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HZL-E-52929(NE)
20 July1977

M2LITARYSPECIFICATION

ENAKSL, ALKYD, IXIWFLACS, PLASHOSY

Tt,is specificationis approvedforuse by theNobilitySquipment
Researchand DevelopmentC-rid, Depar~nt of the Army, and 16
availableforuse by allDepartmentandAgenciesof theDepartment
of Defense,

1. SCOPE

1.1 *. This specificationcoversa flash dry camouflagealkydenamel
usedas a finishingcoaton military equipment and is suitable for utIeunder
air pollution regulations.

2, APPLIcASLE IHJCO?CSNTS

2.1 Issues of documents. The following doctmtnts of the issue III●ffect

on date of invitationfor bids or request for proposal form a part of this
specification to the extent specified herein:

SPECIFICATIONS

FSDESAL

QQ-A-25015 - Ahdmm tilOy A2clad 2024, Plate
and Sheet.

‘I-I-P-1757 - Primer CoatIns, Zinc Chromate, Low-
NOisturl?-sellsitivity.

?Sc solo

Beneficial conments (recmadatiotu, dditi0n9, dahtiotu) aod any p.rtineat
data which may be of use in Improvins tltiadoe-t dvuld be sddruauf to:
US Army Uobility Equipment Research rmd Dcv410pstM ~, ATlS4t 282s4ws, [
Fort Belvoir, VA 22060 by USIUS the ulf -tidrusd StAdardintiom Docmt
Improvement Proposal (DD Form 1426) ●pmmring ●t tlu d of this doament or
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MIL-E-52929 (Ks)

‘I-7-S-735
lT-T-291

CCC-C-458
PPP-P-1892

MILITARY

1421-T-704

ML-L-2104

ML-C-5541

UIL-C-81706

- Standard ?-t Fluids, Hydrocarbon,

- Thinrwr-Pdnt, Volatile Spirits
Petroletm Spirits.

- Cloth, Flannel, cotton.
- Paint, Varnish, Lacquer, md Relatul

NateriaZn, PaekAgirIs, Packing, and
Marking of.

- TreatMt and Painting of Mteriel.

- Lubricat in8 Oil, Internal
Combustion WSitte, ?acticml Service.

- Chemical Cower6ion Coatingrr on

AluuirIIM and Alumirnm Alloys.
- Cheaical Conversion Mterials for

matins AL-m and AhmiOm A210ys .

STANDARDS

F8DERAL

FSD. T8ST MYlllOD - Paint, Varninh, Lacquer and

STD. No. 141 Related Materials; Methods of
Inspection, SnplirIS and Testing.

(Copiesof specificationsand standards required by rontmctors in
connect ion with specific procur-t functicmtm ●hould be obtained from
the procuring activity or an directed by the Wntractin8 officer. )

2.2 Other publications. The follwing doctmentrn form ● part of *

specification to the -tent specified herein. UIIIMB othetv’ise fmdicated,

the issue in effect on dat . of invitation for bids or raqttut for proposal

shall 8pply .

ANSRICAN SDCItWY POR ‘tTISTINGANO MATERIALS (ASTM)

D 562 - Consist ency of Paints Using the Stoma Viscoaiwter.
D 768 - Yellow Iron Oxide Eydratarf, Spbeif ication for.

D 1014 - Conduct ins Exterior Sxpomrre ?csts of Pafmt* on St-l.

D 1210 - Fineness of Dispersion of Pigme.ut-VdIlclc Systa.

D 1296 - Odor of Volatile Solvents mad Diltwata.
D 1308 - Effect of Nouse Sold Chedcals mt Cl-r and

Pigmented Organic Finishes.

2
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D 1364 -

D 1542 -

D 2369 -
D 2698 -

G26-

W.ster in volatile Sc,l”entm (Fticbr Im@nt

Titration Method) .
QualitativeTests for Rosin in Vsmidws.
Volatile Content of Paints.
Determination of the P-t CaKeat of $oltent-Tppe
Paints by Hfgh-Speed Centrif~~.

Opera ting Light-And-Uat@r-~ure Apparatus (XaKUI-
Arc Type) Por Eqtomure of _taLlie htertin.

.
(Application for copies .hould be addraud WI tbe huiun S&ietr

for Testing and Material-, 1916 Race Str@et, PbiLa&3phiA, PA 19103. )

SOUTNERN ULIFOIU?IA AIR KLLUTION ~ DISTRICT

Rule 102 - Photoclurmlcally Reactive sol~ts

(Applicationfor copiesshouldbe mfdremsedta tbe SoatbetnCaLiformfa
ME PollutionControlOistrlct,434 Southh PedroStreet,S.09&selM,
CA 90013.)

(Technical society and technical usociatim qedfir.ath d

standards are generally uwilable for mfareoce fra Lfbraries. Thep
are also distributed-US technicalsroupsMUS imfnsPeAerd gcmci-. )

UNIFTJRM(3.oSSIFICATION 0RS42TTEII, =

Uniform Freight Classification

(Application for copies should be addressed to the Omifom tiifititior.
Comittee, ATTN: Tariff Publisblns Officer, ROM IM6, X22 -th
Riverside Plaza, Chicago, IL 60606. )

NATIONAL 19YTORFRSICNT ‘TIMFFIC ASSOCIATXC9, =., MEf

National Notor Freight Classification

(APP1icationfor copiesshould be midreu.d to the WIm Tmckius
Ass.ciat:on. s,Inc., ATIW: Traffic Dqmmmmt, 1616 P Street W,
Washington, DC 20036. )

3. REQUIREFWWS

3.1 Qualification. The enamel ~ & Su9 ~tuCSOm Ml

be a product which b quallfiad for ltitx a tk m3icAX8 qm3ifSd
products list at the time ●et for openfns of bk (- 4.2 d 6.4). ti

3
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HIL-E-52929(ME)

changein the formulationof a qualified product till nacossitate It@ re-

qualification. TIW nterial ●upplied under csntract ●kll be identical,
within =nufacturing toler=caa, to the product racelvfag qualificatlom.

3.2 llaterials. The mmtertilc wed in the MUU1 ●hall ba as ~wifi.d
herein. Hnterial mt specified ●hall b selcctod by the contractor and
shallbe subject to allprovisionsof thicspacificatkm.

3.3 Color and spectral reflecmnce. The color shall ba ?oregt Craen ●nd

shal1 @art to the aubctrate the requlruf cpactra2 roflcctamx propcrtias
in the visible (360-700 —tars ) aod mar imframd (700-900 —t-s)
spectra. The color of this @yet_ shall fa21 tithin 2 Slatimal Dumau of
Standards (MS) (eee 6.5) uaitc under ●tamdard i21mitunt C of those spaci-
fied in Figure 1 and reflectance vahea ctill cor#orM to the follouiag
lfmits and Table II and Figure 2:

V2SUAL(Y) Q130XATICITY m?BABm (l)_ ALWUMC2 BATIC (2)
&y ~~ &

0.051+0.075 0.333 0.357 — 60. b 5.2

(1) See Table I for tivelength definition.

(2) The ratio IS calculated by dlvidlns the value of tbe fnfrared by the
value of the red spectral ran~e.

T6BLE 1. Selected ordi~cm for detc~ims infrared ●nd
red reflectance values from 9pwtrc.c.hOtactric CIU-VU

Ordinates

Magenta
Red Region
Nanometers

620.0
626.0
638.0
645.0
6b9.O
652.0
653.o
655.0
658.o
663.0

714.0
725.0
730.0
737.0
742.0
747.0
751.0
756.0
760.0
764.(1

Infrared luiotI
BanOmt*r*

769.0
773.0
777.0
783.0
787.0
793.0
797.0
602.0
607.0
SM.o

816.0
821.0
826.0
831.0
836.0
642.0
M8.O
05s.0
662.0
873.0

4
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TABLE 11. SJlactralrsfhctmc* lidt#

600 10.2 - 760 :
610

59,5 40.0
. 9.8 - 170

62o
61.5 &2.o

9.8 - 780
63o

42.0
9.8 - 790

640
42.0

9.5 - floo
650

42.0
9.5 - 810

660
62.0

9.5 - 820
670

42.0
10.0 4.0 a30

680
b2. o

13.0 5.8 MO -

690
62.0

21.5 .9. s MO
700

62.0
28. o 11.0 860

710
42.0

35.8 15.0 870
72o

62.0
41.0 19.0 8s0

730
42.0

48. S 27.0 MO
7&o

42.0
51..9 30.0 900

750
62.0

56.0 36.3

3.6 composition.

3.&.l Pigment . h hidi~ pigments
otnt predominantly ~sed of cobalt,
oxides pe~tted, chrm Yellw, licht

sIM31 ba ●cid fnmluable CTM pi$-
zinc* awl ebtilD Oai.&* With 0tb9r
stable rnlybdate eratim. ~le

dioxazine violet, yellow iron axide, mnd rmf iron oxida. -i ~ta of
other tinting pi~ncm my be -ed *8rI mcesury to rncch tba sputral
characteriscice.,provided that these .dditimd p~tc *W ~ CO1OX
stability. Yhe -tended pigments ●bdl be silicgcam net.r a M1 not
●xceed :he saxmts specified in Tabla Iv.

3.L.2 Vehicle.

3.4.2.1 Vehicle solution. The vehicle ,OIutim SIMM h ● pbmaol
modified alkyd resin coafotming to the physica2 d ~cd ~ta
specified in TabIt 111, tosether with tbe ae~yy additioms of wditdla
thinners and driers. small mlmca of mtis~ *rots* wstt* ret**
antidrier adsorption agents md zmbilizerg my M ddd #c tb Grtiim
of the mmf.acturer.
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TASLE 111. PhyBical sod Ch+cal bmtlranents of Vchiclt $olution

S4auirnmtc
Charscteristicb Hindu fiuimm

Phtbalic snhydride, percent by
uei@t of resin wlids .........

maqmnif iable utter, parcent by

-.!.shtof reein -lids .........
FattI acids, percqt by aaf@t of

rmf.n aolida ...................

‘~ifitition -r, r-in
aolfds .........................

Iodtne ber of fatty solids ....
Refractive index of fatty acids at

25*C. ..........................
kzh, percent by weight of resin

solids .........................
Smvolattle amtaat, percent by

-t .........................
Viscosity, M received, at 23-C.

(cardaer-snldt) ................
viscosity. redueed to 31.5 Wrcmt

mlids in xyleme, ●t 25-C.
(Garduer-Mldt) ................

specific grav-lt>of mlutioll, -
received, 25”125”C. ............

Acid er of solution ..........
Sefrsctire -u of *lutlcm, ●t

25-C. ..........................
color of rnlution ................

appearance of rnlutloa ...........
~atibility with dneral

spirits, 300 P=rc-t *~tiOn
with IT-T-291, Tppe II.
thfnmer ........................

Phenol test ......................

fk.sinteat .......................

39

36

375
120

1.466

S.o

61

400
140

1.473

0.5

51

Y

B ?

0.968 0.988
3. 10

1.50 1.s1
sot dark-r tbn Color Staadml
110.13 (cards-r l%lor s~rti
1953)
Cl-r, tramspa?ent, x~

110Cloudins or prccipltstion
?Oott1*8
M~tiw*

6
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MIL-E-52929(m)

3.4.2.2 volatile Vchlcle. Tha volatile portfon of the -cl still
conform to the followfn8 raqulromms by wI- ~ _lys.d in ●ccordance
with 4.L. l%e $wIatile Wrtiori shall coacaia M bstmol, Mthanol. chlori-
nated solvente or any other solvent of ● h@hly COXIC nature.

(a) Aromatic caqourtds with 8i@!t or mre earbom ●tou
-cept’ ●thylbenseme: 61 uK.

(b) Ethylbemene -d tolusma: 202 mu-.
(c) Solvents wfth _ olafinic or ryclo-olefinlc type

of Inlrmturatioa:llagativ8rut.
(d) Ketoaes: NegctiveT-t.
(e) Total of a L b: 202 ~.

3.5 Quantitative reauirmta. Tlm -1 till conform to tha raquir~
ments in Table IV when tested u In 4.3.

7
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Total solids, percent by wlght of maM1. .........
PignerIt,percent by weight of -x1.., ............
Extender, Pigment, percent by nxht of tota2

pigment..........................................
Vehicle solids, percent by wight of enaal....... .
Phthali. ●nhydride, percent by wei~t of
nonvolatile vehicle..............................

Drying oil acids, percent by weight of
ncmvo2acile vehicle..............................

UrIMpanifiable rotter, percrnt by wlght .f
nonvvlacile vehicle..............................

Rosin, om fsolmtd vehicle.........................
Phenol, cm isolated rehicle........................
Pigment, antimn, sulfide..........................
Water, percent by w@ht of -1 .................
Coarae pnrticles and skti, percent by WIKM of

pigment.................... ......................
Bidingpower(contrastratio)......................
60 degree specuhr g20sa...........................
85 degree ~ecular g20sa...........................
Fineneaa of grind
HegmaIl...........................................

ASl?l,IUcrona....................................
Consiatency; PacbAEe, Krebm ●tormer,
shearfng rate - 200 R.P.M.
Cram ............................................
~reba uufts......................................

Dving tb :
Set ta touch, tinutea............................
Dry through, hours...............................
Fu21 Imrdness, hours.............................

making:
Dry thIOU@ , 250” F or .2qUivalultbat
treament, atnutes...............................

-62 -
42 46

so
19 -

38. -

36 41

5.D
B9wt ive
POsitivc
●agatltw

1.0

0.s
0.96 -

1.0
3.0

4-
x)

125 175
10 80

6 M
8
36

43
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,.,
3.6 Ualicutiver.~uirmcfits.

3.6.1 Condition in container. ?ra’shlyopamd, full rontainrrs of thr
●namel droll be frae frm 1-s, skins, ~it sad tou?sa particlea md
shall show m more rettl~ than cm k duparti by 3 mS@utm of ●Catim
on a Red Drvilor rquival.nttypapaintchsksr,ox by gaual ctirtins,to a
mmoth homogeneouscondition,uhantutd ar s~cifiadin 4.3.9.

3.6.2 Storar.e,tabilit=.

.
3.6.2.1 Partially fillad container. A throequrrtar f illod, clotad

one-half quart multiple frictlm top cm of ~, Sftar 4S hours storage
at room te~erature, shall show tipskiutiiag. A tbroa-qurtm fill.d, clmcd
one-halfquartmltiple frictiontopcan of al, after7 Amy*●corwe ●t
140”F, shallshw w iivarsnA,curdlirIs,tirdcakins,or ~ ndtit,
and shall mix to a ~th bsatwur ●tata; q Ah fmtiom dull h
continuous =d easily remvad. T09ts *11 h pmfetnd u spotifid Sn
4.3.10.1.

3.6.2.2 Pull,container. UhetItestd u cpacified in 4.3.10.2, ● fu21,
cloned mltiple friction top UIY of tfu -1, ●fter 1 yam stora$e at
room temperature, shall & m skinning. 2ivcrm, eurdl~, Surd4ry ~
or tough ~ sediment; the -l sfidl ti tn ● ~th ~ammu
mate, and skll have ● UX- vhcosity of 90 ~~a tits. mti ~
baking times till ftme iacrtasti not m?- than 20 p.reatIcorer tfu vszocs
specified in Table 2V.

3.6.3 DiluciOtlctabilitz. TM -1 till Shw m avsdam.ceOf precipi-
tation, curdling or -paratioo md rhdl ro ●table 4 miform after
reduction vith m aqud part by WIW of thsmur emfomstIs to T&la V2.
by pigment settling ●fter dilution *11 be U:lY radispcrscd. Tut- sbcll
be perfomd - specified in 4.3.11.

3.6.4 Brwhi~ vropertiea. * a#mt2 dull brtmh ntiofactori3y ad
shall dry to a -oth, tmiform fib, free fra sods, runs, UW, or ctreakn
when tested M specified in 4.3.12. TftaAriad film my ●how ● sltgbt trace
of brush marks.

3.6.5 Spraying Propertiar. The a9el *11 spray _tSsfactorily Sm all
respects, and shallshw w ruuaittA,~~o str@kinf,or ~cd
orangepeel. 3’heair driedfib *11 b M sndiu. &mtS. fti~.
fogging,rmttling,Iuzing,or other fib dafmta h tastad m ~ifiad in
6.3.13.

9
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... ,

3.6.6 Flexibility. A film of the camel ●trollwithstand bending without
cracking or flaking when ‘testedin nccordmca with 4,3.111.

3.6.7 Knife test. When teatad at specified fn 4.3.15, ● film of the
enamel shall ●dhere tightly to and shall not flake or crack frm atsI. The
filmshallribbonor curlfromthe-tal on cutti~ ●nd the cutshallshow
beveIed edges.

3.6,8 Recoatability When tested as specifird 10 4.3.16, raceatimg of .
dried film shall product no lfft~, moftani~, or othar fib irregularity.

3.6.9 Water resistance. A film of the eaamal teatd b cpecified in

G. 3.17 shall ohow no wrinkli~ or blistering *en timed ~dtitely sfter
remval fr- distilled -ter. When exaioed 2 hours after r-al, there
shall bt no exceanlvc softraias, whitem~, or dullittg. After 24 hours $Ir
drying, the portfoo of the k=nel +Ich -S -rsod sh.11 be ●lmost hdis-
tinguiah.tblewith regard to hardness, adh-ion, mtd smctal apparance frcm

a panel pr~ared at the x t- but not -med. and shall htwe w -re
than a 0.5 gloss mit increame over thz ori;lnal 60 and 85 desrce spectral
gloss.

3.6.10 Bydrocsrbon resistance. A fib of Che WI testad m sp@cified
in 4.3.18 till mhow w blistering or tmitikl~ when -ned -iately
after rmc.val fro= the hydrocarbon t8st fluld. 4fheo~.d 2 hou?o●fter
rmoval, thtreshallbe m exceBafwc Mfcaiin8, wMcU, or dulling. After
26 hours dwing, the portion of the panel uhfch MS -rind shall be almst
indistinguishable with regard to hudness, adksion EM @nerd ~aarancc
from a panel prepnred #t the u-t t- but not ~rsd, -d ●hall luTc no
mre than a O.5 gloss tmit increase over the ori@t@ 60 md 85 de$ree
specular gloss.

3.6.11 Acid rtnistmie. A fih of —1 t-ted ●s sp.eclfled h 4.3.19
shall have w blistering and shou M c-e from the or~ind color.

3.6.12 Polish reafstance. A film of —1 teatuf u 8p0eifld h 4.3.20
shallhavea mximm 85 degreeqeculsr tiossof 10.

3.6.13 Accelerated w~therin&. Ss@U of the -l tested u ~cifled
in 4.3.21 for 300 hours &all show M cracking, chal~, 10SB of adbasion,
or increase in the 64 and 85 desree 610ss, d the CO1OZ ch9mg9 &l b@
1-s than 2.5 NBS Units. In addition, the color after •ccalerat~ ~tbmrfn8
shall rmain within 2.5 NSS Units of the valuu apucifid 3n 3.3. TM tifl8-
red reflectance and alIowable ratio shall reuln vlthia those limits Eri@-
Mlly specified.

10
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3,6.14 Weather raaimta~, A film of atumel tasted - in 4.i.ix, shsll
show no checking, cracking, or appreclabla film deterioration. There Sfull
he no nnre than light chalking (No. 6 )@thod 6411 ef ?~. ns’2 ~ STD.
No. 141). The film shall show w CXCCSSIV. ChMgC @ value or chrou and no

change in hue. After re~val of say tilMu ~ich w ~cc~r~, t~ CIrIgf -
nal color shall L. ~ubstsntially re.torad 8nd tha ~diod m- SM1l s- no
mre thanslightfadingor darkening.

4. QUALIN ASSUMNCE PSOV1S1ONS
.

L.1 Responsibilityfor inspection.21111*SS0th@tvf9*&c ifid in the
contract, the contractor i- responsible for the perforate of all inspection
requirements as specified herdn. Excqt u othqvise ~ccifiod in the cmt-
tract, the contractor may use MO cut!or AUY other fm;litia guiabl= for
the performance of the Inspection rti.uir~ta specifiad herati, ua2aaa
disapproved by the Coverment. The Cova-t ra,arves the ~ht to perform
any of the inspections net forth in the specification ~cre -h inspections
are deemed necessary to assure that reappliessad se-ices confot9 to pre-
scribed requirements.

4.1.1 samplingand inspection. S~linS -d iasptction stMll be parfotmed
in accordance with Section 1000 of FZO. TSSI SotTNm m. IsO. 141.

b.z Classification of te,t,. Testing wtder this specification dull b~
for the following:

(a) Qualification (see 3.1 =d 6.4).

(b) Acceptmce of individual lots.
(c) Acceptance for me M capormttt cm end item.
(d) Validation of spectral reflattance eharacteristiea.

6.2.1 Qualification tests. QWliffcatlcm test- Slull c0n9i*t of teats
forall requirementsapecified dm Section3 (see6.4).

4.2.2 Acceptance testo. Acceptance tut~ of dmditidunl lots till wrt-
sfst of tests fOr dl YequlKmts specifld in Section 3 titb t.SNacaptlm
of storage stability (see 3.6.2.2) aud uutfnr resistmte (on 3.6.14).

L. 2.3 Conformance tests. When ●pproved by the co@iuat actlwi~,
acceptance of lot. for use M a coqmtmmt ~ m ti it- til b M 09
conformance to specified requirematta for the follm cfuracterfstics:

Phthalic Anhydride ?ludbi2ity
DIYinK Oil Acids Saffc Te9t
Color - Spectral Reflectance SSatarRnS9tBDC*

11
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Fineness ‘ Grind Hydrocarbon Fluid
60 Degre. L1-B8 Acid Resistance
85 Degree G1OSS

Remittance

6.2.4 validation. The contracting officer shall raquire that ●t l-at

a q.=t ==vle from ●ach production lot’be fomrdad to the orsmic and
Chemical Co.atinftsResearch CrouD. 14mterialTechnolow Lab. Am: ~VO.
uw ~, F&t Belvofr, VA “22060 for validati= of cpactral reflectan~e
characteristics.

4.3 Test ❑ethods.

4.3.1 Test conditlorm. Tlutroutine and ref●ro@ tasting comdittons shall
be in a. .ordamcewith Section 7 of 7ED. 21tST~STD. lb. 141 except u
otherwise specified herein. Failu-e of any test rasult to fall within tht
ranges specified tn 3.2, 3.3. 3.4, 3.5, or 3.6, u applicable. shall tomsti-
tute failure of the applicable test.

4.3.1.1 Test panele. Except m othenrime cpecifiod, ●ll panaln for teet

purposes sh.sl1 be tiuminum clad dmf.n- a210y camformimg to w-&250f5 ●nd
given a chemical film treatmtnt with mmtarf.alccmfomlns to ?orm I or II,
MethodC (1-.trsion),CIMS 3A of f12tA~l?D6to prodwe ctutiau mmatins
therequirete of H23.-C-5541.UhaOprimedpanals●re sp.ecifiad,applica-
tionof the-1 shallbe overcontrolformla situthraate primercon-
formingtoTT-P-1757witha dry fib thickness bctwaen 0.3 and 0.5 til and
air dried 18 hours. tthentin plated panels ●re sp.cifhd, thy All be
prepared t. accordance with Method 2012 of 7E0. TCST ~ STD. No. 141
usins the alip~ t Ic mphtb-ethylene glycol rnnoathyl ●ther titure.

4.3.1.2 Test procedures. The followlng tests (ma Table V) ●till be con-
d.cted in accordmce with VED. TV.ST242TI$2DSTO. W. 141. or AST?l. MM M
specified krein. The right la reserved to -h amy additional tasts de-
necessary to determine that the -amel Retn the requirements of tNa specl-
ficatloo.

12
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Item

Color and spectral
reflectance

Totalsolids
Pigment content
Vehicle solids
Pigment analysis
Phthalic anhydride
Drying oil acids
Unsaponifi.rble
Aromatic cmpounds
OlefiniCand CYClO-
olefinic

Ketones
BenzOl
HethnnOl
Chlorinatedsolvents
Rosin

Ph.mol
Antimony sulfide
Water
Coarse particles

and skins
Hiding power

(contract ratio)
60” specular gloss
85” specular gloss
Fineness of grind
Consistency
Drying time
Condition in

container
Storage stability
Partially full

container

Application
Method III Pam. of this
PSD. TSST Applicable Spacificstiou
SSSTSS3DSTO. Ni3W Tat Bivias furthar
?s0.141 Ucthod rafarmccs

4251, 6241
4041
4022
.4052

7016
7014
7014
7355, 7356

7355, 73S6
7355, 7356
5091
5133
5132
5031

5141

4082

.4092

4122
6101
6103
4411
4281
4061

3011

k.3.2
D 2369
D 2698
D 2698

4.3.3

D 1542 Sec. -
4A.

4.3.4
D 1364

6.3.5
4.3.6
4.3.7

D 1210
D 562

4.3.6

4.3.9
4.3.10

3021 4.3.10.1

Para. of thin
.pocifitation
@vift6
raaairmtm

3.3,TASLSI
TARS 2V
T.AILS2V
TAaLs29
3.4.1,TABLE2T
tARs rv
TA63X2V
TABLSN
3.4.2.2

3.4.2.2
3.4.2.1
3.4.2.2
3.4.1.2
3.4.2.2
TABLS29

T6ES 2V
TAmJ!zv
mastzv

TAES 29

ZAUE2V
TAm.srv
TAEE2V
TAR. K2V
TAmszv
tAus2v

3.6.1
3.6.2

3.6.2.1

13
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TASLE V . Indax (Coat*d)

Test ?lsthod

Appllcation
Method in ?ata. of this Pars. of thin
?SD. TSST Applicable S~cificstiun SpuificntlOn
MTTIKIDSTD. ASTM Tast SIT* furtltaf’

1tem No. 141 It@thod
si?*

tafarcsces r.auir~t e

Full container
Dilution ntability
BrusNns propert Ies

SprayiDS properties
Flexibility

Snife teat
Necoatabilfty
Water resistance

iiydrocarhoo
resistance

Acid resistance
Polish resiet.snce
Accelerated

wratheri~
Meatbr resfsta”ce

3022
4203
4321, 2141
4331, 2131
6221
630L

6011

6011

6122

6160

0 1308
sec. 5.6
D 130S
Sec. S.4

o 1014

4.3.10.2
4.3.11
4.3.12
4.3.13
4.3.14
4.3.15
4.3.16
4.3.17

4.3.18

4.3.19
4.3.20
4.3.21

4.3.22

3.6.2.2
3.6.3
3.6.4
3.6.5
3.6.6
3.6.7
3.6.S
3.6.9

3.6.1o

3.6.11
3.6.12
3.6.13

3.6.14

4.3.2 Color amd spectral reflectance. Draw h tho ml on ● black
and white Horesc card using a 0.0040-inch (0.00SC-iach saP clmrance) fi3m
applicator. Dry for 48 lwurs ●t ● tapastura of 23” + 1.1” C (73.4 ~ 2“ F),
a relative hu=idity of 50 ~ 4 percr.mt,mtd rmdu duc-?r- rmmiitioas.
Drtermine the color fmm the rpectrti refhttance ctrnu of sir SEPIU u8ins
the Dfano Sardy recording spectrophotomatar mthod in Ucordant* with PSQ.
TSST X67SDD S2TI. No. 141, Method 4251. iktmminr Infrard raflut.arice in
accordance vfth Method 62fIl of PSD. TsST ~ S2’0. SAY. 141. Cbrk for

c~lfance with 3.3 Ttiles.I ●nd 11, and Fi@ra Mo. 2. A daviatiaa of wre
thm 2 sSS units in color space or tumcmplimce with tka 8P8ctEa3 dta OK
allmble ratio shal1 constitute f-flure of t=is Cost. WUrata *11 b
mmde over the black &r: ion of the Horeat card.

4.3.3 Pi~uIt .malysfs. Extract the pi-t ●m la F6@Wd 4021 of ~.
‘s13STHETNOD S20. No. 141 using Extraction Mixtur* C. 6@ka ~?DPr*C*
qualitative and que.ntltative tests on the rxtractd p-t to Aatef’dw if

14
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only permiesiblcpigmcnta~re wed. f!xamltutionof the acid insoluble
,portion of the pigwn: by X-rsy diffr~t~ s~~l .~ t~ ~a,~ca of the
acid f.naolublegreen pigment mtd SIlie.. titamfsm the Acid fnwluble
pigment ~ in Hethod 5271 of YCP. T22T -D ~. So, 141, as @pacified
in 4.1 using0.4 gram of the CstracttiP-C. Ilmwnfommta to the
requirements of 3.4.1 cad Table 2V shall tomstltuta failur. of this tmt.

“4.3.4 Antimny ●ulfidc. Add 25 m2 of 50 parcatt -i- Stydrexld*to
about 2 grams of pf.pent in ● 54 ml aShMty@? flaak. With qltation,
saturate the mixture vfth hydrogan sulfide for about 1 miauta. riltar
through coarse paper into a 100 ml bub.m. Da rat nmh ruldw. Slwly
and with stirrl~, ●dd 6 N IKL to tfm filtrata !mtil it is acidic. brma-
tion of a yellow-brown precipitate fndlcscaa that satimay -S h the
original pigment mixture. A tilky white precipitate of sulfur will fom

::1;:ea~&o:e:;;53”
N.mconfomuicr to Table 2P still comstfitute

4.3.5 Hiding power (contrast r.tie)_. Dctarmine cha coatrut ratio in

accordance vith t4echod4122 of Y?m. ‘21LST16!T181D670. no. 141, sx s ffi

applicator that till deposit ● 3-inch+de film tith . dry fti t~~.
of 0.0010 inch maxtmum. Air dry fOr 72 Swura. oetemfm tm raflw~e,
verify the film thicbness fn the ara in which tha Cefkctanca m -red,
and calculate the contrast ratio. flancmformace to Table X9 still ~ti-

ttitefailure of this test.

4.3.6 60 deEree specu3ar alos~. Dr~ * she ~ t@.m6 ● 0.0D2&imch
(0.CW@-inch -p cl-rance) fib ●pplicator 4 t-c u Spacifid in Slatlmd
6101 of S’S0.TSST lETNDD STD. Ho. 141. Ilonconfo=ce to T@le 2V All
constitute failure of this t-t.

L.3.7 85 degree specular gloss. Drsv & the —1 umfas ● 0.Dt32Gfnch
(O.C040-inch 68P clearamce) fih ●pplicator ●nd test u h Mthod 6103 of
Yl?D.TEST sOtTlU2DSTD. No. 141. Si.mconfornncr to Table 2V stall mtltute
failure of this test.

4.3.8 Drying time. Determine drylttgtfme Lo ●ccordance tith *tfuxf 4061
of FED.TESTlW211DDSTD.No. 141 mder referee conditfmu W* ● 0.DD2c+
inch (O.0040-inch gap clearance) ●pplicator. Slc.ncoafo-ce to Table 29
shall constitute faflureof thisteat.

4.3.8.1 Ful1 hardness. Determine full hardtte.s by dr8u2nf b ● fih
enamelusinga 0.O02& inch (O.00AD-imch up clearsnca) fflm WIicater m
unprfmed a2minum panel prepared ●s specified fn 6.3.1.1. W ff.3aBMU
be considered to have reached full tirdaecs uhem it is mry difficultto
remove w-ith a knifc blade. Noncoofox’mutcetO T*1Q 29 ●hmll ~tltut-
failure of this test.

4

of
aa
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4 .3.9 C.mdfiion in contciner. Det●rmine pscka~e cc.nditions for accep-
tance testing in accordance with Metivd 3011 of ~. TUT ~ m.

No. 141 and observe for compliance with 3.6.1. ?or quslificaticm tasting,
evaluate pigment settling or caking by proca.ding as in Skid 3D11 but
do not stir. Reseal the tan and then agitate for 3 dnutu on a paint
shaker. ~/ On re-examination of the contents, Chz prrtmca of my gel
particles or .mdisperned p@ment indicstes tins..cisfactory sattlins propar-
tlea. Nonconformance to 3.6.1 dull constitute failure of thim test.

4.3.10.1 Partially full container. Detcrmim@ skinning ●ft●r 48 houtm
in accordance with Method 3021 of PSD. TSST WTWD STD. So. 141. mamal
and age for 7 days at 60” C. Nonconfowce to 3.6.1.1 shall c-titute
failure of this test.

4.3.10.2 Full container. In ●ccordance with ikthod 3022 of YS3). TSS7
?m’fron STD. No. 141 a2b.’ s full #tao&rd quart can @f the —1 to #tand
undisturbed for 1 year and then examine the contatlta. Ifvallutepet

settling or cakioR as specified in 4,3.9, exceptqitate the cat for 5
min.te. on the paint shaker prior to re-eaaioatinn. iMt*rmiOe tim.ocity

and make other applicable tests. Ncmconfoace to 3.6.2.2 cW1 tomtitutc
iailure of this test.

L;3.11 Dilution stabiliq. Reduce one pcrc by volume of tba —1 with

cn~ part by wlume of thinner conforming to Table VI. T*8c ●ccordins to
!4e:hod4203 of ~. TSST tSTi@D STO. No. 141. iloncoafomce to 3.6.3 dtall
constitute failure of this test.

4.3.12 Brushingpropertied..@plI theenamelu Pckased or rmiutednot
mre than 10 parts by vol= of thinner conforming to Table VI, to 90 Wrta
by wlwne of ●namel. Ume a 2-1/2-fnch brwh in accordancevltb Hetbod 4321

of FED. TSST WTNOD SiD. No. 141. Ncmconfornnce to 3.6.4 shall constitute

failure of this test.

~1 Ar. apparatus of this type, powered by a 1/4 hp rotor, operates

at a rat. of 1359 shakes per minute and is ~ufactured by
Red De..,il Tools, in’inRton, NJ.

16
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TASLE VI. Thinner

Ingredient Percrnt by weixht

W Naphtha (8% Mxirnuw armmatlc) 65

n-Butyl alcohol 20

Toluene 15

4.3.13 Spr.tyin.qproperties.Raduce four ~rtm of enmmcl with one part by
volwr,ewith thinner conforming to Table VI . spray m ●n ●lmialm pulel to
give a dry film thickmess between 0.0009 - 0.0011 inch snd ob.arvc for
sprayingpropertiesfn ●ccordanc~ with Method 4331 of PSD. TISSTW!’21KYDSTD.
No. 141. For ref ●ree test, ure ●ut-tic cpplicatlon pcr Wthod 2131 of
FED. TEST W2’3k2D~. No. 141. Noncotifomr,ceto 3.6.5 ●hall constitute
failure of this teet.

4.3.14 Flexibility. Oetermine flexibility in ●ccordance with )trthod6221
of FED. TSST YET183DS20. No. 141. A@y thr al with ● 0.D020-inch

(0.004D-inch gIIP clearace) fiti ●pplicator cm ● fbt tim plate pmel. Air
dry 18 hours then bake the panel ●t 105” ~ 2“ C (221” + 4“ ?) for 96 tmurs.
Condition at 23” ~ 1“ C for 1/2 hour and bend over a 174 inch nmdrel.
Nonconformance to 3.6.6 SIIA1lcooatituta failure of thic tast.

4.3.15 Knife test. Perfcmm the Imifc test 10 arcordartcewith Y4rcbod6304

of FED. TEST WLIKJD STD. No. 141. llaakone-fdf of an uuprimd al~
panel ?md rpray the trxovered half to ● dry fih tblckwsc betwaa 0.0003
and 0.0005 inch with a prtier cm fc+mins to =-P-1757. AIr dry 18 hours,
mnrwe the =akin6 prper, -d spray the entire panel with a coat of thr
enamel to a top coat dry film thicknass k-en 0.0009 8nd O.~11 inch.
Nr dry the mamrl 72 hours and tin aninr for c~lianee with 3.6.7.

Repeat the test IIS above rxcrp t bnke the prlmrr 43 MDIJtU ●t 121” C
(25o” F). AILOW 15 tiriuteato return to soon t~r~tIUe hfO?@ spplyirIs
the top coat. Bake 45 minutes ●t 121” C (250” P) 4 condition 24 Imuss ●t
rooz temperature before testing. Nonconf orkatce to 3.6.7 till roastitute
failure of this test.

4.3.16 Recoacln&. Prepare two uiprind 4 x 12 inch a2&~ ~olm u
in 4.3.1.1 and spray with eel to a dry film thiehs of 0.0009 co 0.0011

inch. Apply a second coat of uunl to one panel after 2 W. air &ping
and a second coac to the ocher ●fter 24 bum air dry-. Air dry koth
panels 24 hours. Exaine for lifting, roftming, & &dance of otft.r
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filmirregularity.Nonconfomamceto 3.6.8.h@ll_titute failutcof
thistent.

4.3.17 Water reaimtance. D?- down ● film of w ~ titb ● O. OOZO-
inch(O.00.40-inchgap clearance) film qplitstot am two QCS d~
panels prepared aa specified fm 4.3.1.1. Airdrpti ~f0r72b0iu9
and Im.trse in distilled -tar ●t 23” + 1“ C for 10 -S h ~~~=
with Method 6011 of P2D. T3!6T~ 6%. M. 141 or AllflMtW D 1308;
At the end of the test period, se - ~e th ~. Bmconfer-
mnce to 3.6.9 shall constitute ftilure of W t-t.

L.3.18 Hydrocarbon rasistamce. ?r~eafi2a0ftb~M fn
4.3.17. Air dry the pmela for 72 lmtrm & tbm ~oe - of tbe p8Dels
for 4 hours at 23” ~ 1“ C in a hydrotarbo f2aiA da to T24735,
Tppe111 in accordancewithMethod6031of ~. TKST~ S3D.M. 141 or
A31?lNtthodO 1308. Atthead oftbe~t~iod, ~md~the
pane la. Nonco6fomartce to 3.6.10 dull atitute faflareof this t-t.

4.3.19 Acid reelstance. Prepare ● film of tbe ~ u fm 4.3.17. N?

dry the panels for 72 btxtraand ttmm pke ● 3 W! 5 m3 -t of ● 10 percent
by volume acetic ●cid solution on the ~f~e of the ~. X.X gftb ~

apprOprfate size WCchgl-s @ albu to ~ for 1 ~. k atth -tar
thorough3y. allow to dq, and ~e for b2fste~ d color c2nage.
Nonconformance to 3.6.11 SIU1l coostltute faitie of ti wt.

4.3.20 Polish resistance.

4.3.20.1 Test apparatus. Tha apparatrn ~1 dm13 awufst of m da-
trically operated ●trdght 3itie, ru~tfmg ~fli~ ad abruim

machine wfth m @brasion boat ●tt~t. Tb Ara Mmt W be
approxh.ately 3-1/2 by 2-1/8 lucks at b bmmc d ~ ~ 4-3/2 ~
includinE ●dded weights. The &ruim bat 81t93129v8 ● spfdk kcatd ●t
-ch ad to retain the roll or poltih~ c2Dth d ● wtfcd @m bp Web
it is ●ttached to the drivtng card. A rdl of S.0 _ ~ ebth,
1-3/4 inches wide, coaformiap,co CtX-C43a* tppe I.a2cB12h~ to
the apindleB for this test. Ihelea@lOf themr0A8ti b ~dY
13 inches. The speed shall be qp~tely 37 cpr.2m (74 ctrokm
minute.

~/ An apparatus .f thi. type ts ~eA by . 1/3 ~ qtitoa-pmf
tmtor, and !s manufactured by the brdmer 2Aoratorp. k..
Bethesda, ICI 20014.

18
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4.3.2042 Pollshlng medium. The poli.hing BMSium shall consl.t of the
llowf~ by ~ight:

50 parts Synthetic yellow iron oxide (AS2T4Wthod D 768, or
NSB Standard No. 316).
100 parts SAE-10 En8iIIeoil confotminS to N2L-L-2104.

4.3.20C3 Test procedure.

L.3.20.3.1 Teat procgdure (al. Draw down ● 2-inch-wide fih of aanel
with a 0.002C+inch (0.004C+inch gap clasrance) doctor blade 00 # 6 bp 17
inch g2ass ~el prepared atd cluned in accord-c with Nathod 2021 ‘of
FEO. TEST ~00 STD. No. 141. Air dry tbe specimam for 72 bourm and then

aPPIY a 0.0020-inch film of the Polishfmg dim ov.r the -I -cm Of
the test specfme”.

4,3.20.3.2 Test procedure (b~. Condition the fhaael cloth bp drawing
down a Z-inch-vide film of the polish~ -i= with a 0.0020-inch
(O.0040-inch SAP clearance) doctor bhde m s 6 e 17 inth ~lus pm-l.
Clamp the N2aas pmel m the abrulon ●mratus w tfu film is cemtaruf
with the polishing stroke, and run the apparatua for 10 cycles (20 strokes).
Use a new flannel c20th for -ch test.

4.3.20.3.3 Tm.t Drocduse (c). ~e tfm &l*m* pmml U9,d to condition
the flannel cloth -d replace vlth the WC* tat panel fra 4.3.20.3.1.
Run the spp.aratusfor 32 cycles (60 ●crokew). Ree Ch. -1, rf.nsawfth
emamel thizmer conforMng to TT-T-291, d -h with ● seft sponse or cloth
using yellow laundry uup ~d -ter. WY tborou@y and detamsna tha -
of the area in the canter of the panel by SktLmd 6103 of ~. TS3T ~
STD. No. 141. Noncunfomce to 3.6.12 shall constitute failure of cM-
test.

4’.3.21 Accelerated weatheri~. Prep.arc● O.0020-inch drp fih of the

enamel as opecified fm 4.3.14 and ●ir dry for 72 hours. Dat*smlne the
color and infrared reflectance u in 4.3.2 atd -ure tha 60 d 85 dure
gloss. Expose the paml for 300 hours to attclaratad stfuriaf in accor-
dance with ASTM Nethod C 26, Type M. MOuuTe tfn 60 auf 8s en @w*
and determine the color and fnfrarad raflectamca of th 8SWOA fib.
Ex.sminethe panel for cfu lklng by rubbl~ vltb ● P1OCC of Vdmt or CbMSe-
cloth. Nonconformance to 3.6.13 cbdl ~titute failureof thti twt.

.
4.3.22 Weather resistance. Spray two 4 bp 12 inch p?fmod a2~

patleh with the tnnmel to be tested CO ● mlfo~ &y fL29 tiikb= k~
0.0018 and 0.0022 fnch. Alr drp for % burs snd place 00 mstdmr apo.ure
for 18 -the at an u@e of 45 degrees South so the wiclnity Of -b2msCrn.
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[xc, At the end of this txposure period, examine for compliance with 3.6.lb.
som.o”f.-m. e to 3.6.14 shall constitute f●ilure of thim Cc-t.

L.G [nspecticmof Packaainx.

L.b.1 Preproductionpackexamination.The preproductlonpackshall
be examined for the.characteristics as listed in PPP-P-1892 for pmsible
defects. Presence of one or vre dafectt #hall be cauae for rejection.

L.4.2 Quality conformance inspection of pack.

6.4.2.1 Unit of product. For the purpo9e of impectlon, ● com@latad

pack prepared for shipment shall be corwiderad ● unit of product.

6 .4.2.2 E~ination. Each completed pack ●hall be uainad for tha
characteristicslisted in PPP-P-1892 for possible defects. Pre8emce
o? one or more defects shall 6s cmJBe for rajactlon.

5. PACKAGING

5.1 Packa8ing, packing, and marking. The —1 shall be parkaaed,
packed, and marked in ●ccordmce with PPF-P-1S92. The lcrel of packuin.s
shall be A or C (Cormerclal) and the lcvel of pCkffiS till h A.. B.
or C as specified (mee 6.2). C~rcial packiJu *11 fnwre protection
fr.. damaged.rit% shipment =d Iundlins and assure carrier UC8PCMIC*
and safe delivery to the destination at tha -St rat18sB Of the
carrier in accordance wfth the Unlfor8 ?relght Cla#slflcatiOm or
National Motor Freight Classification rules, IStemsrkins ●full Cafl@cC
as a minfmum, the item t!nc, Rational Stock Il!mk.er,quntltp, coatraet
number and appropriate mddress mrkin8s. 2’hcmnrkAas sbsll k applied
with a waterproof material, be lesible ad #hall prmfde ● dafimfta
contrast. The autmrl still be furnlmhad la 1 quart or 1 mllom mdtlple
f?lction top container, in S gallon lus rover ●teel psils; or h 55
gallon steel drums an rpecified (see 6.2).

5.2 Special markings. hch container ●M1l kc lesibly urkad with
the follovtnginstructions:

Thinnin~ Directions. For application the mmfacturcr chmll Aaclude
on the label thinning reco=oendationa mid solvent blend.

CAUTION: Flmrmahle liquid. No

contact and inhalation of vapors.

smokfns. OUritts~plicstlon ●woid &An

20
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6. NOTF.S

6.1 Intended ue. ‘fh18 cOhtirig in a flash drying ●lkyd =-cl intended
tb be used an a camouflage ~OaCing for “c ~er “W or ~reviouSIy painted

Surfacetl. Unles8 otherwise specified, t~ ~~c.~-~ ●nd p.inting of bare
metal shall be in accordance ~th KfL.T-704. me -WI *S s lustctlass
COatinSvbichmay be wed ●s the fi”i,h ~~at far.~,~~ ~lqla~ TI-E-485
a~s”a primer. It way be uaad over cpo~ primer MIL-P.2J377, c~nly used
on Army-Navy, Air Force militar> qui~t. This enamel MY ba umed in place
of TT-E-522 cammflagc by r~ucing IO-15 p.etc~t~th CtllOSOIV@

acetate or butylalcoholfor~rov.d brushing properties. ?OT ●dequate
camouflage properties, it IS nece...ry cc ●pply the -l to ● dry film
thickness of 0.0018 to 0.0022 inch.

6.: Ordering data. Procur~ent docmts should .pecify ~he following:

(a) Title,number, and date of this ●pacification.
(b) Level of packaging and packing required (src 5.1),
(c) Size of container required (see 5.1).

6.3 Basis of purchaae. The ctmmel covered by thin specification should
be purchase< by walume, the tmit being 1 u.S. gall.n of 231 cubic inches
at 68” F.

6.4 Qualification. With respect to product requiring q-lification,
awards VIII be rnde only for such producti u hwe, prior to the t- set
for opening of bide, been tented and ●pprow.d for inclusion in ths appli-
cable Qualified Products List whether or MC WJth pmducta fuvc ●cttily
been so listed by that date. The attention of the Contractors is called
to this requirmcn t, and manufacturers are ur~ed to ●rrMse to ham the
product that they propose to offer to the Paderd Cwemt, t~td for
qualification,in order that they MY b ●ligible to be -r&d ~trscts
of ordere for the products tovered by tlti#specification. The accivity
responsible for the Qualified Products List La tbe OrStic 4 Mca2
Coatfigs Research Croup, BQterials IectialosY Laboratory, ftUMf-W, OSA
MobilityEquipnentResesrchand Develo~t ~, FortSelvoir, VA
22060. Colorchips and infommticm p.crtafairigto qualification of products
may be obtained from that ●ctivity.

6.5 Color difference ●quatlort. The correct color difference ~uatitm

is entitled “Hunter’s Revised National BtIruu of Standard* (USS) Color
Difference Equation. ” One r.ef ●rence source 1s %c.lcr in Sttain8*s, Sc198ce,

and Industry,” Second Edition, wiley, NY, 1963, Pase 294 (SqMtiaa2.29).

21
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6.6 sam$le pipent fomuh. The al prorurgd WCr thfi spocificatiun
la contemplated to be -arable in parte~e for C& color - Dputral
requirements to the follwicw auwstd p-t qsitim. -al, the
Coverwirnt MOWS no ramxrusibility for thr acccpt8mrc of a prduct to br
manufactured under ●n Idmtical fo~lstiom.

FOra*t Cr.m ?~tatirm

Acid Innoluable Green PWent 35.1 lbs.
c.P. Medium Chromt Yellow 12.s Zba.
Carbazole Dior4zine Violet 1.1 M@.
w lybdat● Orarige 1.9 2b9.
Organo MOncmorillonitc 1.1 Zba.
)licroTalc 19.3 lb.
Diatom.sceou6 Silica 29.0 lb.

Review activities: ?-jut W1H23
Army - AV, EL, HO, HI, !fR

User activicy:

Am - AT

22
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0 YIEIRIGHTNESS1 .058-.075
.

4s

PI(NRE 1.

CHROtlflTICITY IJ]RGRRM FOR C~HoljFL~GE pBINl

COLOR- FOREST GREEN

NOTE-COLOR ELLIPSE IS 2. NBS
UNITS FROtl CENTER vRLUES.

-
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