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all Departments and Agencies of the Department of Defense.

This specification is approved for use by the Mobility Equipment Research
and Development Command, Department of the Army, and is available for
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l. SCOPE

Scope. This gpecification covers a camouflage alkyd enamel used
le for i

as = fin‘.shi"g ceat oo military eguipment and is suitad

air pollution regulations.

1.2 Classification.
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(see 6.2):

following colors, as specified

Light Green Sand
Forest Green Earth Brown
Datk Green Earth EKed
0live Drsh Dassrt Sand
Pield Drad Black
Earth Yellow

2. APPLICABLE DOCUMENTS

2.1 1Issues of documents. The following documents of the issue in
effect on date of invitation for bids or request for proposal form a
part of this specification to the extent specified herein:

PSC 8010
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SPECIFICATIONS
FEDERAL

QQ-A-250/5

MILITARY

MIL-T-704

MIL-L-2104

MIL-C-5541

(5]

Orange, Dty.

Pigment, Indian Red and Bright Red
(Iron Oxide), Dry (for use in Pro-
tective Coatings).

Pig-m‘nnf T"nﬂ ﬁ‘r{f‘. Black Syggbgglg

Dry, Packaging, Packing and Marking
of.

Primer Coating, Zinc Chromate, Low
Moisture Senaitivity.

Resin, Alkyd; Solutions.

Standard Test Fluida; Bydrocarbon.
Thinner: Paint, Vola:ile H:Lneral
Spirits (Petroleum Spirita).
Cloth, Cotton, Flannel Canto
Paint, Varnish, Lacquer and
Marariala,

A e e -

Treatnent and Painting of Hateried.
Lubricating Oil, Internal Combustiocn
Engine, Heavy-Duty.

Chemical Films and Cheaical Film
Materials for Alumioum and Aluainum
Alloys.

Chexical Conversion Materials for
Coating Aluminum and Aluminum Alloy.
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STANDARDS
FEDERAL
FED. TEST METHOD - Paint, Varnish, Lacquer and Related i
STD. No. 141 Materials; Methods of Inspectionm,

Sampling and Testing.

{Copies of specifications and stan dards required by contractors in
connection with gpegific procurement functions should be obtained from
or as directed by the contracting officer.)
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2.2 Qther publications. The following documents form a part of this
cif he extent gspecified herein. Unless otherwise indicated,
t on dat

specification to e
the issue in effect on date of invitation for bids or request for proposal
ghall apply.

D 263 ~Chrome Oxide Green

D 476 -Titanium Dioxide Pigments.

D 562 -Consistency of Paints using the Stormer Viscosimeter.
D 768 -Yellow Irom Oxide, Hydrated, Specification for.

D 1014 -Conducting Exterior Exposure Tests of Paints on Steel,

Dispersion of Pigment-Vehicle System.
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D 1308 -Effect of Household Chemicals on Clear and Pigmented
Organic FPinishes.

1384 =Rater im Volatile Soivents (Fischer Reagent Titration

(]

D 1542 -Qualitative Tests for Rosin in Varnishes.

-Standard Hethods of Test for Nonvolatile Content of
Varnishes.

[~
-
[*
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D 2698 -Determination of the Pigment Content of Solvent-Type
Paints by High-Speed Centrifuging.
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G 26 -Operating Light-and-Water-Exposure Apparatus (Xenon—-Arc
Muvnal Frew Tuwnmnnieewan Af UVncomatrallda Macawd ala
A:pcl aWL yvuu;c V& l‘Umcbudub\- I LCA LAAD .

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103).

- o 2 tmmeme v 2w

“OUNTY OF LOS ANGELES - AIR POLLUTIO
Rule 66 - Organic Solvents.

(Application for coples should be addressed to the County of Los Angeles
Air Pollution Cancroi District, 434 S. San Fedro Street, Los Angeles,

annt 2\
CA TIJUVLD) »

(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.)

k] PONTRPMENTC
3. REQUIREMENTS

3.1 Qualification. The enamel furnished under this specification shall
be a product which is qualified for listing on the applicable qualified

proauc:s lisc at the time set for open].ng of bids (see 4.2 aud 6.4). Any

chaoge in the formulation of & qualified product will necessitate itg

requalification. The material supplied under contract shall be identical,
within manufacturing tolerances, to the product receiving qualification.

3.2 Materials. The materials used in the enamel shall be as specified
herein. Hacerial aot specified shall be selected by the comtractor and
shall be subject to all provigions of this specification.

3.3 Color and spectral reflectance. The color compound shall impart
to the substrate the required spectral reflectance properties in the
A _AL Y LADA *AA e e cme) et e L e Bmeend FTAN _ ONA e cmmmatawmn)
V31SlDi€ \JOU = /W anumeiters;) aud uear LOlTarleu (/uu = JUuu bauvucwcaay
spectrums., The color of this system ghall fall within 2 Narional Bureau
of Standards (NBS) units under Standard Illuminant C of those specified

in Pigures 1 through 11 and all reflectance values shall fall within the
linits specified in Table I. In additiom, colors light green, forest
green, dark green, and oiive drab shall meet the spectral refiectance

1 demd
ligits specified ig Table II or in Figure 12,
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Table I. Color and Reflectance Requirements

Color Visual (Y) Chromaticity Infrared (1) Allowable (2)
b4 ¥ HMia, Hax. Ratio
Min.
Light green 0.098 - .123 0.367 0.413 - 65.0 4,7
Forest green 0.058 - .075 0.333 0.357 60.0 5.2
Dark green 0.071 - .05 0.339 0.3%0 §0.0 5.2
0Olive drab 0.061 - .080 0.3157 0.373 - 60.0 5.2
Pield drab 0.093 - .117 0.390 0.383 25.0 35.0 -
Earth yellow 0.225 - ,266 0.420 0.395 30.0 40.0 -
Sand 0.280 - .327 0.360 0.366 S55.C 65.0 -
Earth red 6.087 - .110 G.423 0.377 15.0 25.0 -
Barth browm 0,071 - 001 0.376 0,363 10.0 25,0 -
Desert sand 0.300 - .350 0.360 0.346 35.0 50.0 -
Black 0.030 - .041 0.310 0.315 0.0 15.0 -
(1) See Table IA for wavslength definition,
(2) The ratio is calculated by dividing the value of the infrared By

the value of the red spectral range.

TABLE IA. Selected Ordinates for Determining Infrared and
Red Reflectance Valuss from Spsctrophotomstric Curves
Ordinatea
Magenta
Dad Danmndarn Tondfwarad DandAn
e ) _‘““ kAiAd B W VG R AV
Nanometars _ Nanometers
620.0 714.0 769.0 816,0
626.0 725.0 773.0 821,0
638.0 730.0 777.0 826,0
§45.0 737.0 783.0 g31.0
649.0 742.0 787.0 836.0
652.0 747.0 793.0 842,0
653.0 751.0 797.0 848,0
655.0 756.0 802,0 855,0
LED A LA N anT N ”
VJI20.V FON OV/ sV UV& ¢V
663.0 764.0 811.0 873.0
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TABLE II. Snactral Reflectance Limits for Light Green,
Forest Green, Dark Green, and Olive Drab Colors.

Wavelength 7 Reflectance Wavelength — X Reflectance

Nanometers Max. Min. Nanometers Max. .
§00* 10.2 - 760 55.5 40,0
610% 9.8 - 770 £1.5 42,0
620% 9.8 - 780 - 42,0
630* 9.8 - 790 - 42,0
640% 9.5 - 800 - 42,0
650* 9.5 - 810 - 42,0
660* 9.5 - 820 - 42.0
670* 10.0 4.0 830 - 42,0
680 13.0 5.8 840 - 42,0
690 21.5 8.5 850 - 42,0
700 28.0 11.0 860 - 52,0
710 35.8 15.0 870 - 42,0
720 41.0 19.0 880 - 42,0
730 48.5 27.0 890 - 42,0
740 51.8 30.0 900 - 42.0
750 56.0 36.3

#Values marked with agterisks are for all colors except light green.

Wavelength 7 Reflectance
Nanometers Max. Min.
600 11.6 -
610 11.3 -
620 11.2 -
630 11,2 -
640 11.2 -
650 11.0 -
660 11.0 -

670 11.3 4.0
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3.4 Composition.
3.4.1 Pigment. The pigments listed in Table III, or any combination

thereof, shall make up the primary hiding pigmentation for the colors
specified (see 6.5). Hiding pigments shall be chemically pure and free
from extenders. The titanium dioxide shall be rutile chalk resistant
type conforming to ASTM D 476, Type III. Small amounts of other tinting
pigments may be used when necessary to match the spectral chacterisi;ics,
provided that these additional pigments have good color stability. No
other lead-based pigments shall be used other than those specified in
Table III. The extender pigménts shall be siliceous matter and shall

not exceed the amounts specified in Table V.

* TABLE III. Pigmentation.

Light green -Acid insoluable Green pigment predominately composed of

Datk green Cobalt, Zinc, and Chromium oxides with other oxides per=-

Forest green mitted, Chrome yellow, Light stable molybdate orange,

Olive drab Carbazole dioxazine violet, Yellow iron oxide, Red iron
oxide.

Field drab -Yellow iron oxide, Red iron coxide, Chromium oxide, Titanium

Barth yellow oxide, Carbon Black.

Desert sand

Earth browm ~Yellow iron oxide, Red iron oxide, Titanium dioxide,

Earth red Carbon black.

Sand ~Yellow iron oxide, Red iron oxide, Chromium oxide, Titaniw
dioxide, Carbazole dioxazine violet.

Black -Carbon black, Black iron oxide

3.4.2 Vehicle.

3.4.2.1 Composition. The vehicle shall be a drying oil phthalic
alkyd resin in mineral spirits conforming to the requirements of TT-R-266
and Table IV, together with the necessary additions of driers and volatile
solvents. Small amounts of anti~skinning agents, wetting agents, suspensio
agents, and stabilizers may be used at the discretion of the contractor.
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The vehicle shall give a negative test for rosin and phenolic resin whén
tested as specified in 4.3, Table VII. The soivents used iao mapufacturing
snd thinning prior to appiication shall conform to the following require-
ments by volume when tested as specified in 4.4, Table VII.

(a) Aromatic compounds with eight or more carbon atoms except
ethylbenzene: 81 maximum.

(b) Ethylbenzene and toluene: 20X maximum.

(c) Solvents with an olefinic or cyclo-olefinic type of unsaturation:
Negative Test

(d) Ketones: Negative Test

(e) Total of a & b: 201 maximum

TABLE IV. Characteristics of Alkyd Resin.

Requirements
Characteristics Minimus Maximum

Total solids, percent by weight of alkyd resin

20lutdon . ..:iicccscsesascsscsesssessscecesacien 49 51
Viscosity (Gardoer Bubble VisCOMELEr) ..coccenoes U i-'/
Color (Gardner Color Sca&le) ...ceceececcccassoces - 15~
Phthalic anhydride, perceat by weight of alkyd

resin 8011d8 s.cccccccscrarcconsonsccctssensonn 30 -
Drying cil acids, percent by wveight of alkyd

resin 8014d8 «.cvccecortrccerscnrsccntseseces 45 55
Unsaponifiable matter, percent by weight of

1.0

‘lkyd rﬂin 0l..'.'....'.....‘Q......"..QQ.I‘. -

Gardner color tube io accordanmce with Mathnd 4248 of FED. TEST
ﬂ&wb STD. No, 141

3.5 Quantitative requirements.

3.5.1 Sg-c‘fi‘ gﬁiﬁtitativa rsguirsments, Rach color shall coanform
to its specifc requirements in Table V when tested as specified in 4.3.

Total solids, pigment loiid. and v;hiclc solids are percent by weight of
enamel. Extender pigment is percent by veight of pigment,

»
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TABLE V Specific Quantitative Regquirements.
Total Extender Contrast
Color Solids Pigment Solids Vehicle Solids Pigment Ratio -

Min. Min. Max. Min. Max. Min.
Light green 62 41 45 18 50 0.98
Forest green 62 41 45 18 50 0.98
Dark green 62 41 45 18 50 0.98
Olive drab 62 41 45 18 50 0.98
Pield drab 62 41 45 18 65 0.38
Earth yellow 62 41 45 18 65 0,98
Sand 62 41 45 18 65 0,98
Barth red 60 39 43 19 65 0.98
Earth brown 60 39 43 19 65 0.98
Desert sand 62 41 45 18 . 65 0.98
Black 60 39 43 19 83 .58

3.5.2 General quantitative requirements. The enamel shall comply with
Table VI when tested as specified in 4.3.

- Requirements

_ Characteristics Minimum Maximum
Phthalic enhydride, percent by weight cf

nonvolatile vehicle .. ..ot eeererennnnoenesnss 30 -
Drying oil acids, percent by weight of

nonvolatile vehicle ....vviiettcveecveannecnnnan 45 55
Uosaponifiable matter, percent by weight of

nonvolatile vehicle .....ciiiiiinnnnnnnnnennnnnn - 1.0
Rosin, on isolated vehicle ...........covvvivnnnnn Negative
Phenol, on isolated vehicle ..............ci0nenn, Negative
Pigment, antimony sulfide .......cc000evivenernnn . Negative
Flash point, Pensky - Martens, closed cup, °"F .... 86 -
Water, percent by weight of enamel ............... - 1.0
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TABLE VI. General Quantitative Requirements (Continued).

Requirements

Characteristics Minimum Maximum
Coarse particles “and skins, percent by weight
cf Fig‘-ﬁ-‘—-ﬂ-t s sss sssssses s senseanse R - 1'0
60 degree specular gloss ....cceiveveccciiniaann - 1.0
85 degree specular glo88 .....cviieticiecncaronns - 3.0
Fineness of grind
HEZMAN « covereevtovrsssoassasssssscasoosssncsoncs 5.0 -

ASTM (MLliimicrons) ..eceeeeccceccncsscsocseansane = 40,
Consistency; Package, Krebs stormer,
gshearing rate - 200 R.P.NM.

GLOIMS + vovevecocoonnsosssastoonssassasascsnsses 125 175

Erebs UBLILB «.ceecesconscsesascoccsonssossnnass 70 80
Drying time:

Set to touch, hours ....... tetesesseansecseasans - 2

Dry bard, ROULS ccocsverossccascrscccssscsvenes - 8

Full hardness, hours .....ccccevecvocnsccscance - 72
Baking:

Dry through, 250°F or equivalent heat

treatment, MINULES .. ...cocerrrcsosrerecanannns - 45

3.6 OQualitative requirements.

=

3.6.1 Condition in container. Freshly opened, full containers of

the ensmel shall be free from lumps, skins, grit and coarse particles
and shall show no more settling than can be dispersed by 3 minutes

of iiiutieﬁ on & Rad Devil or "‘%‘.i‘-’%.l-‘-!‘-!: type paint shaker. or bv manual

stirring, to a smooth homogeneous condizion. vhen tested as apecified in
4.3.9.

3.6.2 Storage stability.

3.6.2.1 Partially filled container. A three-quarter filled, closed
one-half quart multiple friction top can of ensmel, after 48 hours storage
at room tamperature, shall show no lkinning A :hree—quarter filled,
closed one-half quart multiple friction top can of epamel, after 7 days
storage at 140°F, shall show no livering, curdling, hard caking, or gummy
ltdi:cn:, and shall mix to a smooth hoaogeueouo state; any skin formation
pRipe b | mmendrd cavsmcean o > asnrvr

shall be continuous and easily removed. Tests shall be performed as

specified in 4.3.10.1.
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3.6.2.2 Pull container. When tested as specified in 4.3.10.2, a full,
closed multiple friction top can of the epamel, after 1 year storage
at room temperature, shall show no skinning, livering, curdling, hard-dry
caking or tough gummy sediment; the enamel shall remix to a smooth homo-

gesasous -uul.c, azd -hall have g maximum "132031:}' Cf 90 Kraba unitrsa.

Drying and baking times shall have increased not more than 20 percent

LA DA

over the values lpecified in Table VI.

Dilution stability. The enamel
|

mesmdldomn ~Ae aAmmnwa aemd =

’ t.u.su.L.Lug or separation aod shna T
uction with an equal part by volume gf thin

TT~-T~291, Type II, Grade A. Any pigment settling after on 8
be easily redispersed. Tests shall be performed as specified 1in 4.3,

0
b

e.n k-

4 DBrushing properties. The ename
11 dry to 2 smeoth, uniform £

or streaks when tested as specified 4.
shov no discernible brush marks.

praying properties.

S
-?==:=’ and ahsll shov no rnnn'lp_g’ 3383153' _n'greel_rip_g’ or p

")
>
n
E
[ ]
’-
ﬂ
[
[
]

o
X

[
«
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®

r1r

m

n\

r
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Al El

flo&tin;, foggihg. nottling. hazing, or other film defects vhen test
as specified in 4.3.13.

3.6.6 Tiexibiliry. A fil= of the enzmel shall withstand bending vith-
out cracking or flaking when tested in accordancs with 4.3.14.

-nllni shall adhere tightiy to and shail not fiake or crack from metal.
_—atal an % *h
-

Y -L—11 -lL acewrl Ewmam oha msae odw
Lu. su- S0dii TIiDUOG OF CuUli LTGE Tas =meEtad GO UL LAME LG

shov beveled edges.

3.6.8 Recoatabilicty. When tested as specified in 4.3.16, recoating
of a dried films shall produce no lifting, softening, or other fiim

L‘ Lquu& bb’ 3

3.6.9 Yater resistance. A film of the enamel tested as specified in
4.3.17 shall show no wrinkling or blistering vhen examined immediately
after removal from distilled vater. VWhen examined 2 hours after removal, .
there sball be no excessive softening, whitening, or dulling. Aftar 24
hours air drying, the portion of the panel which was immersed shall be

11
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almost indistinguishable with regard to hardness, adhegion, and general
uppearance from a panel prepared at the same time but not immersed, and

shall have no more than a 0.5 gloas uait increase over the origimal §0
and 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 wrinkling when examined immediately

after removal from the hydrocarbon test fluid. When examined 2 hours
after removal, there shall be no excessive scfteming, whiteaing, or
dulling. After 24 hours drying, the portiom of the panel which was

immersed shall be almost indistinguishable with regard to hardness, adhesion
and general appearance from a panel prepared at the same time but not
immersed, and 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,
and 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 resistance. A film of enamel tested as specified 1n
4.3.20 shall have a maximum B85 degree apecular gloss of 10.

3.6.13 Accelerated weathering. Samples of the enamel tested as specifie
in 4.3.21 for 300 hours shall show no cracking, chalking, loss of adhesion,
or increase in the 60 and 85 degree gloss, and the color change shall
be less than 2.5 NBS Units. In addition, the color after accelerated

n, the el
veathering shall remain within 2.5 NBS Units of the values specified in
Table I. The infrared reflectance and allowable ratio shall remsin within
those limits originally specified.

1
kins. or appreciable film dete-

4 and 6, Method 6411 of FED. TEST METHOD STD. No. 1l41). The film ahnll
show Do excessive change in value and chroma and oo change ia hus. After
rasoval of any chalking vhich hae occurred, the original color shall be
substantially restored and the vashed area shall show no more than slight

UV LALLLAeLL Y

fading or dsarkening.

(S
~N

3961
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fur inspection. Unless othervise specified in the
contract, the contractor is responsible for the performance of all inspec-
tion requirements as specified herein. Except as otherwise specified in
the contract, the contractor may use his own or any other facilities
suitable for the performance of the inspection requirements specified

herein, unless disapproved by the Government. ' The Govermment reserves

the right to perform any of the inspections set forth in the specification

where such inspections are deemed necessary to assure that supplies and
services conform to prescribed requirements.

inspection shall be

and
o
FED. TEST METHOD STD., No,

4.1.1 Sawmpling and inspection. Sampling
- £
|9 i

~ o b N aYaYal
ion 1000 o

performed in accordance with Sec
141.

4.2 Classification of tests. Testing under this specification shall
be for the following:

(a) Qualification (see 3.1 and 6.4).

(b) Acceptance of individual lots.

(c) Acceptance for use as component oD end item.

(d) Validation of spectral reflectance characteristics.

4.2.1 Qualification tests. Qualification testing shall consist of
tests for all requirements specified in Section 3 (see 6.4).

4.2.2 Acceptance tests. Acceptance testing of individual lots shall
consist of tests for all requirements specified in Sectiom 3 with the
exception of storage stability (see 3.6.2.2) and weather resistance (see

3.6.14).

4.2.3 Conformance tests. When approved by the cognizant activity,
acceptance of lots for use as a compooent On an end itea shall be based
on conformance vith specified requirements for the following character-

istics:

Phthalic Anhydride Flexibilicy

Drying 041 Acidse Knife Test

Color ~ Spectral Reflectance Water Resistance

Fineness 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 require that at least
a quart sample from each production lot be forwarded to the Organic &

Chemical Coatings Research Group, Lab 9000, DRXFB-VO, MERADCOM, Fort
Belvoir, Virginia 22060 for validation of spectral reflectance character-
istics.

conditions. The routine and referee i
cordance with Section 7 of FED. TEST METHOD STD. No. 141
except as otherwise 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 otherwise specified, all panels for

em—————
test purposes shall be aluminum clad aluminum alloy conforming to QQ-A-
250/5 and given a chemical film treatment with materials conforming to

Form I or II, Method C (Immersion), Class 1A of MIL-C-81706 to produce
coatings ﬁeeLing the requirements of MIL-C-5541. When primed panels are

specified, application of the enamel shall be over control formula zinc

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 tin plated panels are

specified, they shall be prepared in accordance with Method 2012 of FED.
TEST METHOD STD. No. 141 using the aliphatic naphtha-ethylene glycol
monoethyl ether mixture.

4.3.1.2 Test procedures. The following tests (see Table VII) shall
be conducted in accordance with FED. TEST "““GD STD. No. 141 and as
specified herein. The right 1s reserved to make any additional tests
deemed necessary to determine that the enamel meets the requirements of

this specification.

14
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TABLE VII. Index.
Test Method
Application Method Applicable Para. of this Para. of this
Item in FED. TEST METHOD ASTM Test Specificat on Specification
STD. No. 141 Method Giving further giving
references requirements
Color and spectral
reflectance 4251, 6241 - 4.3.2 3.3, TABLE I
Total solids 4041 D 1644 - TABLE V
Pigment content 4022 D 2698 - TABLE V
Vehicle solids 4052 D 2698 - TABLE V
Pigment analysis - - 4.3.3 TABLE III, V
Unsaponifiable 7014 - - TABLE VI
Drying oil acids 7014 - - TABLE VI
Phthalic achydride 7014 - - TABLE VI
Aromatic compounds 7355, 7356 - - J.4.2.1
Olefinic and cyclo-
olefinic 7355, 7356 - - 3.6.2.1
Ketones 7355, 7356 - - 3.4.2.1
Hiding power
(contrast ratio) 4122 - 4.3.4 TABLE V
Rosin 5031 D 1542 Sec. TABLE V1
4 A
Phenol 5141 - - TABLE VI
Antimony sulfide - - 4.3.5 TABLE VI
Flash point 4293 - - TABLE V1
Water 4082 D 1364 = TABLE VI
Coarse particles
and skins 4092 - - TABLE V1
60° specular gloss 6101 - 4.3.6 ABLE VI
85° speculsr gloss 6103 - 4.3 TABLE VI
Pioensss of grind 441l D 1210 - TABLE VI
Consistency 4281 D 562 - TABLE VI
Drying time 4061 - 4.3.8 TABLE VI
Condition in
container 3011 - 4.3.9 1.6.1
Storage stability - - 4.3.10 3.6.2
Partially full
container 3021 - 4.3.10.1 3.6.2.1
Full comcainer 3022 - 4,3,10.2 3.6.2.2

15
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TABLE VII. Index (Continued)
Tast Method
Application Method Applicable Para. of this Para. of this
Item {n FED. TEST METHOD ASTM Test Specificaticn Specification
STD. No. 141 Method Giving further giving
references references

Dilution 4203 - 4.,3.11 31,6.13

stability
Brushing 4321, 2141 - 4.3.12 3.6.4

properties
Spraying 4331, 2131 - 4,3.13 3.6.5
Flexability 6221 = 4.3.14 3.6.6
Knife test 6304 - 4.3.15 3.6.7
Recoatability - - 4.3.16 3.6.8
Water resistance 6011 D 1308 Sec. 5.4 4.3.17 3.6.9
Hydrocarbon 6011 D 1308 Sec. 5.4 4,3.18 3.6.10

resigtance
Acid resistance - - 4.3.19 3.6.11
Polish resistance - - 4,3.20 3.6.12
Accelerated weathering 6122 - 4,3.21 3.6.13
Weather resistance 6160 D 1014 4.3.22 3.6.14

4.3.2 Color and sgectra; reflectance. Draw down the enamel on a

black and white Morest card using a 0.0040-inch (0,0080-inch gap clear-
ance) film applicator. Dry for 48 hours at a temperature of 23° + 1.1°C
(73.4 + 2°F), a relacive humidity of 50 + 4 percent, and under dust-free
conditions. Deternine the color from the spectral reflectance curves

of six samples using the Diane Hardy recording spectrophotometer o method
in accordance with FED. TEST METHOD STD. No. 141, Method 4251. Determine
infrared reflectance in accordance with Hechod 6241 of FED. TEST METHOD
STD. No. 141, Check for compliance with 3. 3 Tables I and II, and Figure
No. 12. A deviation of mote thao 2 NBS "nifn in color space or noncom-
pliaace with the specrral units or allowable ratio shail comstitute
failure of this test. Measurements shall be made over the black portion
of the Morest card. .

4.3.3 Pigpent apalysis. Extract the pigment as in Method 4021 of
FFD. TEST METHOD STD. No. 161 using Extraction Mixture C. Make appropriate

qunlitntive and quantitative tests on the extracted pigment TO determine

16
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d€ marnleor mavmmdandbhla nd o trn conma comaod 4o Lo Y ol oL 12 L
44 VUML) pPRLULDDLVIC PLEKUNECUHLS WELC UBCU LlD LOIDTULALLNE LNE gilliierent
colors. Examination of the acid insoluable portion of the pigment by
X-ray diffraction for colors light green, forest green, dark greea, and

olive drab, shall show the presence of the acid insoluable green pigment
and silica. Nonconformance to the applicable requirements in Tables III

e o d e R

I“Cl V Blld.L.L LUUBLLLUCE lBLLurE OI l:nls test.

4.3.4 BHiding power (contrast ratio). Determine the contrast ratio
in accordance with Method 4122 of FED. TEST METHOD STD. No. l4l, using
a fi1lm applica:or that will deposit a 3~inch-~wide film with a dry film

thickness of 0.00i0 inch maximum. Air dry for 72 hours. Determine the
reflactance, verify the £ilm thicknoess in the area in which the reflect

was measured, and calculate the contrast ratio. Nonconformance to
Table V shall constitute faillure of this test.

D menma ~F en - e PR % BV W [ Ry
« Brams GZ1 y.&yu:ut. in a 50 ol cx.u:xuncyex. LL&SK. Willh #dglidiivii,

saturate the _lixture 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 vsa.aa.ual plgment mixture. A ﬁilk'f white precipitate of sulfur will
form in the absence of Sb.S Nonconformance to Table VI shall con=-
stitute failure of this t%sg

S Antimony sulfide. Add 25 ml of 50 percent ammonium hydroxide
- -} - -

4.3.6 6 degree specuiar gloss. Draw down the enamel using a 0,0020-
deommb I
aula
in Method 6101 of FED. TEST METHOD STD. No. l4l. 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 (0.0040-inch gap clearance) film applicator and test as in Method
6103 of FED. TEST METHOD STD. No. l4l. 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 HMETHOD STD. No. 141 under referee conditions using &
0.0020-inch (0.0040-inch gap clearance) applicactor. 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 enamel using a 0.06GZ0-inch (0.0040-inch gap cliearance) fiim
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 18
very difficult to remove with a knife blade. Nonconformance to Table
VI shall constitute failure of this test.

4.3.9 Condition in container. Determine package conditions for
acceptance testing in accordance with Method 3011 of FED. TEST METHOD
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,stir. Reseal the can and then agitate for 3 minutes on

a paint shaker.= On re-examination of the contents, the presence of
any gel particles or undispersed pigment indicates unsatisfactory settling
properties. Nonconformance to 3.6.1 shall constitute failure 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 dave at 60°C. Noneonformance to 3.6.2.1 shall con~

gtitute failure of this test.

4.3.10.2 Full container. In accordance with Method 302Z of FED. TEST
METHOD STD. No. 141 allow a full standard quart can of the enamel to
gtand undisturbed for 1 year and then examine the contents. Evaluate
pigment settling or caking as specified in 4.3.9, except agitate the
can for 5 minutes on the paint shaker prior to re-examination. Determine
viscosity and make other applicable tests. Nonconformance to 3.6.2.2
whall 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 coanforming to TT-T-291, Type II,
Grade A. Test according to HMethod 4203 of FED. TEST METHOD STD. No. 141.
Nonconformance to 3.6.3 shall constitute failure of this test.

1/ An apparatus of this type, 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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12 Brushing properties. Apply the enamel as packaged or reduced
han five par y f fnznnef conforming to TT-T-291,
ade A [o 9 eaaael. "-- a 2~ ‘/7-1!\.{;!‘

4321 of FED TEST METHOD STD. No., 141.
shall constitute failure of this test.

"ﬂl

Aypw aa) Grage -1

brush in accordanc
Noaconformance to

wn
b
r

&,
by volume vith thioner conforming to TT-P-291, Type 2, Grade A. Spray
on an aluminum panel to give a dry film thickness becween 0.0009 -
0.0011 inch and observe for spraying properties in accordance with
Method 4330 of FED. TEST METBOD STD. No. l4l. For referee test, use ‘

automatic spplication per Method 2131 of FED. TEST METHOD STD. No, 141,
a £ £

4.3.13 Spraying properties. Reduce four parta of enamel with one part
1

Ld o oo

failure of this test,

4 oen
Noncon "‘"—au-“ce to 3 . 6 . 5 SHail constitut

4.3.14 Flexibility. Determine flexibility in accordance with Method
6221 of FED. TEST METHOD STD. No. 141. Apply the enamel with a 0.0020-
inch (0.0040-inch gap cienrance) film appiicstor on & flac tin plate
panel. Adr dry 18 hours then bake the pamel at 105° + 2°C (221° + 4°F)

for 96 hours. Condition &t 23° + 1°C for 1/2 hour and bend over a 1/4
inch mandrel. Nonconformance to 3.6.6 shall constitute failure of this

:“t .

4.3.15 Raife test. Perform the knife test in accordance with Method

6304 of FED. TEST METHOD STD. No. 1l41. Mask ome-half of an unprimed
aluminum panel and spray the uncovered half to a dry film thickness
between 0.0003 and 0.0005 inch with a primer conforming to TT-P-1757,
Air dry 18 b url. remove the masking papet, and spray the entire panel
with & coat of the enamel to & top coat dry film thickness between 0.0009
and 0.0011 inch. Air dry the enamel 72 hours and then examine for com-
pliance vith 3.6.7. Repeat the test as above except bake the primer 45
minutes at 121°C (250°F). Allow 15 minutes to return to room temperature
before applying the top coat. Bake 45 minutes at 121°C (250°F) and
condition 24 hours at room temperature before testing. Nonconformance

to 3.6.7 shall constitute failure of this test,

4.3.16 Recoating. Prepare two unprimed 4 x 12 inch aluminum panels
as in 4.3.1.1 and lprny with enamel to a dry film thickness of 0,0009
to 0.0011 inch. Apply a second coat of ensmel to one panel after 2 hours
air drying and a8 second coat to the other after 24 hours air drying.
Air dry both panels 24 hours. Examine for lifting, softening, and evi-
dence of other film irregularity. Nonconformance to 3.6.8 nhall con-

stitute failure of this test.

19
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4,3.17 Water resistance. Draw down a film of the enamel with a
0.0020-1inch (0.0040-inch gap clearance) film applicator on two unprimed
aluminum panels prepared as specified in 4.3.1.1. Adr dry the enamel
for 72 hours and immerse in distille. watcr at 23° + 1°C for 18 hours
in accordance with Method 6011 o:r FEu. TEST METHOD STD. No. 141 or ASTM
Method D 1308. At the end of the test period, remove and examine the
panels. Nonconformance to 3.6.9 shall constitute failure of this test.

4.3.18 Bydrocarbon resistance. Prepare a film of the enamel as in
4.3.17. Air dry the panels for 72 hours and then immerse one of the
panels for 4 hours at 23° + 1°C in a hydrocarbon fluid conforming to
TT-5-735, Type III in accordance with Method 6011 of FED. TEST HETHOD
STD. No. 141 or ASTM Method D 1308. At the end of the test period, remove
and examine the panels. Nonconformance to 3.6.10 shall constitute
failure of this test.

4.3.19 Acid resistance. Prepare a film of the enamel as im 4.3.17.
Alr dry the panels for 72 hours and then place a 3 to 5 ml spot of a 10
percent volume acetic acid solution om the surface of the enamel. Cover
vith an appropriate size watchglass and allow to stand for 1 hour. Rinse
vith water thoroughly, allow to dry, and examine for blistering and

color change. HNonconformance to 3.6.11 shall constitute failure of
this test.

4.3.20 Polish reaistance.

4.3.20.1 Test apparatus. The apparatuazj shall consist of an elec-
trically operated straight line, reciprocating washability and abrasion
machine with an abrasion boat attachment. The abrasion boat shall be
approximately 3-1/2 by 2-1/8 inches at the base and shall weigh
4-1/2 pounds including added weights. The abrasion boat shall have a
spindle located at each end to retain the roll or polishing cloth and
a vertical pin by which it is attached to the driving cord. A roll of
5.0 ounce flannel cloth, 1~3/4 inches wide, conforming to CCC-C-458,
Type I, shall be attached to the spindles for this test. The length
of the stroke shall be approximately 13 inches. The speed shall be
approximately 37 cycles (74 strokes) per minute.

2/ Ao apparatus of this type is powered by a 1/3 hp explosion-proof
motor, and is manufactured by the Gardnmer Laboratory, Inc.,

Bethesda, MD 200l4.

20
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4.3.20.2 Polishing medium. The polishing medium shall congist of
the following by weight:

50 parts Synthetic yellow irom oxide (ASTM D 768).
100 parts SAE-10 Engine o0il conforming to MIL-L-2104,
4.3.20.3 Test procedure.
5.3.20.3.1 Test procedure (a). Draw down a 2-inch-wide fiim of enamel
with a 0.0020-inch (0.0040-1inch gap clearance) doctor blade on a 6 by
17 inch glass panel prepared and cleaned in accordance with Method 2021

of FED. TEST METHOD STD. No. 14l. Air dry the specimen for 72 hours
and then apply a 0.0020-inch f1lm of the polishing medium over the enamel

area of the test specimen.

4.3.20.3.2 Test procedure (b). Condition the flannel cloth by draw-
ing down a 2~-inch-wide £1ilm of the polishing medium with a Q. 0020—inch
(0 0040-1inch gap clearance) doctor blade on a 6 by 17 inch glass panel.
Clamp the glass panel on the abrasion apparatus so the film is centered
with rhae nnliahine ==rcke and €or 10 eveles
eac

with the polishing the apparatus for 10 cycles (20 strok

Use a new flannel cloth fg, es

ch test
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. BRuno the apparatus for 30 cycles (60 strokes). Remove the

panel, rinse with enamel thinner coanforming to TT-T-291, and wash with

a 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 METHOD STD. No. 14l.

4.3.21 Accelerated weathering. Prepare a 0.0020-inch dry film of
the enamel as specified in 4.3.14 and air-dry for 72 hours. Determine
the color and infrared reflectance as in 4.3.2 and measure the 60 and
85 degree gloss. procc the plnel for 300 hours to accelerated weathering
io sccordance with ASTH Hethod G 26, Type BH. Measure the 60 and 85
degree gloss and determine the color and infrared reflectance of the
exposed film. Examipe the panel for chalking by rubbing with a piece
of velvet or cheesecloth. Nonconformance to 3. 6 13 shall comstitute
fatlure of this test.

N
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4.3.22 Weather resistance. Spray two 4 by 12 inch primed aluminum panels
vith the enamel to be tested to a uniform dry film thickness between
0.0018 and 0.0022 inch. Air dry for 96 hours and place om 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 with

3,6.14. Nonconformance to 3.6.14 shall constitute failure of this test.

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

5. PACKAGING

S.1 Packaging, packing, and marking. The enamel shall be packaged,
packed, and marked in accordance with PPP-P-1892. Packaging shall be
Level A or Commercial and packing shall be Level A, B, or Commercial
as specified (see 6.2). The enamel shall be furnished in the size of
container specified (see 6.2).

6. NOTES
6.1 Intended ugse. The enamel is & high grade air drying medium oil

e e geamsa— -4
alkyd type intended to be used as a camouflage coating for use over
new or previously painted surfaces. Unless otherwise specified, the
treatment and painting of bare metal shall be in accordance with MIL-T-
704. The enamel is a lusterless coating in 11 different camouflage
colors vhich exhibit excellent weather resistance, color retention, flex-
1bility, and resistance to water and hydrocarbons. For adequate camouflage

properties, it is necessary to apply the enamel to a dry film thickness

of 0.0018 to 0.0022 inch.

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

(a) Title, number, and date of this specification.
(b) Color of enamel required (see 1.2.1).

(¢) Level of packaging and level of packing required (see 5.1).
(d) Size of container required (see 5.1).

”n
~
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6.3 Basis of purchase. The enamel covered by this specification
uld be purchased by volume, the unit being 1 U.S. gallon of 231
4~
&

& e

6.4 Qualification. With respect to products requiring qualification,-
awards will be made only for such products as have, prior to the time
set for opening of bids, been tested and approved for inclusion in the
applicable Qualified Products List whether or oot 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 Govermment,
tested for qualification, in order that they may be eligible to be awarded
contracks 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 Research and Development Command, Fort Belvoir,
VA 22060. Color chipse and information pertaining to qualification of
products may be obtained from that activity.

6.5 Sample pigment formulas. The enamel procured under this specifi-
cation 18 contemplated to be comparable in performance for the various
color and spectral requirements to the following suggested pigment com-
positions. However, the Government assumes no respousibility for the
acceptance of a product to be manufactured under an identical formulation.

23



Downloaded from http://www.everyspec.com

00°'%8 00°SS

0s'BE _00°%

11 3dAL
‘9(n @ WLSY
n-vquua !wﬂ-.uah

007 G9'0 00°T 00°¢

07°'0__0L°0

qoevyg woqiw)

0096

06€-d~11
apyx0 wo1l AOEIQ

N4

§9°1

§s°¢

0L°0

1371037 Jujzenolq
a102eq1w)

G0'€ 01" LY 09°6¥ 0S°%

GL'r 061t

11 2dL1 "gr€-d-11
apyxQ uoil pa4

0E°ZT _06°08 0% (L 00°91

08'67 00'97

89¢ 4 WLISY
appyp wol] Mo (3L

06°0

oLt

0§t

2¥uwipg 23vpqlIoH
a1qrig 34871

0°2¢

or°te

$8°LlY

111 »dXL "9%€-d-11
ACTAX dWoIy)

06°9Z SL'8 0Z'09

€9Z 4 WISY
FPIXO WNIUOIY)

sv°€9

SL'"9

ST L

$6°¢CS

JuIud}( U919
a[QnIOSUY PIOY

oeld pues Pl umoig Ppuvg AOTIIX qeag

j1e83aq Yy3liwg yiaed

Yaivg PIIH

qeag
IAT 10

(T ET)
A3

uss 1y
ne10g

uenly
Iy}l

Juajpa1fuj

“Iyijapn Aq juadavg

*I11A TTMVL

~3
o~



Downloaded from http://www.everyspec.com

Custodian:

Armgy - ME

Review activities:

NHaayr antdudto:
VS Si &CL4ivaily.
Army - AT

25

Preparing activity:
Army - ME

Project 8010-Al110



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com

-80

~
(72
i
~
\\ /
o
m
o I ?
.. / /,/ m
8 N\,
(o] / v .
© ) 9
-
~ / uw
n N
”HUL AL/ \ AI.H-
T .
(6]
(v 4
s8]
— S,
> w
™M
o,
p\wv
S2°y 02* Si*y 1y S0 » 00 86" ¢

0
,.01®  S3NTY,

AL

CHROMATICITY OIAGRAM FOR CAMJUFLAGE PAINT

N
ol



Downloaded from http://www.everyspec.com

L
a’

-~
|
[}
L 4
m— -~
AT
[ N
‘ //// %
g // /// -
[jn) \ .
; \ \ 2
om m
3 / P
2 < .
% >
(7p)
~ >
w ] 2
=z 3VA
-
I
(6]
S (o]
= ™
> ™
>
béd
. R _.NJ
. . : 85°€ 0S°¢ SY-€ 0
oL € §9°¢€ 09 m_.o_. &)

FIGURE 2

GE PRINT

AGRAM FOR CAMOUFLA
c
(59

Ty N1
L W
~
o)

-t
i
U

—— A

v
4

(3N 17
wJ

(1o 0
e (T

w

wma
a-w
—
- b
W
(VO L8

(s o =
0o
J0
ou

(70 ]
wir—
P e
oz
r



Downloaded from http://www.everyspec.com

Y(BRIGHTNESS) .071-.09!

[¥a)

e

gl

- V/r—\

A \

. 2 !

& / |
- / [
o / /
- 7

2 / /!

. / /
8” 7 7
E / /
e %
>wn ] A

b j /
>-".,., 7

l )/
\ ]

-

[T}

~

™20 3.25 3.30 3.35 3.40 3.45 3.50

X VALUES «]10°
FIGURE 3

-~ P~ Ra L A ~ o~

CHROMARTICITY DiIRGCRAHM FOR CRAHMOUFLAGE PRINT
COLOR- DRRK GCREEN

NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROM CENTER VARLUES.

Efz?ga



Downloaded fram—http :'/MWW.everyspec.com

(V2]

@

i /"—-‘\‘

L~ \
a
//
/

[ aud ) : /

- /, y
2 )
-2 //
iy / Y
‘_5_,- | /
‘éE.g B /
>-,‘, \ //

Nl

o

-

:g 3.70

~ 3.45 2.50 3.5S i3.60 3.6S 3.

340 ' ' "VALUES w10

FICURE ¢ GF PRINT
CHROMATICITY DIAGRAM FOR CAMOUFLAGE v
COLOR- OLIVE ORRB
NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROM CENTER VALUES. —




=10"
3.85 3.90 3.95

S
3.80

Y YALUE

3.75

3.2

Downloaded from http://www.everyspec.com

365

Y(BRIGHTNESS) .093-.i17
//A \\f
x \
/ |
/l /
/ /
/ ‘)Y
/ /
/ Y
[ /
\ Y
\
.75 3.80 3.85 3.90 .‘3 3S 4.00 4.0S
X VALUES =10
FIGURE S

CHROMARTICITY DIRGRAM FOR CAMAQUFLAGE PRIN
COLOR- FIELD ORAB

NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROM CENTER VALUES.



Downloaded from http://www.everyspec.com

vroanDtAuUTMECC ) 292€ . 288
7, TipRjiuUnNniINL OV} L4 4] sl ww
-
b= ,/ N
; / fh
A /
/ /
_m 7 /7
= / /
= [ 7
o L/
hed We
Nen —
i N
=)
-
[
>uw
<«
>m
o
o
”m
(T}
.
.00 4.05 15 4.20 4.25 4.30

é.i0 i .
X VALUES =10

FIGURE ©
CHROMATICITY DIAGRAM FOR CAMOUFLAGE PRINT
COLOR- ERRTH YELLOMW

NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROM CENTER VALUES.



3.75 3.e0

VALUES !
3.60 3.65 10 3.70

Y

3.588

Downloaded from http://www.everyspec.com

YIBRIGHTNESS) .280-.327

)
7

P -50
»
(=]
w
/1
[,

T v wm

FIGURE 7

COLOR- SAND

NOTE-COLOR EL
UNITS FROM CE

L
— e

(x-2800]



3.8% 3.90

3.00

Downloaded from http://www.everyspec.com

Y(BRIGHTNESS) .087-.110

«10

3.75

Y VALUES
10

3.65

3.60

FIGURE 8
1TY DIRGRAM FOR CAMO
RTH RED
eLLIPSE IS 2. NBS
NTER VRLUES

UFLAGE PRINT

x=28Ql



«10"

Y VALUES

3.55%

.79

Downloaded from http://www.everyspec.com

3.70

3.65

3.60

3.50

u}“s

YIBRIGHTNESS] .07]-.091
Pt S
yd N
f/' \
Y |
v |
X /
7 ”
L / i
/ %
A
/ /
[ L/
1 )z
\ v
\\;/
60 5.85 3.70 3.75 3.80 3.8% 3.90
Y vOi 1iE ¢ -t -}
n Tl Wwh J - | J
FIGURE 9

CHROMARTICITY DIRGRAM FOR CRAMOUFLAGE PAINT

COLOR- ERRTH BROWN
NOTE-COLOR El
UNITS FROM

Or
mMmr
Z -
—
" -
P
<
D —

) |
ILUES.
(X-2802]



Downloaded from http:'//www.everyspec.com

viARIAUTNECS ) 300- 350
YipRIULDTiisL O -

2

v

v

Q \

v — "
< " / '

-.n / /

‘- ¥
> |_ /
—
3 ]~
>m

4

e

g o

... 40 3.45 3.50 3.88 .'3.60 3.65 3.70

> ' X VALUES =10

FiGurt 10 e
CHROMATICITY D1RAGRAM FOR CARQOUFLRAGE PRIN
COLOR- DESERT SAND
NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROM CENTER VALUES. —



Downloaded from http://www.everyspec.com

3.25

(@]
N
(,a]
\\ v”!,
\ /f/
/ S
N uld
= > -
@ P
. s
» / °
AM/ \ l..
w
’ / / 3....._
B N =
(Vp) V \ -d
(V] r/ “
W N - >
I
o / \
R —;
3 /,//1 \\\\ o
- -
(V2]
o
G2 ¢ D2°€ S1°€ 01-¢ SO°€ 00°€ 56 &
. L0lw  SINTYA A

11

FIGURE 7
TY DIRGRAM FOR CAMOUFLRGE PRINT

<
w
(¢ &
an

4 o
(&

(¥ ]

NBS

o

wl

-
[V I }
—

L
wnar
a ul
— P
s
—Jud
w)

I
@ Y®]
e
Ot

Y
Ljr—
P s—e
oz
D



1299 7 m
3
90 3
5
80 ;
H
H
P
10 1 H
H
| H
- 3
£ w 1
; 2
w a 50 -
¢ 2 /
3 my
(]
z W 40 \ 7~
= \
i ! \
E
c 39
S
= : \ \
(]
: Yoy
c
s 1
[e]
° \ \
10 t— -
T\
() + + ' + + + ' + + 1 + t ' + + + + + + + + + + » + + *-—
600 6200 640 668 682 700 720 T40 760 780 800 820 840 869 880 90

FICURE 12.

WAVELENGTH ( NAMOMETERS)

SPECTRAL REFLECTANCE LIMITS

X-3013A]



