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MILITARY SPECIFICATION

ENAMEL, ALKYD, CA?SXJFLAGE, FLASH DRY

This specification is ●pproved for uae by the ?lobillty Equipment
Research and Development ~d, Deparrnnt of the Amy, ad tm
available for use by ●ll Departments and A$encie8 of the Department
of Defense,

1. SCOPE

1.1 Scope. Thjs epeclflcatlon covers a flash d~ cmmoufhge alkyd ermmtl
used as a finishing coat on military equi~nt ●nd la suitable for use under
alr pollution regulations.

-1

6. APPLICABLE WCUHENTS

2.1 Issues of documents. The follouing docwnts of the iscue in effect
en date of invitation for bids or request for proposel fom ● part of this
specification to the extent specified herein:

SPECIFICATIONS

YEDERA,L

QQ-A-250/5

‘IT-P-1757

Altim Alloy Aklad 2024, Plate
md S&et.
Primer Coating, Zinc Chrmte, *
MOlsture-sau:tiv’ity.

?Sc 8010

[Benefictil comments (recommendations. dlitbfiso Watimu) ad my portkt

I
data which may be of uee In ~rOti~ this &c-t ●bul.d k a4drusd to:
US Amy Mobility Equipment Ruearch - kvdo~t ~, AY’l!Exmmx-i%, \
Fort Belvoir, VA 22060 by US* the ~f-aaidmosad $~lsatimi ~t
Improvement Proposal (DD Form 1426) •pDu~ ●t tb d of thl.a ~nt or I
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rr-s-735

‘IT-T-291

CCC-C-458
PPP-P-1892

- Standard Teat Fluids, Hydrocarbon.

- Thlnnar-Paint, Volatile Spirits
Petrola- Spirits.

- Cloth, ?WJM1, Cotton.
- Paint, Varntah, Lacquer, and Related

Uaterials, Pachgin,g, Packing, and
?Larkl* of.

MILITARY

MII-T-704
~L-L-2104

MIL-C-5541

HIL-c-81706

- Traatmark and Painting of Materiel.
- Lubricating Oil, Internal

C-ustion Et@ne, Tacticml Senice.
- Chamlcal Comvemion Coat~m on
Altinm - Al-- Alloym.

- Chuical Chxveraioa Materials for
Coating Almi.mm Uui Al-- Alloys.

STANDARDS

FEDERAL

FED. ‘RX? ?ETMOD - Paint, V~mioh, Lacquer and
STD. No. 141 Related ?htariala; Methods of

I!mpecticm, Snpmlg ●nd Tutirag.

(Copies of specifications and ●tandards required by contractors in

connection v.lth specific procur~t fsctiona should be obtained from
the procuri~ activity or aa directed by the contractlxx# officer.)

2.2 Other publications. The follwlng docwnts form ● part of this

specification to the extent specified herds. Unless Otk*S@ Ia4ieateci,

the l-awe in effect on dat of imitation for bids or rmqwt for proposal
shall apply.

AMERICAN SOCIE’IT K)R TESTINC AND MATZIUALS (ASTM)

D 562 - Consistency of Palnt8 U81ng ti Storur VLmos*tcr.

D 768 - Yellow Iron Odde Eydratod, SpocificatLon for.
D 1014 - Conducti~ Exterior Exposure Tut- of ?data m %tad.
D 1210 - Fineness of Dispersion of ?~t-V8blcle 8y8t-.
D 1296 - O&r of Volatile Selvento aid MlueBts.
D 1308 - Effect of Howe Hold ~cals 00 Cl-r and

Pi~ented Organic Plnlohes.

2
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- Water in Volstile Solventg (Pticher 84m~Zit

Titration Hethod).
- Qualitative Tests for EOOitl in Varmisbu.
- Volatile Cmtmt of Paints.

Detemlnatlon of the ?l$mnt ~temt of $olwnt-~
Paints by High-Speed Catrifu@n$.
Operating Light-And-Uatm-~ra Apparatus (X~

Arc Type) For Zqmsure of ~tdlk ~tutis.

(Application for copies should be addruood * tk-ia bclety
for Testing and Uateriale, 1916 tice Stro8t, tbl~dpbh, ●A 19103. )

SOWHERN CALIFORNIA AIR POLLUTION ~ D1~CT

Rule 102 - Photochemlcdly Rosctive &lveots

(Application for copies should k addroued m * bacbem Uo&
tir Pollution Control District, 434 South Saa ?dro Straet, Xas -elms,

CA 90013.)

(Technical society and technical ~stiiatim mf-fiat- d
standards are generally ma%lable for rafuence ftm MM’Ulu. Tbq
are also dlacributed mng technical ~ - -4 Ptird uocies. )

UNIFORPICLASSIFICATION -=E, -

Unifom Freight Clasaificatiuu

(Application for copies slmuld be ddre-d to tiw Ilmifmm ~ifiutio~
C-ttee, Am: Tariff PdJlishiq Officer, - n@, 222 *tb
Riverm%de Plaza, ChlC~gO, = 60606.)

NATIONAL IUTOR P’MIG~ ~IC ==~~, =., =

National Motor Freight Cl~sificatiOa

(Ap~]i:ation for copies should be ●ddraod to tbe -i- ~
k~snria::ons, Inc., ATTN: Trsfflc D~ar~t, 1616 ? $tmet =,
Wa~l infzton, DC 20036. )

3. I(EQC I~T S

3.1 Qualification. The ennel ~ - tkss -lU* Okll

be ● product uhich ti qualified for l.bt~ @m tk ~lldle -id
products list at the time set for ~ of b- (- 4.2 ~ ~*~)* 4

3
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e

changr in the fomulatioo of ● qualified product till acccssitate its re-
qualification. T%C mterial ●ppliod under contract shall ba ibatical,
vichin manufacturing tolerances, to the product raceivi.tlg qualification.

3.2 Materials. The matcrialc ~ed in tha ~1 still ba aa spocifiod
herein. Mterial mt specified shall ba sehctd by the contractor ad
●hall be subject to ●ll provisioua of this spociflcatiom.

3.3 Color and spectral refloctmaca. me color shall bc ?orwt Cr~~ ●d

shall @part to the substrate the rtquirod spectral rcflac~co proportlas
in the tisible (38&700 mnom8tors) and -r Wmrod (7MWW m88ioDotar8)
spectra. The color of this cyatm skll fall dthlm 2 UatiOaal M?*u of
Standards (NBS) (tee 6.5) -it. &’der ●tamiard fil~t C of thoce opoci-
fied lo Figure 1 and reflectance valuaa ctill confor8 to tb foll~
limits and Table II and Fi$ure 2:

VISUAL (Y) =(XATICITY ~ (Q ALMuAXt RATIC (2L
x Y IUD* mx. Xln.

0.05*0.075 0.333 0.357 - 60.L4 5.2

(1) See Table I for wavelength dcfinltlon.
(2) The ratio ie calculated by divid~ the value of the Aafrarad by the

value of the red ~ectral ranqt.

TABLE I. Selected ordiuacw for d8t8rUhiaC %nfrarod ●nd
red reflectance value. from owctrmhotmetric cm-

ordisate~

Magenta
Red Region
mxxmeters

620.0
626.0
638.0
645.0
6A9.O
652.0
653.0
655.0
658.o
663.0

714.0
725.0
730.0
737.0
762.0
747.0
751.0
756.0
760.0
764.0

Xnfrmd Ea@on
Baatmterc

769.0
773.0
777.0
783.0
787.0
793.0
797.0
002.0
007.0
811.0

816.0
821.0
826.0
831*O
8%.0
842.0
M8.O
855.0
062.0
873.0

—
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TABLE 11, Spactral Y*fl*ctanc@ lmts

UavelenJth 2 Reflectance V6W*1@suth z Rafktaace
Nancmetcrs Max . ?uri● M&

60c
610
62o
630
640
650
660
670
680
690
700
710
720
730
71bil
750

10,2
9.8
9.8
9.8
9.5
9.5
9.5

10.0
13.0
21.5
28.0
35.8
41.0
48.5
51.8
56.0

4.0
5.8
8.5

11.0
15.0
19.0
27.0
30.0
36.3

760 -
770
780
790

810
820
830
840
850
860
670
860
890
900

59,s
61.S

40.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0

3.4 compo.ition.

3.4.1 Pi&me nt . The MdiM pi~tS mbll be acid lasol~bla s*- P*
meut predo=lnantly q-cd of cobalt, ztic, md ch~- uxiAes ~tb other
oxides permitted, chrome yellow, li~t ●table wlyb&t8 or-a, ~le
diox8zine violet, ycllm mm axide, -d rod lroo -de. -1 ~ts of
other tinti~ pi~nts my be -cd dwo MC-V to ntch the ~tr~
characteristics, providd that th~e additiml p~ts Mve ~ color
@t8bility. The extended p~enta Aall be siMeomu mttcr 4 til oot
●xceed ?he -unts specified in Toble IV.

3.6.2 Vehicle.

3.4.2.1 Vehicle solution. The vdicle 9olatiom *11 be 8 *1
mdified alk.~d resin confoming to the physic~ ~ ti~ ~ta
specified in ?ablc 111, together vlth the =~~ -ttiume of ouitAh
thinners and driers. Swll aunts of a)tti~ *rots, wtt~ qts,
●ntidrier ●dsorption agentm mcf .tablliser. my be d~ ●t the titotlm
of the manfaccurer.
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?htbalic aahydride, P-c-t ~
gei*t of remin solldm .........

USpO~fitile utter, ~rcat h
might of realm mllds . . . . . . . . .

Fatty ui~~v P-c-t by Udght of

y=~ ~lids ........● ● ● C* ● **● ● *

Sapcmifimtion -r, ruia
,olida . ...*.=*.* ● ******9** .* *.*

Iodlme ~er of fatty ~liti ....
Refractive W- of fatty 8ctb ●t

25°C. ●.....****●*O***...*b.....
&h, ~cent by ~~t of main

mllb . *...**.”” . ..*.*..** ● ***.

RotmOtitfJe cxmtmt, pert-t by
lf=mt ......0.”....*..*.**● **.*

V$scoslty, m recetvd, ●t 2S”C.——
(Gucin=bldt) . . . . ...*** ● ***~”

Vticositys reduced co 37.5 percent

mlt& in xytie, ●t 25-C.
(~rti---ldt ) ●.*.*******● =***

specific gr=tity of mlutim, as
r-lvd, B“125-C. . . . . . . . . . . . .

39

-

36

375
120

1.466

49

-

5.0

41

0.5

51

Y-

B

0.968
%

?

Owl
10

kid ar of ~lutiOU ..........
a

Mrsctive index of *lutlm, St 1.50 1.51

25’C. ..........●*******9*● ****-

Color of ~lutim ................
Mot &~r t- -lot S-* . .
h. 13
19s3)

Appemrmce of mlutim ...........
char,

matibfii~ with dnaral
+rits, m percent reduction

~th fi-T-291, ?We xx,
tmmer

. ..-....0 ● ** M eloudi~ or pruip%mt%m
. . . . . . . . . --* ?OSltive

p-l tent ...........””.”””..”’. D@ativc
Msln test . . . . . . . . . . . . . . . . =*.***.

6
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3.4.2.2 Volatile Vghiclc. Tk volatila portion of the aamel still
conform to the folltig roquirmt@ ~ VQl~ ~ UMlyS& Se ●ccordance
with 4.4, TIM volatile prtion shall ~tain w -sol, ~ttmnol, chlori-
ruted oolvento or any other mlvast of s Ughly tuxAc mturc.

(a) Aronatic ooqound. dth ●@t or -a arbon ●tcmg
mcept cthylbenzoeo: 82 ~.

(b) Ethylbamme -d toluosa: 20X ~. ‘
(C) sOlveat8 with = olofinic o? cycklaf-ic t~e

of Umaturatlon: Reatlve Toot.
(d) Ketones: ~~ative T-c.
(e) ?otal of ● 6 b: 20% ~.

3.5 uantitatfve r~quir~ts. Th8 ~1 -11 confom to the r~Uir~
ments in Table TV when t-ted as in 4.3.

7
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TABLE IV.

a

Chmactarlmticm

Total solids, perctnt by wl$ht of ~1 ..........
Pigment, percent by ueight of --1

● *. . .* ..* . . ● , , ,
Extender, pigment, parcent by tm~ht of total

pl.~ent . . . . . , . , .**. , ● * ● ● . . . .** . . , . . . ● ● . . . . , . . ● * , ,
Vehicle solids, percent by -i$ht of ~1 ........
Phthalic anhydride, percaat by u81@tt of

nonvolatile v~hicle ● . . 9 .9 . s . b. 9. . . ● ** 9 ● .ae.* ● ● ● . .

D~lng Oil ●cidm, percent by weight of
nonvotitlle mhlcle .....**● 8*● ● ● *● ● ● m.● ● .b● ● *9● ● e

Umponifl&ble utter, Percmt ~ mi@t nf
DODVOhtile vehicle . . ● ● . . . . ● . . ● . ..* . . . ● .*** ● *. ● ● ●

Rosin, on lsolatti vehicle . . *...*..*. . . . . . . . . . . . ● *.
Phenol, m Ioolated vehicle . . . . . . . . . . . . . . . . . . . . . . . .
Pigment, aJtimuy sulfide..........● ....*.***● *****
water, percent by wfiht of ~1 . . .**.*.... ● . . . . .
Ckarse particles md skins, ~rcent by w@ht of

pigment . *,....**. . ...*....* . ..***..*. . .*....*** .,
Hiding per (contrast ratio ) . . . . . . . . . . . . . . . . . . . . . .
60 degree 8pecular gloam . . . . . . . . . . . . . . . . . . . . . . . . . . .
85 dagree ~ecular doss . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fimmus of grimd

He~n . . . ...*.* . ..*..*.. .* ..,*... . . . ...*.. . . . ...0
KT?i, Klcroma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Consistency; Pach8e, Krebo stormer,
uhearlng rate - ~ R.P.?!.
Grm ....................****..*● 6****0*0...*****
?xebs tits .. 0...00. .,0. Os .00 ● *O*.**** ● *****.** .,

Dvlng tk :
Set to touch, timutes . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DV through, hours . . . . ...0. ● *...***. ● *..*..** ● . . .

Pull hardnems, hours . *...*...* . . . . . . . . . . .* .*.****
Mug :

DV through, 250” P or quivalmt lnat
tr-taent, minutes . . . . . . . . . . . . . . . ...*. . ..*.**..* .

-62 -
42 46

19 2
-

36—

% 41

- 5.0
&ogBtive
POalttve
B-t iv.

- 1.0

0.5
0.98 -

1.0
3.0

4—
50

125 1?s
70 00

4 15
- 8
- %

- 45

8

Downloaded from http://www.everyspec.com



MXL-E-52929(KE)

3.6 Ualitutlve requirmnto.

3.6.1 Condition in ceqta~mer.
●nsmel ●M1l be fr@e froo lqc,
shall show no more oettllng than

?ruhly opord, full containrra of tk
SW, grit d course P4rticlti ad
c- bo aepatood by 3 wtu of ●gltatim

on ● Red Devil or oqufivaleot type paint dukor, or ~ ~agad #ti.rr~, to ●

smooth Fxmo@eneous conc?ltlon, hon tooted ae ●pec%fiod in 4,3.9.

3.6.2 StorUe ●tabllity.

3.6. 2.1 Partially filled cmta~ r. A thrquartor filled, cloeed
one-half quart ultiplc friction top can of ~, bftac 48 buts storage
at room temperature, till chow m ~ag. A throo=qtmtcr filled, ebood
one-half quart wltiple f?iction tOp cao of ~1, alter 7 -s otot4e ●t
lLO” F, A811 ●h m livariag, cardl~, brd ~, or ~ oodiumt,
and still mix to ● ~th ~$~~ st~ta; ~ W f~tbm till bo
continuous md easily rrnvod. TUto O&ll be porfotmed m OpOcifiod in
4.3.10.1.

3.6.2.2 Full cent~i.ner. W Wtod 88 opoeffiod in 4.3.10.2, ● full,
closed mltiple friction top w of tb ~1, ●fter 1 year 8tora88 ●t

room t~erature, ohall ohow w ~, Ilvarimg, ewrU*, h8rd+q ~
or tough ~ eedlment; the ammolDhaIl~wa~tb~~
state, and SMI1 Iuve s mxi&m tiocoefity of W Lrobo tite. ~ d
b~ki(tg ttia ~11 *VC WCr8-8d -t mm h 20 -uC me? M V82W
specified in Table Iv.

3.6.3 Dilution stabilit~. The ~1 oMU ~ w ~e of precipi-
tation, curdli~ or eoparation - -l rosin stable - -form titer
reduction with = ~wl port by Volw of ~r -o- to Table W.
by pigment settling after dilutioo till bo oaoily rdioporeod. tats ~11
be perfomd as specifhd in 4.3.11.

3.6.4 BruehL~ propcrtiec. Tba amal *11 b-h -M.ofutorfly ad
shall dry to ● moth, aaifom fi~, free from sods, m, n.$s, or etreab
when wsted as cpecifiod in 4.3.12. The dried fib my oha ● ol~ht trace
of brush marks.

3.6.5 Spraying propertiee. no ~1 *M 0pT8y ntiofutotily b au
respects, and shall show rm ~, -q, •c?~. ~ ~
orange peel . The air dried film obll ~ m ~, -t-. fln~,
fogging, Ilmttliclg,*21*, or other fum &duto G tatod m ~ifiod in
4.3.13.
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3. Fl.tl ?lexlbflity. A film of the ett-1 ●hall wfthstsnd bending without
cracklnk or flaking when tested in ●ccordance ulth 4.3.14.

3.6.7 Knife teot. - tcstod & ●pocifiod in 4.3.15, ● film of the
●namel c!M1l ●dhere tightly to -d still wt flab or crack from ntal. The
film still ribbon or curl froo the atal on cuttln$ ●nd the cut shell ●hou
beveled edges.

3.6.8 Recoatability Uhen tested u specifkd in 4.3.16, rocoating of ●

dried film shall prod~ce no llftlng, softm~, o? other fib ltregularity.

3.6.9 Uater remlataace. A film of the emael t~otod m ●pecifid in
4.3.17 shall a- no uriakliag or blistering dwn ~eed ~diately ●fter
rmval frm dlatllled inter. Uka ~od 2 hour. ●ft8r rmal, ttmre
Btill be m exceeslve wftealw, *ten*p or du.llhg. Mtar 24 hour. ●ir
d~ing, the prticm of the panel tAt4ch -S -rood ●h-n bo dmct i.odls-
tingulnhable tith regard to krkess, edhe8Soa, end ~ral appoBrance frcm
a panel prepared sc the same time but -t -rsed, utd shell h8ve 00 Wre
than ● 0.5 gloss tmit incrase over the orighl 60 8ad 85 4egroo s~ctral
gloss.

3.6.10 Bydrocsrbom resistance. A filn of the emnel tcotod a9 spocifiec!

ID 4.3.18 shall Ac= w blistering or minklias utmo ~ tiiatcly
after r~val from the hydrocarbon t-t fluid. Uh88 ~od 2 bum ●fter
reval, there -11 be m ucesslve ooft~, whit~, or dulling. After
24 hours d~lng, the portion of the -l uhich uoa -rsod obdl be almat
tidlsthgulsMble @th re$ard to hubsn, dboion A ~ol ~ronce
from ● panel prepared ●t the omme t- hut mt ~?mod, ~ SW h~~ mo
mre than ● 0.5 @oBs -It lncreme over the or~ti 60 ~ 85 ~ree
Bpecular gloam.

3.6.11 Acid resistance. A fih of esMel tutod as 8peclfiuf b 4.3.19
shall have no blistering and dwu w chamge frcm the or~ti colot.

3.6.12 ?oltih resistance. A fti of esmmel tested - specified in 4.3.20
shall have ● mximm 85 degree opeeukr @oss of 10.

3.6.13 Accelerated w-therim&. S~leB of th~ ~1 tuted u Opocified
in 4.3.21 for 300 )ICW6 shall alwu m crac~, chel~, 10QO of dbuiotA,

or increase in the 60 md 8S degree ~loss, md tho color c-a Adl bO

l-s than 2.5 NBS [lntts. In ●ddition, tht color after occo&r8td -~~
shall rmin dthin 2.5 NM Units of the valtuo epedfiod h 3.3. Tbo iatm-

red reflectance and all-able ratio shall r-u within tbse l-t. .r*i-
nally specified.

10
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3.6.14 Weather reslstar.c. A film of ~1 taated u in 6.;.; shall
shf)knc checking, crscking, or appreci.sble ftlm detarloratloa. There chall
he nc mre ttmn light chalking (No, 6 Mthod 6411 of ?m, mm ~ STD.
tic . 141). The film shall show w UC@~@iV@ c~8@ ~ v~u@ or chr~ 8od cm

change in hue. After re=val of =n: cMl~ uhich MS OCCurrod, tti origi-
nal color shall L< substantially rcstord and the -M ar.a olMll slwu w
amre than slight fadins or tirkening.

L. QUALII?’ASSURANCE PROVISIONS
●

4.1 Rmponsibility for inspection. Vnleao otho*s* &eifhd in the
contract, the contractor is respoaaible for the parfo~e of ●ll hopoction
requirmente as qecifleti herein. ExeOpt as Otholwlst ~iflod fn tha C*

tract, the contractor may Me Ma wn or ary Oth? facflitim mitible for
the performance of the Inspection roquir-ts specified her-, dooa
disapproved by the Government. The ~a~t ruarvea the ~ht to prfum
any of the inspections set forth in the ~ecificatiom dwre msch ~cticma
are deemed necessary to assure that Wppllca arid Oamlces ccmform to pre-
scribed requirements.

4.1.1 Saq)ling ●nd inspection. SWIM UM! &88pection skll be prfomu!
iri accordance tith Section 1000 of FED. M PQTWD STD. Bo. 141.

~.2 Claneification of taste. Tuting tier this speclfkatlon BM1l be
for the follwing:

(a) Qualification (see 3.1 md 6.4).
(b) Acceptance of Indlvidtml lots.
(c) Acceptance fOr me u co8ponent - ~ item.
(d) Validation of spectral rafloctance Cbractmtitks.

4.2.1 @alification test.. Qualification t=stl.n$ still ~ist of teats
for all requirements ~ecified In Section 3 (see 6.4).

●

4.2.2 Acceptance tests. Acceptance tmt~ of Idltidud lot. obll eo-
sist of tests for all requir~tc specified in Section 3 with th ucqtion
of storage stability (see 3.6.2.2) and uaathsr rui.caace (- 3.6,14).

4.2.3 Confommnce tests. Uhan ●pprosod by the co~~t actltity,
●cceptance of lots for une aa ● component m & d Itm Ml k W m
confomancc to specified requir~ts for the foll~ Amract-ties:

Phthalic bhydride ?Idbusty
D~ing Oil Acids Xdfe Tet
Color - Spectral Reflectance Ureter BoolsCa

11
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Pinenes6 ‘ Grind Hydrocarbon Fluid Registsnce

60 Degre, 1w66 Acid Resistance
85 Degree Gloss

4.2.4 validation. The contracting officer 8M11 require tb8t ●t laact
a quart ~le from ●ach production lot be fornrdwl to t!w Organic ●nd
Chemical Coatings Research Croup, ?htetial Toc!mology Lab, AlTM: mmc-vo ,
LKM HERMXXM, Fort Belvoir, VA 22060 for validation of spectral teflectm:t
characterlstice.

4.3 Test methods.

4.3.1 Test conditions. The routine md referee tc8tin8 comditiow shall

be in ac ordance tith Section 7 of FED. =ST ~ STD. Mo. 141 Ucept as
othewise apeclfied herein. ?SilU?C of -y t88t result to fall =ithln the
rangee specified in 3.2, 3.3, 3.4, 3.5, or 3.6, as applicsblc, shall consti-
tute failure of the applicable test.

4.3.1.1 Test pane1s. Exepc M othetice spelfiod, ●ll PIa for test
purposes shall be el~nm clad al-- alloy -fotiw to w-250/5 ●nd
given a chaIcAl film tresment tith mtertila catfo~ to ?om I or II,
Hethod C (X-rslon), Ch.SS u of m~417~ to ~~a ~t~ ~t@8
the requir~ts of _<-5541. men primal pealo ●re qledflod, applica-
tion of the ~1 till be over control fo-a slat ~te primer em
feting to =-P-1757 with ● dry film thicknus batwoem 0.3 ad 0.5 til ad
air dried 18 hours. bfhem tin plated panels -c qecifhd, tky shall be
prepared in accordance with Method 2012 of FU1. - ~ STO. So. 141.-
uaiag the

4.3.1.2
ducted in
specified
necessary
flcacion.

aliphatic mphtha-ethylene glycol amo.th~l ●ther d%ture.

Test procedures. fie follouing tasts (ooe Table V) shall b coo-
●ccordance ulth ?’ED. TCST _D STD. M. 1410 or AS’lM, md u
herein. the tight is resemed to mh - ufditiood tuto de-
to dete-lne tit the -u1 =eta the r~uir~ts of this mpeci-
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TAME V. lD&X

Teat ktbod

APPlicstlon
Method in ?ara. of this ?-s. of this
FED. TEST Applicable Spoctfication Spocifiutioo
HET~D STD. m ?-t gtvhg furthr

Item
giving

No. 141 ?lcthod mfmmcu rmair mta

Color and spectral
reflectance

Total solids
Pigment content
Vehicle Solidu
Pigment analysis
Phtbllc anhydride
D~ing oil acid~
Unsaponifiable
Aromatic cmpounds
Olefinic and cyclo-

Oltflnic

Ketones
Benzol
Methanol

Chlorinated solvents
Rosin

Phenol

Antimony sulfide
Water
Coarse Particlea

and ●klna
Hiding power

(contra8t ratio)
60° specular @oss
85’ specular gloss
Fineness of grind
Consistency
Drying time
Condition in

container
Storage mtabilit?
Partially full

container

4251, 6241
4041
4022
4052

7014
7014
7014
7355, 7356

7355, 7356
7355, 7356
5091
5133
5132
5031

5141

4082

6092

4122
6101
6103
4411
4281
4061 .

3011

3021

D 2369
D 2698
D 2698

.

D 1542 sec.

D 1210
D 562

4.3.2

4.3.3

.

.

4.3.4
-

4.3.5
4.3.6
4.3.7

4.3.8

4.3.9
4.3.10

4.3.10.1

3.3, TABLE x
TA$Lx m
TAm21v
TABL2 Iv
3.4.1, mmz n
TABLt IV
TARErv
TAREIV
3.4.2.2

3.4.2.2
3.4.2.2
3.4.2.2
3.4.2.2
3.4.2.2
TABLtm

t- rv
TAEErv
TAmzm

TARE n

-xv
tAufIv
-Iv
unr
tA&tIv
masrv

3.6.1
3.4.2

3.4.2.1
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M3L-F-52q29 (W)

Application
Method In tara. of this Par&. Of this
~D. TEST Applicable apoclfseatim 8p0cifScatSon
WIT@D STD. MT’?!?aot $tvlng further $iwia$

lteQ No. 141 Method rafcrexae ro@lfi?Oal ts

Full container
Dilution stability
Bmshing propertie6
Spraying properties
Flexibility
Knife test
Recoatability
Mater resistance

HYdr0c8rb0n

3022
4203
4321, 2141
4331, 2131
6221
630fi

6011

6011

4.3.10.2
4.3.11
4.3.12
4.3.13
4.3.14
4.3.15
4.3.16

D 1308 4.3.17
sec. 5.4
D 1308 4.3.16

3.6.42.2
3.6.3
3.6.4
3.6.5
3.6.6
3.6.7
3.6.8
3.6*9

3.6.10
resistance Sec. 5.4

Acid resistance 4.3.19 3.6.11
Polish resistance 4.3.20 3.6.12
Accelerated 6122 4.3.21 3.6.13

weathering
Weather resistance 6160 D 1014 4.3.22 3.6.14

4.3.2 Color ●nd spectral reflectance. Drou &sun the aamel m ● black

and white Mrest cmrd using ● 0.WD_i8ch (0.008&tieh Pp CIUr_@) fib
applicator . DV for 48 hours at a t~rature of 23* + 1.1’ c (73.4 ~ 2“ ?),
a relative Wdity of 50 ~ ~ Prc=to d mdu duet-?roe comdith.
Detet=ine the color frm the opectrd refl=t-e ~- of s- qlu W-
the Dlmo Eardy recording spectropbotmtar -t~ in aceorda=a with FU1.
mT ~D Sl”D. No. 141, Method 4251. ~tc~ fifr~r~ ~tl&~c~o~
●ccordmce with tfethod 6241 of FED. _ WTEYD STD. 80. 141.
c~ltince vith 3.3 Tables I and 11, ad ?iguro k. 2. A ~cim of wre
than 2 NBS mits in color space or nomcqllmce tith tbe opoctrd dts or
●llouoble ratio shall constitute failure of t=~ t-t. ?buUrmu all bo
-de over the black pcr:ion of the ?forest ural.

4,3.3 Pi~ent ●nalynls. Extrsct the pl~t ●s in Nethod U21 of ~.
TEST -D ~. No. lL1 wing ExtractIon ~tur~ C. Mab appwprmto
qualitative ad quantitative tests on the =tractod p-t to dotati~ if

14
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KXL-E-52929(m) ‘

onl) permissible pigments were used. ~lmatl.on of the uid iuooluble
portion of the pigment by X-ray dlfftutm shall show tha proaomce of the
acid insoluble green pixnt ti #llie&. DotomisM tho Ocid fnooluble
pigmmt am in ?fethod 5271 of FZD. ~ -D 8rD. k. 141, ~ spoe%fiod
in 4.1 ~ing 0.4 grma of the utractod p-t. ~o~o to ehe
requirement of 3. 4.1 oad Tabla IV ●imll ~tltut. failure of this test.

4.3.4 Antimony sulfide. AM 25 ml of 50 percmt ~stg b@roxide to
about 2 gram of pent in ● M ml 8rl~8r flaok. UiCh agitatlm,
saturate the titure vlth hydro~m oulfide fot about 1 ti~ta. ?Iltcr
through marae paper into ● 100 ml tikor. & *t mh residm ● ahdY
and vith stirring, add 6 II KL to tho filtrate mtil it fimuMic. ?m-
tioa of ● yellou-brovn precipitate ldleata tiut mt~ ws 10 tha
origirml pigment tixture. A dlky &ite precipitate of odfur till fom
in the ●baence of Sb2S3. Noaconforuace to Table IV shall constitute
failure of this test.

4.3.5 Mding pwer {contrast ratlo~. ktar=iae tho contr-t ratio in
accordance vlth Method 4122 of ~. TM? ~ STD. Bo. 141, ~~ ● fib
applicator that will deposit ● 3-inchMde fti with a dry f- thlcba
of 0.0010 inch maxtim. Air d~ for 72 hourm. Deternlne tho teflutuue,
verify the film thickness h the aru h tich tha reflsct~e w ~r8d,
and calculate the contrsst ratio. Roncomforumce to Table IV Ml ~ti-
tuce failure of this teat.

4.3.6 60 degree specular Slosa ● Drew down the ~ uolng a 0.~2@lmh

(O. OWWinch @p claaraoce) fiti ●pplicator aad t-t oo ~lfid b ?totbd
6101 of ~. TEST MXIKID STD. SO. 141. &nco8fa-ce to Table m *I1
constitute failure of this test.

4.3.7 85 degree specular S1OD* . Dr- &mm the ~1 -fq ● 0.~2~inch
(0.0040-inch Bp clurance) film applicator ●d ta8t an in MtMd 6103 of

PED. TEST -D ~. No. 141. bacoafomce to Table ~ shall -titute
failure of this test.

4 .3.8 Drying time. Determine d~ing t- ia ●ccor~e tith ktbd 4061
of ?TD. TEST KET?M3D STIl. Ho. 141 tier refsree condltioma -~ 8 0.00>
inch ((). 0040-inch gap clearance) ●pplicator. l@oconfom8ne8 te lame IT
shall constitute failure of this test.

L. 3.8.1 Full hurdne8s. Detexmlne full hardmos by druing b ● fib of
enmel using R C).002(Flnch (0.004 +imch gap cluraoca) fih ~lkatot - m
uuprimed alminua panel prepared ●s spocifiod in 4.3.1.1. Ih fib U
be considered to Mve reached full hardmso ~ it ls w difficult to
remove tith ● knife blade. ?ionconfomaace to Tohh XV sMll ~tl-a
failure of this test.

15
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%;1 -F-52 Q?Q(W, )

~.3.Q Condition in container. Detemine fMCb88 cditi~m for •CCe~
tancc testi~ in ●ccordance tith Method 3011 of FED. TEST ~ St’D.
K(J● 141 and observe for compliance tith 3.6.1. ?0? quAltf:c8tlon testing,
evaluate pi~nt ●ettling or caking by pocoding M in Mthod Nll but
do not atlr. Resesl the can and t?m qitste for 3 mlmtea on ● paint
shaker . ~/ Ori re-exaainatlon of the ccmtemta, th: prememe of q sel
particles or mdisper.ed pigment indicat8a m.~.clsfactoq nttliu proper-
ties. Nonconfomnce CO 3.6,1 shAll constitute failute of this tarot.

~.3.lCl Storage ●tability.

4.3.lG.1 Partially full container. Deteml= skinning ●ftar 48 hours
in accordance tith Method 3021 of ?ZD. TEST ~ STD. No. 141. heaoal
and age for 7 &ys 8t 60° C. monconfo~ce to 3.6.2.1 SMI1 cuwtitute
failure of this test.

L.3.1O.2 Full contsiner. Im ●ccordance tith Method 3022 of ~. TEST
KETHOD ~. No. 141 allow ● full stuidsrd qusrt un of tha ~1 to ●tared
undisturbed for 1 year and then anine the ccmtemta. Evaluate p-t
settling or cakl~ aa specified in 4.3.9, except agitate the caa for 5
=Inutes on the paint shaker prior to r~ttim. Dote-me tiscocfty

and =ke other ●pplicable tests. Nonconfo~ce to 3.6.2.2 shall mtitute
lailure of this teut.

*.3.11 Dilution stabilitz. Reduce one psrt by wI- of the ~1 with
ccc part by volume of thinner conforming to Table VX. Test ●ccord- to
!4ethod fi203 of FZD. ‘TEST FET’MD STD. No. 141. Nooconfo~ce to 3.6.3 till
constitute failure of this test.

~.3.12 Brushing properties. @ply the ~1 m packAsd or roducd wt

mre than 10 parts by VOIU of thinner co=fotimg to Tdle VI, to W psrts
by Vol-e of enamel. U.e ● 2-1/2-iach brush in ●ccordmce tith ktld 4321
cf FED. TEST -D SXD. No. 141. Monconfomanc ● to 3.6.4 shmll ccmmtl-te
failure of this test.

~1’ Ar. apparatus of this type, powered by ● 1/4 hp -tort operates
at a rate of 13$fI shakes per minute md is manufactured by
Red Ile..-ll TOC2S, Imington, NJ.

.-
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MIL-F-52929 (MFI

TABLE VX. Thinner

Ingredient ?ercent by welsht

VW Naphtha (82 ui9- &t-Atic) 65

n- Butyl alcohol 20

Toluene 15

4.3.13 Spraying properties. Reduce four parts of ●-l with one part by
volwc vlth thiriner confotig to Table VI. Sprsy on ●n •l~intm Pel to
give a dq film thickness beween 0.~09 - 0.0011 inch and obse-e for
spraying properties In ●ccordance with Method 4331 of FZD. I’BT WTXID Sll).
No. 141. For referee te-t, we ●utcmatic application per #kthod 2131 of
FED. TEST WIIK)D ~. NO. 141. Wonconfomnce to 3.6.5 shall -matitute
failure of this test.

4.3.14 F1-lbility. Detemime flexibllit~ In accor&nce tith Method 6221
of FED. TEST WTWD ~. No. 141. Apply the ~1 ulth ● 0.002&lnch
(0.00~0-ioch gap clearmce) film applicator on ● flat tin plate SC1. Air
dry 18 hours then ~ke the panel st 105° + 2° C (221° + 6° ?) for 96 burs.
Condition ●t 23° : 1“ C for 1/2 hour A ‘M wer s 174 inch ~rel.
Nonconfomnce co 3.6.6 shall an8titUa failute of this trot.

4.3.15 Knife test. Perfo~ the hffe test in accordance tith Mtw 6304
of FED. TEST MXMD ~. MO. 141. Rask ~h81f of an Ut@90d ~~
panel and spray the -covered half to ● dry fib th$cka be~ 0.0cK)3
and 0.0005 tich with ● primer conformi~ to 17-?-17S7. Nr & 18 burst
rwve the masking paper, -d spray the antire panel tith ● caat of the
enamel to ● top coat dry film thlckoat~ bctu.en O.- ti O.@ll Imch.
tir dry the eeaul 72 hours md then ~ for e~liaace with 3.6.7.
Repeat the test M ●bove except broke th@ pr-t 65 @.mut@s ●t 121° C
(250” F). Allow 3.S tinutes to ratum to H tqrature hfora apply-
the top coat. Bake 45 mljauteo ●t 121* C (2304 ?) &d ~itioa 24 tis ● t
roo~ temperature before testin~. Wnconfovce CO 3.6.7 till constitute
failure of thf< test.

4.3.16 Recoatin&. Prepare wo ~prlnd 4 x 12 -h al~ ~. u

in 4.3.1.1 and spray Wth ~el to ● dry fiti thiekrm~ of O.- to O.W1l
inch. Apply a gecond coat of ~1 to me paael
and ● second coat to the other after 24 tvurc dr
psnels 24 hours. -ne for lifting, oofteuhg,

8ftu 2 -S air ~
drym . Air dry both
md evi4-8 ●f otbor
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Downloaded from http://www.everyspec.com



KIL-E-5292Q(KE)

fiti irregularity. Nonconformance
th16 test.

to 3.6.8 shall ~titute failure of

4.3.17 Water resistance. Drw duua ● f- of th. ~ titb ● 0.~2&
inch (0.0040-inch gap doarance) film qlicator oa two -H al~
panels prep-red as specffied in 4.3.1.1. Ur&ytk~for72bur9
and -erse in distilled inter ●t 23° + 1s C for 1$ M ia a~e
with Hethod 6011 of ~. ~T ~ ~. b. lS1 ot M?MJktti D l-.
At the ond of the test poriodp ~ed~e- ~. ~for-
mance to 3.6.9 dull comtltute ftilate of CbiS trot.

4.3.18 Hydro~rbon raslatusce. trapmreafilmoftb~ ash
4.3.17. Air dry the pmelm for 72 bum d ~ ~oa w of X pamelm
for 4 hours ●t 23° ~ 1“ C In ● h@r~ flmu d~ to =+73s,
Type III in ●ccordance with M8thod MM of ~. TUT ~ T2D. Bo. 161 or
ASTH Method D 1308. Atthedoftbetut~ind, ~d~tbe
panels. Nonconformance to 3.6.10 shall oomtitate failure of this tat.

4.3.19 Acid resis~ce. Prapre 8 ffh of the ~ aa b 4.3.17. Mr
dry the panelafor72 hours ~~plAce83t05ml ~tofalopetat
by volme acetic ●cid mlutton cm the -fae of tb
●ppropriate size -tehglasc ~ allow to M fOT 1
thoroughly, ●llov to dq, ad ~e for bliste~
Nonconfomnce to 3.6.11 shall ~titute bike of

4.3.20 Poltih resistsmce.

13 lmchea. The speed till be qpruxlmstely 37
buteo

~/ An ●pparatus cf this type ia ~~ by ●

rotor, and is mnufsctured ~ the ~r
Bethesda, MD 20014.

—
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4.3.20.2 Polishing nedim. The pollohlng wsdium shall cmsiot of the
]lowi~ by wight:

50 parts Synthetic yellw iron oxide (ASTN ?kthod D 768, O?
NSB Standard No. 316).
100 parts SAE-10 Engine 011 conformi~ to KIL-L-2104.

4.3.20.3 Test procedure.

4.3.20.3.1 Test procedure (a). Draw down ● 2-ioch-ulde ffh of ~1
with a 0.002&lnch (0.004&inch gap clmtance) doctot blah on s 6 by 17
inch glasa pnel prepared and cleaaed in ucordaoce with Wtbod 2021-of
FED. TEST M31iOD ~. HO. 141. Air ~ tbo opecimo for 72 Iwrm d then
apply a 0.002&inch film of the polishiag ndi- over the ~1 ●rea of
the test ~ecimen.

4.3.20.3.2 Teat procodure (b~. Condition the fl.amoel cloth by dr~
dovn a Z-inch-vlde fib of the polishing tiiu with ● 0.002&ioch
(0.0040-inch WP elemance) doctor blade on ● 6 kW 17 Inch US PUU1.
ClaEP the glass panel ~ the abruioo apparatus & tba ftim-ie ee&ared
With the polishing stroke, d mo the mratw for 10 cyche (20 strokes).

Use a H flannel cloth for -ch test.

b.3.20.3.3 Test procedure (c). he the glass *81 -d to Co8dltion
the flannel cloth and replmce ulth the 8pec- tut panel frm 4.3.20.3.1.
Run the apparatua for Xl cycles (60 8trobs). -C tbo panel, XS vith
emnnel thimner ccmfo~ to IT-T-291, - wh tith ● soft me or cloth
wing yellw lmtmd~ map -d -ter. Dry tboroqhly d detarmbe tbe Oboal
of the sres in the center of tbe ~el by MC= 6103 Of ~. ?ZST ~
STD. NO. 141. Moocoafomce to 3.6.12 otull comstltute fdlure of this
test .

4.3.21 Accelerated w~tk?%~. Prepare ● 0.@2&lnch d- film of the

●namel as epeclfled io 4.3.14 d ●ir ~ for 72 bum. D8t~ tbe
color ad infrared reflect=ce aa in 4.3.2 d uure the 60 & 8S degree
glonlJ. Expose the peael for 3(X) IKsum to acedemtod uther~ In uwr-
dance vith ASTM ?fetbod G 26, Type BE. ~- tku 60 and 85 48$rw $1Ooo

and determine the wlor end imfrmrod ?dlutmme of the apood fib.
Emmine the panel for chalklm by mbb~ with ● pica of wdw8t or cbnee-

cloth. Nonconformmce to 3.6.13 shell mtitute failure of tbti t-t.

4.3.22 Ueather resistance. Spray M 4 by 12 imeh -M al~
panels with the ~ul to be tested to & tiform ~ film thhkn- b@tWOUS
0.0018 ad 0.0022 Inch. Mr d- for % bus d placa on oat&or ~ure
for 18 ~tha ●t ~ ~gle of 45 degrees South h @M vielnlty of ~~t-,
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])( . At t}leend of this exposure period, ●xamine for c~lisnce with 3.6.14.
~onconfo~nce co 3.6.14 shall constitute failure of this t~st.

*OG [nepection of packaslng.

4.4.1 Preproduction pack -nation. * profmohction pOCk shall
be examined for the characterlatlca M Iistcd in ???-?-1892 for possible
defects. Presence of one or ~re defects shall be cauae for tejoction.

L.L.? Quality confomnce inspection of pack .

L,& .2.1 Unit of product. For the purpooe of Imapection, ● cqlatod
;,ack prepared for shipment shall be conaiderod ● aft of product.

Ci.i(.:.z Exlnation. Each cmpletod pack okmll be ~mod for the
characteristic listed in PPP-P’-1892for possible defsct.. Prosonce
c! one or mre defects shall be uuse for rejection.

5. pACIQCINC

5.1 Pack#glng, packing, and marking ~1 shall be wti@,
packed, and marked in accordance with *-P-lHZ. The Iovel of ~cx~
shall be A or C (Cmercial) and the level of pocklq ohall bo A, B,
or C ●s specified (see 6.2). Co90rcti puUag till ~urc protoctim
from damage during ●hipmont u!d handl~ abd aocure artier arcopt-ee
and safe delivery to the demttiation ● t tbo kst =t~ of h
carrier In ●ccordance with the Unlfo- ?rei$ht Clao@ifl~tiom or
National Motor Freight Claoslfic=tion ~les. lbo nr~ OMll refhct
as a mlnlmum, the itm ~, Itationd Stock Macr, quantity, -tract
ntmber and ●ppropriate oddremm nr~m. TM mr~ aball bo appllod
tith a waterproof mterUl, be legible ad still protide ● doflalta
contrast. The ~1 oMU be furnlsh~d in 1 quart or 1 wIlom =tiple
friction top containers, h 5 gallom 1- cover steel pails; or in 55
gallon steel drums u opecified (.e& 6.2).

5.2 Special markings. Each container skll be lagibly mrbd with
the follting instructions;

Thinning Directions. For application tbe manufacturer ohall include
on the label thlnnln~, recmendation. md oolvmt bled.

CAUTION : Flaxmah]e liquid. No noking. During application ●void okin
contact and inhalation of vapors.

20
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h. N(IT}’S

6,1 Intended use. This coatin8 f.s ● flash ~ryt~ ●lkyd e~l intended
CL’ be used a~ a c~uflage coating for We wer nw or previously painted
surfaces. Unless othervlse cpecified, the creatmmc and painting of bare
metal shall be in ●ccordance Mth ~L.T.704, ~C ~1 in ● luster~ems
coating uhich may be used ●s the finish coat for ~ste ~loying m-E~8S
as a primer. It rny be used over ●poxy prfier PfIL-P-z3377, c~nly used
on Army-Navy, Air Force military ~ui~t. Thio ~~1 may be used in place
of TT-E-522 camouflage by reducing 10-25 percent tith cellosoIve
acetate or butyl ●lcohol for @proved brushing properties. ?or ●d~uate
camouflage properties, it la neceamsry to ●pply the ~1 to ● dry fils
tliiclmess of 0.0018 to 0.0022 inch.

6.2 Ordering data. Procurement doc~ts should specify the follwin~:

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

(b) Level of Pactiging and packing required (see 5.1).
(c) Size of concsiner required (see 5.1).

6.3 Basis of purchane. The ~1 covered by this specification should
he purchased by volume, the mic being 1 U.S. gall~n of 231 cubic inches
at 68° F.

6.4 CJualific8tfori. With respect to product requiring q~llfication,
auard6 till be rnde only for such products as have, prior to the t~ set
for opening of bids, been tested ad approval for lncluoion la CM ~pli-
cable Qwllfied Products List vhether or not such product. tive ●ctually
been so listed by that date. The ●ttention of the contractors b called
to this requir=nt, and mnufacturars ●re ur@ to ●mm$e to h the
product that they propose to offer to the ?odord Cove~t, te8tod for
qualification, in order that they my ba ●l~ible to be warded comtracts
or orders for the products covered by this specifi-tion. m Utivlty
responsible for the oudifid Products Lbt b tbe O~mxie - ~cal
Coatings Research Croup, Materials Tcchoology Iabomtoq, DEIMZ-VO, W
?+obility Equlpent Research =d Developmmt ~, Port Seltoir, VA

22060. Color chips and infomatfon pert- to qudlflcatbn of products
may be obtained from that ●ctivity.

6.5 Color difference ●qustlon. The correct color diffarmca quatlon
is entitled “Hunter’s Revised Idaciockal Buraau of Stadards (UBS) Color
Difference Equation.” One referemce source 1. “Colcr im ~~ss, $ci~ce,
and Indust~,’* Second Edition, Ulley, n, 1963, ?-e 294 (tqution 2.29).
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?0r8st Cr~ ?~tath

Acid Insoluble Green ?-t
COP, Medim Chrm Yellw
Carbazole Dioxazine Violet
Holybdate Orenge
Organo Montnorillonlte
Micro Talc
Diatomaceow Sll~ca

Revi& ●ctivit5eB:

Army - AV, EL, m, xl, MR

35.1 lbs.
12.5 we.
1.1 lbo.
1.9 Ibs.
1.1 ha.

1$.3 no.

user ●ctivity:

Amy - AT
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o
r

Y[~~[CH~~ESS) .058- .07s

?Iam 1.

CHf?OtlFiTICITY DIRGR$M FOl? CIW!OU~LflGE p~]~l

COLOR- FOREST GREEN
NOTE-COLOR ELLIPSE IS Z. NBS
UNITS FROPI CENTER VftLUEs.
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