A-151

or any combination thereof, shall be the prin-

Except for

other tinting pigments may be used is
in an amount which “shall not eaceed 2 percent of the total weight of

pigment, provided these additional tinting pigments have proven good outdoor

durability.

during immersion (see 3.5.15).

Where titanium dioxide is specified,

the

type HI of TT-P-442 shall be uscd

./ These colors shall contain no tinting pigments w

L.ampblack mayv be used

Pigments conforming o

lightfast crrome vellows andoranges

in these eolors.

TT-P-s4 may be

el

arc Saiis

The pigments shall be sufficiently insoluble to prevent jeaching

chalk-resisting type conforming to

GnsSa ofea ye The v . o
UNSatisigeiaiT ihe propretsr
v . - .
Tadtors rLOeVer
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J.0 QUalllative requiremenis =
- Frnditinn in eantainer = The lacguer. in a freshlv onened full con-

3,9.1 LCOoNaition in ConNwaiics 1 e acquer, inal Yy Op€
tainer, shall show no grit, skinning, curdling, livering or excessive pigment flota-
tion, and shall show no more settling or caking than may be easily redispersed with
a paddle to a uniform and homogeneous condition (see 4.6.1),

3.5.1.1 Storage stability - The lacquer, stored in a full, closed container
for one year at 21° to 32° C (70" to 90° F) shall pass all the tests specified (see
4.6.2).

3.5.2 Odor - The odor of the lacquer, wet or dry, shall not be

obnoxious. An air-dried film shall retain no residual odor 48 hours after applica-
tion (see 4.6.1).

3.5.3 Color - The color of the lacquer film after drying 24 hours shall
match the applicable FED-STD-595 or ANA Bulletin No. 157 color num=-

bers specified in Table II, or as specified, see 1. 2.1.1, (see 4.6.1). For fieid
green only, the film shall be within the spectrophotometric limits specified in

Figure 1, when tested as specified in 4.6.1.1.

3.5.4 Working properties - Two coats of lacquer under test reduced
to spray consistency and applied on a smooth vertical metal surface, shall show
good working properties, and shall dry to a uniform, smooth surface free of runs,
sags, bubbling, wrinkling, streaking, or other defects (see 4.6.3).

2.5.5 Self-lifting nroperties - After application of the second coat of
J . [ oy 9 N lAAb‘llb YA vyvn BN - ) o o4
the lacquer, there shall be no cvidence of lifting in the system when tested as speci-
tied in 4,.6.18
3.5.6 Diving time - The lacquer, applied to a total film thickness of
i — e e . &L

1.0 *0.2 mil, shall dry hard in not morc than 40 minutes under laboratory condi-
tions of temperature and relative humidity spec..ified (see 4.6.1).

3.5.7 Surface appearance - The lacquer film, after drying, shall be
free from blushing, streaks, blisters, coarse particles, silking, or other irregu-
larities of surface (see 4.6.4).

3.5.8 Print resistance - The lacquer under test shall show no perma-
nent print frem cheesecloth (see 4.6, 5),




MIL-1-19538C

3.5.9 Primer absorption - The lacquer under test shall show no tend-
eacy to sink into the control formula primer, or impair the adhesion of the primer
to metal when tested as specified hercin. The lacquer shall not develop embrittle-
ment through a combination with the primer when compared with the same lacquer
applied ‘o a panel without primer (see 4.6.6).

RS 1{\ Crati
22 Je 13

a ribbon without flaking or separation from he primer. The coatmg anchorage of
the lacquer under test shall be equal to or better than that exhibited by a simulta-
neously testedcontrol lacquer of the corresponding color (see 4.6.7).

3.5.11 Baking properties - Lacquer films, baked as specified in Section
4, shall show no pronounced color change as compared with the unbaked film (sce
4.6.8).

3.3,12 Flexibility (cold cracking: - The lacquer film shall exhibit no

[R IV P x4

flaking 2t the bend when subjected to the cold cracking test. Fine cracks shall not
be causc for rejection (sce 4.6.9).

3.3.13 Infrared reflectance (applicable only to olive drab) -~ Olive drab
shall show a2 minimum infrared reflectance of 28 percent, a maximum infrared

reflectance of 55 percent (see 4.6.10).

3.5.14 Polishing test -~ The polished lucquer film shall not exhibit an
increase in gloss value greater than three times the initial gloss value (see 4.6.11).

3.5.15 Resistance properties -

3.3.15.1 Water resistance - The lacquer film shall withstand immersion

in water at room temperature for 24 hours without showing any checking, blistering,
or whitening. A slight whitening or dulling which may be rcmoved by light wiping
wiih a soft cioth shall not be cause for rejection, The immersed {itm shall, in all
respects. be equal to or better than the control Jacquer of the corresponding color

after immersion under the same conditions. "he water shall not he discolored by

@il siaT e SaVL 24210 LU i ile

extraction of leachable matter from the paint film (see 4.6.12).

5.15.2 Hydrocarbon resistance - The lacquer film shall withstand im-
mersion in hvdrocarbon test fluid coulurming to Type I vi TT-5-735, at room

temperarure for 4 hours. Immediately after removal, the film shall show no

blisterirng or film failure, except that hght gumming above the liquid level shall
f mYr

rn{nno{r\n T

ejection. Twenty ours after removal, the film shall in all

j uuuA O AT iU Ve LT aadlil =2afle

o

respects. be equal to or better than the film of the control lacquer of correspondmg
olor ir-mersed under the same conditions except that a slight discoloration or dnlling
sha!l net ve cause for rejection. The test fluid shall not be discolored by extraction
of leacrzdle matter from the paint film (see 4.6.13).

10
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3.5.15.3 Lubricating oil resistance - When tested as specified in 4.6. 14,
the lacquer film shall withstard immersion in synthetic diester lubricating oil for
a period of 2 hours at a temperature of 121 +2° C (250 *4° F) without showing any
blistering, film softcning or other film failure, except that slight gumming above
the liquid level shall not Le cause for rejection. Slight discoloration will be per-
mitted. Twenty-four hours after removal, the film shall, in all respects, be equal
to or better than the {ilm of a similarly prepared control formula lacquer of corre-
sponding color which has been similarly immersed in the synthetic diester lubri-
cating oil. The oil shall not be discolored by extraction of leachable matter from
the paint film,

3.5.15.4 Weather resistance - Panels which have been weather exposed
for one year in Florida shall show no greater film deterioration, loss of adhesion,

or
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3.6 Quantitative requirements - The camouflage lacquer shall con-
form to the quantitative requirements specified in Table III,

TABLE Ill

QUANTITATIVE REQUIREMENTS

Requirements Minimum Maximum

Coarse particles (retained on a No. 325 sieve) percent - 0.1
by weight of total lacquer (see 4,6.1)

T armasce ~F
L INCHed>> Ul
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] =3 FRPRPAEY T INE I PO U
Viscosity (reduced as specified in 4.3.2) {determined
with 2 No. 4 Ford cup) (seconds) (sce 4.6.1) -~ 20
r < 0
Weight per gallon (pounds) (see 4.6.1)
Black 7.4 -
All other colors 8.0 -

st
b



TABLE Il (Continued)

PP I S, bV Irvritm

Requirements Minimut
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Specular gloss (60 degrces geometry) (see 4.6, 1)

Insignia white -- 10
Black - 10
Insignia blue - 10
Non-specular sea blue - 10
Interior green 12 19
Olive drab -- 10
Orange yellow - 10

Bright red - 10
Light gull gray 7 15
Dark gull gray -- 10
Seaplane gray 7 15
Semigloss insignia white 40 55
Field green -- 5

Hiding power (dry film thickness 1 mil) (contrast

raiio) (percent) {5¢e 4,6,16)

Insignia white 83 -
Semigloss insignia white ]R8 -
Orange vellow 80 -
Bright red 88 -
All other colors 98 -
Color (by photoelecw ¢ tristimulus) 1/
Insignia white and semigloss insignia vhite only
B value 82 -
A valuc 84 -
G value 84 -

1/ T ristimulus values may be obtained using Hunter reflectometer with t
filters, or equivalent (see 4. 6.1).

3.7 Workmanship - The component ingredient
assembled and proce essed in accordance with the best practi
of high-quality lacquer.

4. QUALITY ASSURANCE PROVISIONS

1.1 Responsibility for inspection - Unless otherwise specified in the
comtract or purc‘ hase order, the supplier s responsible for the performance of ali

inSpwci:n reguirements as speciied herein. Except as othurwise specified in the

-—
o
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contract or order, the supplier may use his own or any other facilities suitable for
the performance of the inspcction requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specification where such inspections are deemed necessary to
assure supplies and services conform to prescrihed requirements.

4.2 Classification of tests - All the tests required for the testing of
lacquer are classified as quality conformance tests, except the Storage Stability test
and Weathering test.

4.3 Test conditions - The laboratory testing conditions shall be in
accordance with Fed. Test Method Std. No. 141 and as specified herein,

4.3.1 Test ganels - Except as otherwise specified herein, all panels

L
>

use

usS€a ior test purposes shall be aluminum-clad aluminum duoy comormmg to
QQ-A-250/5, anodlzed in accordance with Type I of MIL-A-8625. The panels shall
be 0.020 by 3 by 6 inches in size, and shall be finished as follows: Spray one coat
of wash primer conforming to MIL-C-8514 to a dry film thickness of 0.0002 to

0.0003 inch and 'nr-drv for 30 minutes The test nanels with the wash nrimer

VMV aaa IR, VLo pAlIvID Wik WIC Zaou PLJ]IICL

applied shall then be Sprayed with a dry film thickness of 0.0003 to 0.0004 inch of
control formula primer conforming to MIL-P-7962, normal type for Class 1 iacguer
and non-photochemically reactive tvpe when (esting Clasg 2 lacquer. The panels
shall then be air-dried for 30 minutes. Unless otherwise specified, two spray coats
of lacquer under test shall then be applied over the primer with a 45-minute drying
interval between coats. Lacquer under test shall be prepared as specified in 4.3. 2.
The total dry film thickness of the two coats of lacquer shall be 0.001 *0.0002 inch.
Unless otherwise specified after application of the lacquer, the panels shall be
air-dried for 24 hours. For the following tests, the panels shall be air-dried for

2 hours and force dried for 1 hour at a temperature of 82° C (180° F).

(a) Flexibility (cold cracking) (4.6.9)
(b) Water resistance (4.6.12)
‘(c) Hydrocgrbgn‘nresis_tan_ce‘ ) (4.6.13)
(d) Lubricating oil resistance (4.6.14)
4,3.2 Methods for preparing lacquer samples - Samples shall be

prepared for testing in accordance with Fed. Test Method Std. No. 141 and

as specified herein. All tests shall be conducted with the package lacquer, unless
application is required. In such cases, thinning for spray application shall be
accomplished by reducing the lacquer with an equal volune of thinner conforming
to the following compositions:

13
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(a) For Class 1

Ingredients Percent by weight
Methyl isobutyl ketone (TT-M-268) 45
Toluene (TT-T-548) 45
Ethylene giycol monobutyl ciher (TT-E-T776) 5
Xylene (TT-X-916) 5

(b) For Class 2 - Thinning for spray application shall be
accomplished by reducing the lacquer with an equal volume

of thinner specified in 3.4.5.2.

4.3.3 Control formula lacquer - Control formula lacquer shall be used
with both classes of lacquer under test. The control formula lacquer of Table IV is
for light gull gray color. When testing for outdoor weathering, the control formula
must bc the same color approximately as the color of the material under tests.
Lacquer made in other colors shall be formulated from the raw materials specified
in Table IV, cxcept for the pigments which shall be in accordance with Table II
(except for field green). Iicid green pigmentation shall be as specified in 4.3.3.1.

All conirol lacquers shall conform to this spccification.

4,3.3.1 Field green ~ Field green pigmentation for control lacquer shall
be as specified in Table V

4.4 Batch data - Batch production data shall be furnished in accord-

ance with Method 1031 of Fed. Test Method Std. No. 141.

4.4.1 Report of tests - The manufacturer shall submit test reports to
the Government representative in accordance with Method 1031 of Fed. Test
Method Std. No. 141, for each batch, showing the results of all tests specified
herein, except weather resistance (4.6.17) and storage stability (4.6.2). Each
ingredient material shall be identified with thc name of its manufacturer and that
manufacturer's trade name and formula number.

1.4.1.1 In lieu of rupl’,y(f.)g analytical results on the breakdown of the
non-volatile and volatile LUJ]IP\)DILJUH of the lcu.quc.x , the manufacturer may ""“f‘r!

results as “calculated" under the condition that he has carefully descrxbed by
nnnnnn Ats ranAre thhm‘l to m_:nnfnrw-nrpr'q test rpnnrtq fhe character and detaﬂ

‘Ll.ldlﬂl(‘ L1Cpvi, atta

of his production methods which, in his opinion, guarantee that any suitable analysis
made by the Goverament will yield acceptable results.

1.4.2 F.xamination of product - The lacquer stall be examined for
conformance with the requiterments of this specification witn respect to maferial
and workmanship.

14
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TABLE IV 1/

CONTROL LACQUER - LIGHT GULL GRAY 2/

Ingredients Percent by weight
Titanium dioxide 3/ 12.55
Silica 4/ 1.13
Magnesium silicate 5/ 3.17
Acrylic resin 6/ 32.00
Dioctyl phthalate 4.65
1/2 second nitrocellulose 8.31

(70 percent in cthyl alcohol)

Toluene 2.79

Methy! iscbuty] ketone 17.70

Methyl ethyl ketone 17.70
(TT-M-261)

Grind the ingredients of Table IV in a porcelain or stone-lined

pebble mill for 24 hours.

1/

to

(=N SIRE NI
~ N N TS

.

The Table IV formulation with the specified proprietary raw
materials represents a product of established outdoor weathering
durability. The listing of these proprietary materials is not to
be construed as an endorsement thereof or as precluding
lacquers formulated witn raw materials from other proprietary
sources or other formulation within the compositional frame-
work of Tables I and II. Such products may prove equivalent
or even superior in performance to the test lacquer. However,
the Table IV formulation should be employed as the comparison
standard, for control purposes. Control lacquers in colors
other than light gull gray should be prepared in accordance
with 4.3.3.

Tint to proper color with RBH No. 6077 black dispersion.
Dupont R610.

Johns Manville Celite 266.

Whitaker, Clarke and Daniels SF Tale 399.

Rohm and Haas Acryloid B-82 (40 percent in Toluene).

15
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TABLE V

FIELD GREEN CONTROL LACQUER PIGMENTATION 1/, 2/

Ingredients I Percent by weight
Medium chrome yellow 3/ 34,5
Phthalocyanine blue 4/ 1.8
Antimony sulfide 5/ 13.7
silica 6/ 15.8
Magnesium silicate 7/ 34.2

1/

4.4.3

4.4.3.

The Table \ formulation with the specified proprietary raw
materials represents a product of established color match.
The listing of these proprietary materials is not to be con~
strued as an endorsement thercof or as precluding pigments
formulated with raw materials from other proprietary sources
or other formulations within the cumpositional framework of
Tables ! and 11, Such products may prove equivalent or even
superior in performance to the test pigments. However, the
Table ¥ formulation should be employed as the comparison
standard for control purposes.

For production purposes, the pigments and extenders may not
be in exactly the same proportions of Table V, since mass
tone and tinting strength of the pigments may vary slightly
among different batches. These pigments shall be the sole
prime pigments. No tinting pigments are permissible.
However, flatting pigments are required to achieve the
required gloss.

Imperial X 1810.

Dupont BT284D,

Rare Metals Products Co., precipitated grade No. 1 (MIL-
A-15197).

/ Johns Manville Celite No. 266,

Whitaker, Clarke and Daniels SF Talc 399.

Samg]igg -

1 Sampling for tests - Samples shall be selected as required by

Fed. Test Method Std. No. 141, Method 1031.

16
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4.4.3.2 Sampling for visual inspection of filled containers ~ A random
sample of filled containers shall be selected in accordance with MIL-STD-105 at
Inspection I.evel I and Acceptable Quality Level of 2.5 percent defective to verify
all requirements of this specification in regard to fill, closure, packaging, packing,
marking, workmanship, and other requirements not involving tests.

4.4.3.3 Resubmitted inspection lots - Paragraph titled ""Resubmitted
lots™ of MIL-STD-105 shall apply, cxcept that a resubmitted inspection lot shall be
inspected, using tightened inspection. For visual examination, where the original
acceptance number was zero, a sample size represented by the next higher sample
size code letter shall be chosen.

4.5 The Government rescrves the right to rerun any or all tests of
this specification at any time within one ycar from the date of manufacture of the
lamnmiuner ne atébnctad hi tha Aata arnnnarine Aan tha Aantainarte lahal Cavarmlac fAr
l(l'v\-iucl O ¢l oL U Uy LIIC UL cl}}}_’\glll IIIB WL LI LWVIRLA LI L D Javci LJI'IAIIIJICB 1V
rotoat chall he taltan from nroviangly nnarannd Aantainarc
retest shall he taken from previcusly unopened containers,

4.6 Test methods - The tests of this specification shall be conducted

in accordance with the Spccified—methods of Fed. Test Method Std. No. 141
and as specified herein.

1.6.1 T g
specified methods of Fed. Test
pared as specified in 4.3.1.

Fed. Test Method

Test Std. No. 141
Method No.
Pigment conient (supercentrifuge) 4022
Volatile and nonvolatile content 4041
Vehicle solids 4052
Cendition in container 3011
Coarse particles 4092
Viscosity (No. 4 Ford cup) 4282
Weight per gallon 4184
Drying time 4061
Odor 4401
Specular gloss 6101
Color 4250
Color (photoelectric tristimulus)
(white only) 4252
Fineness of grind
(determined with use of gage having
minimum path length of 4 inches) 4411
Non-photochemically reactive solvents 7360

17



1.6.1.1 Field green color - The reflectance of the panel within the range
of 400 and 830 millimicrons, when measured on a General Electric Recording Spec-
trophotometer, or equal, Shall fall between the two dotted curves of Figure 1.

4.6.2 Storage stability - A fuli) '~ .¢d container of lacquer shall be

stored unider warchouse conditions at a (cmperature of 217 to 32° C(70° to 90 F)
for one year, at the end of which time it shalf be vpened and inspected and tested
for conformance to this specificatiur, except for weather resistance (see 3.5.1.1).

4.6.3 - Working properties - A panel prepared in accordance with 4.3.1
shall be placed in a nearly vcrtical position and allowed to air-dry for 24 hours prior
to cxamination. After air-deying for the specifica time, the pancl shali he examined
for defects (see 3.5.4).

4 0 A o s mm A [0 o) "R 3 DU SV U S PNl L |
4.6.4 Suriace appcaranceé - Tné liim On a panel preparca as speciiied
- A N 1 chall WA Avasmaina rl [ PN mmarrnsfinatinm AF 1IN 44 1E Ainarmanitians man 2 & T
Vil ot Je 1 oiledll VIC C’\(l]lll|lc uinicy a 1 ldsllulL(\LlUl UVl 1V W l1lJ Utlallic Lol o \DCC QeJe il e
4.6. 5 Print registance - A panel prepared as specified in 4,3.1 shall be
air-dried for 3 hours, and tested in accordance with Method 6211 of Fed, Test

Metho d Std. No. 141, wherein a 1-psi pressure shall be applied for 1 hour.

The pane] shall be examined 4 hours after removal of pressure (sce 3. 5. 8.

4.6.6 Primer absorption - Panels shall be prepared as specified in
4.3.1 along with panels prépared without the undercoats. The adhesion of the primed
and unprimed panels shall be tested as specified in 4.6.7 (see 3.5.9).

4.6.7 Coating anchorage - A panel prepared as specified in 4.3.1 shall
be air-dried for 48 hours and then tested in accordance with Method 5304 of Fed.
Test Method Std. No, 141 (see 3.5.10).

4.6.8 Baking properties - Panels shall be prepared as bp ecified in
A0V e sbas 6hm —nlo abhall o bialend £ac 40 Lmiac nd n boe—nsen —n ~AE 0O
“t.0, 4 U‘\Cttpl o L UIe pdicis Sildll UC DJdhCUu 10D 20 [IVUIrS di a4 u:uxpt:x ure o1 vo (89}
e N 1A tn 124°% T Th., maomale choll tham ha ovanainad far Anlan Ahamon ana
o A (P Se XV U iva I 11c !J ITLID Dliali LIg] DT CTARJAIIIUCU 1vl Lviul \.,uausc {ove
2 2 11,
Ve A Al

4.6.9 Flexibilitv (cold c¢racking - Panels shall be prepared as specified

in 4. 3.1, and shall be tested for cold cracking, using a 1 %-inch—dxameter mandrel,
in accordance with Method 6223 of Fed. Test Method Std, No, 141. The rate
of bend shall be 2 seconds (see 3.5.12).

4.6.10 Infrared reflectance - The test for infrarcd reflectance shall be
condyeted in accordance with Methou v242 of Fed., Test Method Std. No. 141
(see 3.5.13).
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4.6.11 Polishing test - A pancl prepared as specified in 4.3.1 shal! he
allowed to air-dry 48 hours and then be polished by rubbing lengthwise with a pa: of
unbleached cotton cloth with a thread count »f upproximately 115 by 55 and a weight
of approximately 6 ounces per square vard. Thirty brisk strokes with a normal
force of approximately 2 pounds shall be execevi-#. The gloss shall be determined

before and after polishing (see 3.5.14).

4.6.1 Water resistance - Pancis, prepared

! i .,r._-‘ a0

V)
N

sSnec
opcl

2 e ified in
be immerse d in distilled water in accordance with Method 6011 of Fed. Test Method

Std No 141 for 24 hours at room temperature. Five minutes afler removal from
water, the lacquer shall hv examined (see 3.5.15.1).

.

4.6.13 Hydrocarbon resistance - Panels shall be prepared as specified
in 4.3.1. The panels shall then be immersed in test fluid conforming to 'I‘ype 111 of
TT-S-735, at room temperature, for 4 hours, in accordance with Me

._.,.
Q
(<]
<
b
oy
e

Fed. Test Method Std. No. 141. The film shall be examined irnrnedi- tely
after removal and 24 hours after removal from the fluid (see 3.5.15.2).
4.6,14 Lubricating oil resistance - Panels shall be prepared as specified

in 4.3,1. The panels shall then be immersed in diester lubricating oil composed of
95 percent di-2-ethyl-hexyl sebacate, and 5 percent tricresyl phosphate at a tem-
perature of 121 *2° C (250 *4° F) for a period of 2 hours. The tilm shail be cleaned
immediately after removal with detergent and water, mineral spirits, or aliphatic
naphtha. Twenty-four hours after removal, the panels shall be compared (see

3.5.15.3).

Note: di-2-ethyl-hexyl sebacate may be obtained as Rohm and Haas
HMDlaeal ONT 10
FICAUL ¢U1l .
4.6.15 Anchorage (tape test) - Four 3 by 6 inch anodized aluminum-clad

aluminum-alloy panels conforming to QQ-A-362 shall be cleaned carefully with
solvent. Panels shall be prepared as specified in 4.3.1. Two of the panels shall
then be coated with two coats of the lacquer under test, and the remaining two pancls
with two coats of control lacquer of corresponding color, After application of the
second coat of lacquer, the panels shall be °ir—dx'ied for 72 hours. All four panels
shall then be partially immersed in distilled water, at a tempera re of 23 1.1 C

o4 ~

((.5 5 =2  F), for 24 hours. Thep
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f .
fresh samplc of Minnesota \hmng and \1anuf turing Company Code ?\o. 250 masking
tape, or cqual, shall be applied across each set of scratches, adhesive side down.
The tape <hall be pressed down with two passes of a 4-1 /2 pound rubber-covered
roller approximately 3-1/2 inches in diameter by 1-3/4 inches in width. The curface
of the roller shall have a durometer hardness value within the range of 70 to 80.
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The tape shall be removed in one abrupt motion and each panel examined for conform-
ance to the requirements of this specification. The interval from the time of re->
moval of the panels from the water to the time of application of the tape shall be

60 *5 seconds. Stripping of tape from pancl shall be done immediately after appli-

cation thercof (see 3.5.15.5).

4.6.16 Hiding power -

1.6.16.1 Panel preparation - A represecntative portion of the lacquer under
test shall be cast on a smooth flat metal surface utilizing a cuitable doctor blade so
that a dry film thickness of 1 mil is obtained. The metal plate shall be held firm
when the film is cast with the doctor blade. An excess of the coating being tested
shall be poured on the meta! plate just in front of the film applicator. The plate shall
be Towered and the drawdown made immediately, coutinuing the motion down the plate
until the lower end is reached. The {ilm should be homogeneous and free of film
irregularitics which would atfect the overall accuracy of the determination. The
lacquer coating shall be dried in a horizontal position for at least 24 hours in a dust-
free cabincet. An average of five film-thickness rcadings shall be taken in a central
portion of the coated pancl with a suitable film meter. The doctor blade clearance
which gave the desired film thickness shall be utilized in casting the coating on black

L8 PR

avrara rlacg ; n and drying nroce -
and white Carrara giass. The 1ppll( ation u,(,mquL 4anld arying prc weedure 1s simi

to the one utilized in the preparation of the metal panels, The black Carrara glass
shall have a daylight 45-degree, 0-degree apparent reflectance of less than 1 percent;
the white Carrara giass shall have ¢ ‘a light 45-degree, 0-degree apparent reflectance
of 8G 22 percent (relative to Mgy,

._
£
e

4.6.16.2 Reflectance determination - The reflectance of the coated black
and white Carrara glass shall be determined in accordance with Method 6121 of
Fed. Test Method Std. No. 141, The Hunter reflectometer used with the
green filter in the manner described in the National Bureau of Standards Research
Paper RP 1345 (November 1940), mects these requirements as does the Photovolt
Lumetron Reflectometer.  The reflectance of the film over the black is divided by
the reflectance of the film over the white to obtain the contrast ratio (see Table III).

4.6.17 Weather resistance - Pancls, 5 by 16 inches, shall be prepared
as specified in 4.3.1. Panecls shall be prepared for exposure with the lacquer under
test and separate panels shall be prepared with the control lacquer of the corre-
sponding color, The panels shall be exposed in accordance with Method 6161 of
Fed. Test Method Std. No. 141 for 1 year in the vicinity of Miami, Florida
(see 3.5.15.4).

4.6.18 Self-lifting properties -~ Three panels shall be prepared in accord-
ance with 4.3.1. The first coat of the lacquer under test applied to the threce panels
shall be allowed to drv for 172, 1, and 2 hours, respectively. After application of
the second coat of lacquer. therc shall be no cvidence of lifting in the system (see

5.5,
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4.7 Rejection and retest - Rejection and retest provisions shall be in

accordance with Section 1000 of Fed., Test Method Std. No. 141,

3. PREPARATION FOR DELIVERY

- | rlacing and marnkinoe - For dirant ninrehacoe hu nr diracrt chin

17 L A CAUNAEL LI CAidu PR LAEE [ O i A UV UL VMO WL UJ Vi Via - uluy
ments to the Government, the packaging, packing, and marking for shipment shall
be in accordance with TT-P-143 and s specified in 5.2, The level of packaging
shall be as specified (see 6. 2),

5.2 Markirg and labeling - In addition to the marking required by

TT-P-143, individual cans or containcrs shall bcar a label showing the “llowing
information:

TSR T M M/A O ~n o~ vr mwraw bha FATY it e merdaema
TPRLVILNG LUA 1O UBE LIy UVCL UIE 1ULUWILLE B YyDLEIID,
A. A system consisting of MIL-C-8514 wash primer plus
MIL-P-7962 lacquer primer,; conventional lacquer

primer under Class 1 lacquer and non-photochemically
reactive primer under Class 2 lacquer.

B. The epoxy-polyamide primer MIL-P-23377; Class I
epoxy primer under Class 1 lacquer and Class 2 epoxy
primer under Class 2 lacquer."

srwwr A WS w Wy

"WAHNLNU Do not use non-photochemically reactive coatings

Class 2 - Non photochemically reactive lacquer shall be thinned
in accordance with the manufacturer's instructions, "

"WARNING: Avoid contaminating infrared-reflecting colors with
other paints, To preserve infrared reflectance, use only clean
mixing paddles, containers, and other equipment for thinning or

JRUS VY -1 .11 P E TN PRgiy PR 1T
dppiicd i0 1l (APPLICAUIE LD LILIVE Ul4dD COI0L DllYy. )
6 NOTES
6.1 Intended use - The acrylic-nitrocellulose camouflage lacquer con-

forming to this specification is intended for use as a general purpose exterior
coating for metal surfaces and . particularly formulated for resistance to diester
lubricating oil. Acrylic-nitrocellulose camouflage lacquer is intended to be used
onl" over a system consisti_ng of wash primer (prctreatment coating), MIL—C 8‘;‘4

962; Class 1 1.mqueA snoum be used onl
1n
ia
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6.1.1 The acrylic-nitrocellulose camouflage lacquer does not show
good adhesion when applied over zinc-chromate primer covered by MIL-D-8585;
however, the acrylic lacquer exhibits excellent adhesion to cellulose nitrate camou-
flage lacquer conforming to TT-1.-20,

6.2 Ordering data - Procurement documents should specify:
(a) Title, number, and date of this specification.
(b) Class, color number and name (see 1. 2)

(c) Size of container for lacquer The lacquer should be
purchased by volume, the unit being a US gallon {231 cubic

inches) at 15.5° C (60° F).

(d) Levels of packaging and packing required (see Section 5).

.4 Changes from previous issug - The ma
e marked with an asterisk to indica c s
corr ectlons deletions) from the pr icus issue were ma de. This was done as a
convenience only and the Government assumes no liabi lity whatscever for any ina
curacies in these notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of the

marginal notations and relationship to the last previous issue.

"-gi.n:s of this specification

( 3
c-o.
(¢]

A5 6 e b
S, modiications,
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Custodians: Preparing activity:
Army - MR Navy - AS
Navy - AS Project No. 8010-0684

Air Force - 84
User activity:
Review activities: Navy - OS, SH, MC
Army - MR, MU
Navy ~ AS
Air Force - 84

NOTICE - Review/user information is current as of date of this document. For
future coordination of changes to this document, draft circulation should be based
on the information in the current Federal Supply Classification Listing of DOD
Standardization Documents,
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