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MILITARY SPECIFICATION

CNAMEL, LUSTERLESS, TAST DRY, VOC COMPLIAKT

This specification is approved for use by all Departments and Agencies of the
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Department of Defense.

1. SCOPE

1.1 Scope. This specification covers a fast drying, lusteriess, low voiatile organic
rAamnnirnA fUNC ~Ant and allbuyud anmamnld frv 11en An nvimod ovitovinryr anAd intorinar motal
LOHpuunid LYuu ) LunLeirte alnyu ciaiiic i OB} usc Vil pForcyu TALTIT Ul airg THLTT VU mecuail
surfaces. This enamel is lead and chromate free and contains no more than 420 grams per
iiter (3.5 pounds per gallon) of VOCs as applied

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2 1 1 Crarifiratinne and ctandavde Thoe Fnllawina cnarifircratinne and ctandarde farm
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a part of this document to the extent specifind herein. Unless otherwise specified, the
issues of these documents are those listed in the issue of the Department of Defense
Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the

solicitation (see 6.2).

FEDERAL
TT-C-490 - Cleaning Methods and Pretreatment of Ferrous Surfaces.
T1-T-306 - Thinner, Synthetic Resin, Enamel.
PPP-P-1892 - Paint, Varnish, Lacquer and Related Materials; Packaging,
Packing and Marking of.
PPP-T-60 - Tape, Packaging, Waterproof.
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[ Beneficial comments (recommendat1ons additions, deletions) and any pertinent

] data which may be of use in improving this document should be addressed to:

i USA Belvoir Research, Development, and Engineering Center, ATTN: SATBE-TSL,
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FLLIRAL
FED-STD-141 - Paint, Varnish, lacquer and Related Materials: Methods of
o Inspection, Sampling and Testing.
FED-STD-313 - Material Safety Data, iransportat1o Data and Disposal Data
for Hagardous Faieriais Furnisned to Government Activities.
ren CTN £orc llaad 2w Naciatamman DuAamiivanm At
Frcu—-21U~20J20 - \,Ulurb U)t:u lll uuvclllmcub rrocurement
{Unlecs ctherwise indicated, copies of federal and military specifications, standards,
and handbuoks are avaitable from the Standardizaticon Oocuments Order Cesk, Building 40,
700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The fo110wing document(s) form a part of this
if I

document to the extent specified herein. Uniess otherwise specified, the issues of the
documents which are DoD adopted are those 1isted in the issue of the DoDISS cited in the
cenlamsdadiaem Hn1nre Athaviasen ocnn~t find +hn Ycciine nf Anriimonte nat lactad in than
QUi vacLtull VITITOD ULIITTIWIOT DPCLIIICU, Lviic food2uUco Ui MULUHITIILD v L ilovCu 1 vic
DoDISS are the issues of the documents cited in the solicitation (see 6.2).
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

B 117 - Salt Spray (Fog) Testing. 7 o

D 185 - Coarse Particles in Pigments, Pastes and Paints.

D 476 - Titanium Dioxide Pigments.

N 2 = Caeommas Tawm Pl Aaaa

U ocd - QpCLUIdY Qius>.

D 562 - Consistency of Paints Using the Stormer Viscosimeter,

D 610 - Evaluating Degree of Rusting on Painted Steel Surfaces

D 1210 - Fineness of Dispersion of Pigment Vehicle Systems.

D 1364 - Water in Volatile Solvents (Fischer Reagent Titration Method).

D 1640 - Drying, Curing, or Film Formation of Organic Coatings at Room

Temperature.

D 1729 - Visual Evaluation of Colior Differences of Opaque Materiais.

D 2369 - Votatile Content of Coatings.

n 2771 Dimmnnt FAantant Af CAlunmnt Dadiirihla Da\hf

U o L9ii - FIHNCHL CUlILTiiy Ui SUITVTIIL NTUUL IUIT ratiiv

D 2805 - Hiding Power of Paints by Reflectometry.

D 3271 - Direct Injection of Solvent-Reducible Paints into a Gas Chromatograph of
Lead, Cadmium and Cobalt in Paint by Atomic Absorption Spectroscopy

D 3335 - Low Concentration of Lead, Cadmium and Cobalt in Paint by Atomic

Absorption Spectroscopy. o i ) o .
D 3960 - Determining Volatile Organic Content (VOC) of Paints and Related

Coatings.
[l o 3n 4 [ o WS R ] nN_ £ _ Ao [ (PP SRR ol o W [ PP RN
t g/ - vireciiondi! Keritecidnce raCLor or updgue opecilmernts
{Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia PA 19103.)

(Non-Government standards and other publications are normally available from the
organ1zat1ons that prepare or distribute the documents. These documents also may be
available in or through libraries or other informational services.)
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2.3 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes precedence.
Hotring n tnis document, however, superzeodes applicable faws :nd reculaliors uniess
specific exemption has been obtained.

"
~
~

2.1 Qualification. The coatirge furnished under this specification <hall be products
which are authorized by the qualifying activity for listing on the applicable Qualified
Products List (QPL) at the time set for opening of bids (see 4.2.1.1 and 6.3). Any
change in the formulation of a qualified product will necessitate its requalification.
The material supplied under the contract shall be identical, within manufacturing

tolerance, to the product receiving quaiification.

4 n [V PO SR I, R Thoan emadaasal vmmd am bha mnad s ~hal) A ar ernnri€find havratn
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Matnriale nnt enorifind chall ho calarted hy tho rantrartnvy and chall he ithiart tn all
MLt +tQ§ 2 IR RS JPC&' LI I =) 83 278Q 01 o QUi Cwn Ly vy CHITC . LUWI LY U\ LU Wi ST F T (v ae A L% A T LTAN -y
provisions of this specification

3.2.1 Toxic products and formulations. The material shall have no adverse effect
on the health of the personnel when used for its intended purpose. Questions pertinent
to this effect shall be referred by the contracting activity to the appropriate
departmental medical service which will act as an advisor to the contracting agency.

it +h
L L

3.2.3 Prohibited material. The product shall not contain benzene, chlorinated
solvents or ethylene based glycol ethers and their acetates. The Tead content shall not
exceed 0.06 percent of the nonvolatile content. Chromium (hexavalent) compounds shall
not be used (see 3.4.1).

- " TP R ST me domoaded mm e m a2 L2 L. A AN A bbao anT e AL dbin memomman VT AbkaT) mmnd o ~be

S.9 LO10r. wien Lesiteud das specitied In 4.5.4, Lig LU0 Ul Lt endiiel Silaii maiwin
thnot Af ¢hn ctandanmd ~rATAav ~rhan an CCN_CTO_RQE Jean £ 2 110\ Cav ~nlnv TT7N +the rnlnw
Ltitae wi LHT oSLaituairu Lvuiuvil CHIP 1 TLUTOIUTJIY \(oTC V.J.1y IR YA “VviIiul S VRV L & ) LITC WU I Ul
of the enamel may be darker or jetter than that of the actual standard color chip, and
for color 37925, the enamel shall have a minimum directional reflectance of 83 (see
4.3.26).

Coior FED-STD-595 Color Number

Aluminum 17178

DAaA 2211172

ngo S1190

Nvannn V224K

Vi arniyo ~velTVU

Yellow 33538, 336585

Green 34088, 34108, 34558

Blue 35044, 35109

Black 37038

White 37875, 37925

Other Colors 36118, 36231, 36440, 37142
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3.4 Composition. The material shall meet the requirements of table I.
TABLL I. Composition - percent by weight
A1l Nthaoyr
o A A2 B AN
White Black Colors
Nonvolatile matter - minimum 75 72 73
Total pigment - % of nonvoiatiie - maximum 73 70 70
Extender pigment - % total pigment - maximum 65 50 85
3.4.1 Pigment. The pigments listed in table II, in any combinaticn, shall be th
only ones used to match the colors. The titanium dioxide shall conform to ASTM
D 476, type 111 or type IV. Lead or chromate (hexavalent) pigments shall not be

used. Extender pigments shall be siliceous matter and barium sulfate, in any ratio,
and shall not exceed the amount specified in table 1. The use of the specified
pigments does not guarantee that a product will meet all the requirements of this
specification, as the choice of vendors, amounts, methods of d1sper510n and
incorporation can significantiy affect tne quality of the end product.

TABLE II., Pigmentation
Coior Color
Pigment index Name Index Number

Titanium Dioxide White PW6 77891

Carbon Black PBk7 77266

Iron Oxide Black PBk11 77499

Iron Blue PB27 77510
Pntnalocyanlne Bliue PBIS 74160
Phthalocyanine Green PG7 74260
Phthalocyanine Green PG36 74265
Arvlide Yellow PY74 11741
Arylide Yellow PY&5 11740
Diarylide Yellow PY83 21108
Benzimidazolone Yellow PY151 13980

Iron Oxide Yellow PY42 77492

DNA Orange P05 12075
Pyrazoione Orange P0O34 21115
Benzimidazolone Orange P036 11780
Naphthol Red PR170 124758
Quinacridone Red PR202 73905
Quinacridone Red PR122 73915
Quinacridone Violet PV19 46500

Iron Oxide Red PR101 77491

Iron Oxide Brown PBre6 77491, 77492, 77499
Iron Oxide Brown PBrll 77495
ATuminum PM 1 77000

3.4.2 Lead and chromate {hexavajent) content. When tested as specified, the lead

content shall not exceesd 0.06 percent by weight of the total nonvolatile content (see
4.3.8) and the test for hexavalent chromium shall be negative (see 4.3.7).
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venicie. The vehicle shall be a drying oil alkyd, modified or unmedified.
3.4.4 Solvent anaiysis. Wnen tested as speciflied in 4.3.5, solvenis usec shai:
meet the requirements of 3.2.3.
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MINIMUM | MAXTMUM
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Water, % by we1oht éf enamel 0.5
Coarse part1cles and skins, % by weight of pigment ~ 0.5
Specular gloss, 60 degree
Viscosity, reduced as specified in 4.3.11, KU - 70
Fineness of grind
Drying time, air dry
Set to touch. minutes - 6

Dry hard, minutes - 12

Contrast ratio
37925 White
32246 Orange
33538 Yellow
33655 Yellow
31136 Red

A1l other colors
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3.6 Qualitative requirements.

3.6.1 Condition in container. When tested as specified in 4.3.14, a freshly
opened full container of the enamel shall be free from grit, coarse particles, skins,
1umps seeds, 11ver1ng or abnormal thlcken1ng The enamel shall show no pigment

P G Y P o T S

settiing or caking that can not be readily reincorporated to a smootn homogeneous

eV L

3.6.2.1 Full container. When tested as specified in 4.3.15.1, a full quart of the
enamel shall be free from coarse particles, grit, skins, lumps, seeds, livering, hard
cak1ng and tough, gummy sediment. The enamel shall remix readi]v to a smooth

AAAAAAA l memd ko

nomogeneous state, shall show a max1mum V'ISCOS’IC_Y increase of 15KU and shall meet a

............ _[ 4L 2 P - < e

the requwements o1 Lnis SPELI ication.

11
1

3.6.2.2 Partially filled container. When tested as specified in 4.3.15.2, the
ename) shall show no skinning . After being aged as specified in 4.3.15.2, the
ename’i shaii show no livering, curdling. 'eed1nq, hard caking, or tough gummy
seciment.
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3.6.3 Accelerated stability. When tested as specified in 4.3.16, the enamel shal)
show no livering, curdling, hard caking. or tough gummy sediment and shall mix

AT | - oa [ [ S - NP
r€ad vy (O @ .)huu\)\,h, AOmCENELL) state.

3.6.4 Suspension properties. When tested as specified in 4.3.17, the enamel shall
completely redisperse to a smooth, homogeneous state.

3.6.5 Spraying properties. When tested as specified in 4.3.18, the enamel shall
show no running, sagging or streaking. The dried film shall show no dusting,
mottling, color separation, flooding or floating, and shall present a smooth, uniform
finish free from defects.

3.6.6 Flexibility. When tested as specified in 4.3.19, a film of the enamel shall
withstand bending without cracking or flaking.

3.6.7 Knife test. When tested as specified in 4.3.20, the enamel shall adhere
tightly to and not flake or crack from the metal surface. The film shall ribbon or
curl from the metal on cutting and the cut shall show beveled edges.

3.6.8 MWater resistance. When tested as specified in 4.3.21, the enamel shall show
no wrinkling or blistering over the whole panel when examined immediately after
removal from distilled water. When examined two hours after removal, there shall be
only a slight softening, whitening or dulling. After 24 hours air drying, the panel
which was immersed shall be almost indistinguishable with regard tc hardness,
adhesion and general appearance from a panel prepared at the same time but not
immersed.

3.6.9 Hydrocarbon resistance. When tested as specified in 4.3.22, the enamel
shall show no wrinkling or blistering over the whole panel when examined immediately
after removal from the hydrocarbon solution. When examined two hours after removal,
there shall be only a slight softening, whitening or dulling. After 24 hours air
drying, 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.

3.6.10 Adhesion. When tested as specified in 4.3.23, films of the enamel shall
show no removal of the primer by the adhesive tape beyond one-eighth inch on either
side of the score line.

3.6.11 Salt spray resistance. When tested as specified in 4.3.24 and examined
immediately after removal from the salt spray test, films of the enamel shall show no
more than a trace of rusting (No. 9, ASTM D 610) and no more than five scattered
blisters, none larger than 1 mm in diameter. On removal of the enamel, there shall
be no more than a trace of rusting, pitting, or corrosion on the panels.

3.6.12 Weather resistance. When prepared and exposed as specified in 4.3.25,
films of the enamel shall show no cracking, checking, flaking. or loss of adhesion,
and no more than a trace of rusting (No. 9, ASTM D 610). On removal of the coating,
the surface of the metal shall show no more than a trace of rusting, pitting, or
corrosion on the panels.
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3.6.13 User instruction marking. In addition to the markings specified in 5.2,
all containers <hall include the VOC content in grams per liter of coating when
reguced as specifies with 17-7-306, i1ype i, and shell be legibly marked or labsled
with the following:

CALTIN The Sitvannn Conaval raniiirae airling rocnivatare tn he ticed tinlace air
LAV & auUss 11§ [ v E] BCUII ucitTi al lcqun To Qi vV Ine T Copii Qvvi o -V ve lf.}‘..u WMIT I wJw “\ra
sampling shows exposure to be below standards. Then, either chemical
cartridge respirators or airline respirators are required. Avoid contact
with skin and eyes. Use adequate ventilation. For other safety
recommendations, refer to the Material Safety Data Sheet. Keep containers
closed.
4. QUALITY ASSURANCE PROVISIONS
a4 1 ocnnncihility far incnartinn IInlece ntharwico cnoarifiad in the contract or
it Py N opuUito vy | VLY LAYA] 11T LU L IV, VilTCo 9 VLiiIvirI v 1o J’lh\'l LN RV ) s il \-Ull\—l e . A
purchase order, the contractor is responsible for the performance of all inspection

reou1rements (exam1nat1ons and tests) as specified herein. Except as otherwise
spec1f1ed in the contract or purchase order 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 Government reserves the
right to perform any of the 1nspect1ons set fortn in the spec1r1cation where such

d necessary to ensure supplies and services conform to
+-
L

4.1.1 Responsibility for compliance. All items shall meet all requirements of
sections 3 and 5. The inspection set forth in this specification shall become a part
of the contractor’s overall inspection system or quality program. The absence of any
inspection requirements in the specification shall not relieve the contractor of the
responsibi?ity of ensuring that all products or suppiies submitted to the Government
for acceptance comply with ail requirements of the contract. bampxlng 1nspec11on as

[P ~L . mem o mbl T A st a o~

pd!t Ut mdlUIdLLUTIHg UperdLlU”b, |b an dLLﬂpLdble pdetlLE 19) d)LC!LdIH kUHIUlmdNbﬁ
+n voaniitirvamante hnwoauny +hie Anne nnt antthnarize cithmiccinn n€f knnun Aofartiuno

vy ICL‘UII ClllCllLO, IIuwcT vTl y Liti o uUuvcTo nuL QULIIVI t £ T DU oS T VJI} ¥ ) NITUWII DT i e v Ve
material, either indicated or actual, nor does it commit the Government to acceptance
of defective material.

4.1.2 Hazardous material. Failure to comply with the hazardous material
requirements of FED-STD-313 shall be cause for rejection.

4.2 Sampling, inspection, and testing. Uniess otherwise specified, sampling,
Snenacrtianm and +actima chall ha 2m;m armcrnwmAancn wadhh CEN_CTN_141 mathad 1NAON
HispTLLiun, andu LE)LI"B Sdllal t uE TH alilurudriivtt witli TLyuToi1uTa%wl, HCLIIVU 1VUV

4.2.1 (lassification of inspections. Inspection under this specification shall be
for the following:

a. Qualification (see 4.2.1.1 and 6.3).
b. Quality conformance (see 4.2.1.2).

4.2.1.1 Qualification inspection. Qualification shall be conducted by the
gualifying activity (see 6.3). Qualification inspection shall consist of tests for
211l vantiivamante in cartinn 2 and avaminatinn fAavr 1icav inctrurcrtinan markinn fcoe
ot lcqu I Tinciivy [ R} L LIV O Qliu TAQIiHIiiaLv iV [V A} uocCil 1oL UL LIV nai !\Ills \DCC
3.6.13). The results of each test shall be compared with the applicable requirement
in section 2. Failure to conform to any requirement shall be counted as a defect,
and the pairt represented by the sample test shall net be approved for inclusion on
the QPL under thi¢ specification.
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4.2.1.2 Quality conformance inspection. Quality conformance inspection shall
consist of the foliowing: VOC, condition in container, total solids, viscosity,
color, contrast ratio, fineness of grind, gloss, and dry times as specified in

sections 3 and 4.
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4.3 TJest methods.

4.3.1 Test conditions. THe testing conditions shall be in accordance with
4

A ~ras

FEU-S1D-1 1, section § or in accordance W]tn the appropr1ate ASIM metHOO except as
PO S R T T Co3Viimmn AL = et mmeiild b £oTT LdblLios dbkn smecmmn
otnerwise specitieaq nerein. raiidre oOv any teést resuit tO0 7valt wWitnin uné rdiye
cnarifind in cartinn 2 ac annlirahla chall ranctitiute fFailurae naf the annlicahla
speCivieG 1n SeCiildn 5 as appiiaui€, Snds: CONSLILULe Taiiurce v Lhe app:icadie
test

4.3.2 Jest procedures. The following tests (see table 1V) shall be conducted in
accordance with FED-STD-141, ASTM, or as specified herein. The right is reserved to
make any additional tests deemed necessary to determine that the coating meets the
requirements of this specification.

A 2 2 Thanect nanmnle Cvrant ae Athaviaien na~s F A matal nannle itend fav +nct

2.2, 1oL EGHCID | \.CPL as> UiLlitiwioc }JC i Uy, uic L 1 palici o uotu 1ol Lco L
nurnnses <hall he of two tvnecs:
purposes shall be of two types:

a. Steel, cold rolled, 0.032 inches th1ck SAE 1010. ¥
b. Steel, tinplated, 0.010 inches thick.

4.3.4 Color. Determine the color in accordance with ASI D 1729 by applying films
with a 0.00Z inch (0.004 inch gap c1earance) film app|1c or on a black and white
Lidimm rhawé 3/ 10t 31 ,rrmenlots hidin Akt atennd vaTiiadn €nv rramnl dancs with
nmiyui lg clidar L uric i i LUIIPICLU niging Ib ubtLatlicd. EVdIUdLC TUT LUNIPLHIATILE WiLll
? Far rnlnrec 2AAIKIR and IAEE Anlv annlvy a cinale Film and i1ice the araa nvor tho
~ e . 1 v L VA I P e 4 S XSRS LS LS ) arniu LRV A RS ) UIIIJ, UPPIJ « Jlll\:’l(— Y B LTRRAS] Mo O wire Qarsva vyo el vile
white for color comparison

4.3.5 Pigment analysis. Extract the pigment as specified in FED-STD-141, method
4021 using extraction mixture C. Make appropriate qualitative and quantitative tests
on the extracted pigment. Nonconformance to the requirements of 3.4.1 shall
constitute failure of this test.

A 2 C Cuwdmnmdania ;2 ocmmamd Nad cvemi s e n = $nen e . n VY ELadan e, &b
%.9.0 CAXLENuer pigieit. UBLETHIIHE >S11ILEUUDS lilalLlEerl diiu vdl Uil Sultdite DYy LIt
ann1 irahla navrtinne nf EFFN_CTN_141 mothnd 7201 Fualitatn fAav rAamnliancra with
ppii1Cadie poriions ov rou-Siu=i15i, MmeLnll /Z£0o1. tVaiudi€ 70V COMmp:ianCe wiin
table 1.
“/I -
=" Q-Panel Company, Cleveiand, OH, S412, or equivalent
Z/ ”n ~ b} ”~ _ ~ " _ 7 (ot o ’\f' _ _ 2 =% _ 4
= y-r¥anei tompany, tievetandg, un, Li-3b, Or eq lvalenl
3/ | anata FCAamnany Hna_MHA_VKiuc N1 EAnvm 2A Ay amitualant
Ltenetd Lompany, no-nO-\usS, wv, 7OV &R, OF €QUivVdient.
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TABLE IV. Index.
ia T H )
TEST REQUIREMENT ASTM FED-STD-141
TEST PARAGRAPH PARAGRAPH METHOD METHOD

Color 4.3.4 3.3 D 1729 -
Pigment analysis 4.3.5 3.4.1 - 4021
Extender pigment 4.3.6 Table 1 - 7281
Chromium content 4.3.7 3.4.2 - -
VOC content - Table 111 D 3960 -
Nonvolatiie matter - Table | D 2369 -
Pigment content - Tabie 1 D 2371 -
Lead content 4.3.8 3.4.2 D 3335 -
Water - Table III D 1364 -
Coarse particles - Table 111 D 185 -
Solvent analysis 4.3.9 3.4.4 D 3271 -
Specular gloss 4.3.10 Table 111 D 523 2021
Viscosity, reduced 4.3.11 Table 111 D 562 -
Fineness of grind - Table 111 D 1210 -
Drying time 4.3.12 Table 111 D 1640 -
Contrast ratio 4.3.13 Table 111 D 2805 -
Condition in container §.3.14 3.6.1 - 3011
Storage stability

Full container 4.3.15.1 3.6.2.1 - -

Partially full container 4.3.15.2 3.6.2.2 - -
Accelerated stability 4.3.16 3.6.3 - -
Suspension properties 4.3.17 3.6.4 - -
Spraying properties 4.3.18 3.6.5 - 4331
Flexibility 4.3.19 3.6.6 - 6221
Knife test 4.3.20 3.6.7 - 6304
Water resistance 4.3.21 3.6.8 - -
Hydrocarbon resistance 4.3.22 3.6.9 - -
Adhesion 4.3.23 3.6.10 - -
Salt spray resistance 4.3.24 3.6.11 -
Weather resistance 4.3.25 3.6.12 - -
Directional reflectance 4.3.26 3.3 E 97 -

4.3.7 Chromium (hexavalent) content.

a. Reagents:
b. Procedure:

25 percent aqueous KOH.

1. Add 5 mL of 25 percent aqueous KOH to 0.5 g of the extracted pigment
contained in a 15 mL centrifuge tube.

2. Agitate by shaking the tube for a few minutes, then centrifuge.

3. The supernatant liquid should be colorless.

the presence of chromate.

shall constitute failure of this test.

4.3.8 Llead content.

A yellow color indicates

Nonconformance to the requirement in 3.4.2

Determine the percent of lead in accordance with ASTM D 3335

or by x-ray emission spectrometric analysis in accordance with the manufacturer’s

manual. Evaiuate for compi

iance witn 3.4.2.
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4.3.9 Solvent analysis. Evaluate for compliance to 3.4.4 in accordance with ASTM
0 3271.

4.3.10 Specular gloss. Prepare a drawdown of the enamel using a 0.002 inch -
(0.004 inch gap clearance) film applicator on a glass panel according to FED-STD-141,
method 2021 and air dry for 24 hours. Measure the 60 degree specular gloss in
accordance with ASTM D 523 and evaluate for compliance with table III.

4.3.11 Viscosity {reduced). Reduce eight parts, by volume, of the enamel with
one part, by volume, of thinner conforming to TT-T-306, type II. Measure the
viscosity in accordance with ASTM D 562 and evaluate for compliance with table III.

4.3.12 Drying time. Prepare a drawdown of enamel using a 0.002 inch (0.004 inch
gap clearance) film applicator on a glass panel and air dry for the specified time.
Check the drying time in accordance with ASTM D 1640 and evaluate for compliance with
table III.

4.3.13 (Contrast ratio. Prepare a drawdown of the enamel using a 0.002 inch
(0.004 inch gap clearance) film applicator and allow to air dry for 24 hours. For
colors 33538 and 33655 use a 0.0025 (0.005 inch gap clearance) film applicator.
Determine the contrast ratio in accordance with ASTM D 2805 and evaluate for
conpliance with table TII.

4.3.14 Condition in container. Determine package condition of the enamel in
accordance with FED-STD-141, method 3011 and observe for compliance with 3.6.1.
Determine pigment settling by proceeding as specified in FED-STD-141, method 3011,
but do not stir. Reseal and then agitate the can for 3 minutes on a paint
shaker . 0On reexamination of the contents, the disclosure of any gel bodies or
undispersed pigment indicates unsatisfactory settling properties. Observe for
compliance with 3.6.1.

4.3.15 Storage stability.

4.3.15.1 Full container. Allow a full standard quart can of the enamel to stand
undisturbed for one year at standard conditions (see 4.2.2) and then examine the
contents. Evaluate pigment settling or caking as specified in 4.3.14 except agitate
the can for 5 minutes on the paint shaker prior to reexamination. Determine
viscosity and make other applicable tests. Nonconformance to 3.6.2.1 shall
constitute failure of this test.

4.3.15.2 Partially filled container. Fill a l-pint friction top can three-
fourths full with enamel. Secure the top tightly and invert the can momentarily.
Store the can in an upright position for 48 hours and check for skinning. Reseal the
canhand age for 72 hours at 60 °C. After the aging period, evaluate for compliance
with 3.6.2.2.

4.3.16 Accelerated stability. Fill an 8 ounce wide-mouth glass jar,
approximately 4-1/2 inches high and 2 inches in diameter, with the packaged enamel.
Secure the cover tightly and invert the jar momentarily to check for leaks. Place
the sample in a 60 2 °C (140 %4 °F) oven in an upright position for 7 days. After

¥ an apparatus of this tvpe, powered by a 1/4 HP motor, operates at a rate of €
cycles per minute and is manufactured by Red Devil Tools, Irvington, NJ.
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Nonconformance to 3.6.3 shall const1tute failure of this test.

this period, allow to cool to room temperature and examine the contents.

4.3.17 Suspension properties. Reduce the enamel as specified in 4.3.11. Place

six ounces of the reduced material in an 8 ounce gTass jar. Allow the stoppered Jar
to remain undisturbed for 24 hours and then Dlace the unopene ed Jaf on a Daiﬂt shaker
e emAa~s SLimd S A D TA md mmib b bbb mamdande Lo N ecnmnnndc Danvamsina +ha

dd> Speliiied i1n 4.90.14 drid dglLdLE ine contents vor cu sSeConas. RECAAQIIE LT
matevial fay anv avidonscs nf nnan_hnamnAaanoity Ar infdicnercard niomant nneanfarmareco
macci rQai TuUT ajity Ty iutiive Ui mnmui IIUII!UyCIICILJ (S A UIIU T STl oW P iygiiviie . IVUIILUII Y U IIQirnv e
to 3.6.4 shall constitute failure of this test.

4.3.18 Spraying properties. Reduce the enamel as specified in 4.3.11. Holding
the spray gun 8-10 inches from a smooth steel panel, spray to a dry film thickness of
0.0013 to 0.0017 inches according to FED-STD-141, method 4331. Allow to air dry for
24 hours and evaluate for compliance to 3.6.5.

A a 10N 7202734 TV 2 e o 4L .. ~alL ..M | PP Y - A - PPN aF ~Y b b P R 4+ Lo~ Py |
4.5.137 riexiviiity. USTING meLnyi eLnyi KeLonk <4rid a 010 LioLn, Citdil LIE Sieel
fﬁnn] 34‘:‘:"‘ n:nn1r anr' nYyANAwWwA AvauwdAtne e InA - N NN inf‘h 4’-‘1’1m :nr\1ir~nfnv~ In nnA {nh"\
LillipidiTu paiicio d4aiiu propdic Ul awuuwiis US iy d V.uud 1Lt 1 i appritacul (Vv.vus i
gap clearance). Air dry the panels for two days and force dry 24 hours at 60 22 °C

Condition the panels for 1 hour at standard conditions and bend over a 1/8-inch
mandrel Evaluate according to FED-STD-141, method 6221. Check for comp11ance with
3.6.6.

4.3.20 Knife test. Using the flat portion of the panel used for the flexibility
test (see 4.3.19), perform this test in accordance with FED-STD-141, method 6304 and
check for compliance with 3.6.7

4.3.2] Water resistance. Prepare drawdowns on steel tinplated panels as

specified in 4.3.19. Air dry the panels for 7 days an ind immerse ha]fway in distilled
water for 18 hours. Evaluate for compliance with 3.6.8.

4.3.22 Hydrocarbon res1stanc Prepare drawndowns on steel tinp?ated panels as
9.

specified in 4.3.1 Air dry t e panels for 7 days and immerse halfway in a
hydrocarbon mixture Caﬁsistiﬁg of 70 percent by volume of iso-octane and 30 percent
hy vnlimo Af tnliiana $Aav A bkAtivce Cuanlitatasa fAr ~rAamnlianra with 2T A& Q

UJ YU T UHIT vi LU I UCTHIT 1Vl - Huuug o. LvaiuaiLtT Ui \.—UIHPI TQIILT W LIl VeV /.,

4.3.23 Adhesion. Prepare panels as specified in 4.3.19 but air dry for 7 days
and force dry for 48 hours at 60 #2 °C. Condition the panels for 1 hour at standard
conditions and then score a line though to the metal across the width of the film
using a sharp pointed knife. The film shall then be taped perpendicular to and
across the score line with water resistant, pressure sensitive adhesive tape

(3/4-inch width) conforming to PPP-T-60, type IV. The tape shall be pressed down
with two passes of a 4-1/2 pound rubber covered rolier, approximately 3-1/2 inches in
Aiamataor hy 1_2 /A4 Sneahac 1:;m wiAdth Tha citn€amna AF +thn »allavr chall haua a dAiiramotor
uviaiicLcl vy 1-9/% ey it wildilii. e sSuridic vl LHT T UtLicTy S0Aa it Jiave G JUur v vt
hardness value within the range of 70 to 80 ¥ Allow 10 seconds for the test area
to return to room temperature. Grasp a free end of the tape and at a rapid speed,
strip it from the speci en by pulling the tape back upon itself at 180 degrees and
check for film removal. Nonconformance to 3.6.10 shall constitute failure of this
test.
2/ A v 1lar ~f thic tunes 3¢ availahla Fvram tha Drpceniva Cancitiun Tann (pronecil 1201
HERSURSEHE o) i ittt 9 19 p': LD TR > S N < B B SR80 I od HTON LN T oau - JUIFS L ve "'P't‘ LCuwan bt dLVy
Waitkeaar Pnad Rlenviow Ti RNN2E
RAUNLYUI Wau, MiTiiy rown, 4L VVVLE Ve
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4.3.24 Salt spray resistance
accordance with to TT-C-490, type 1 ¢ Reduce “theenamel as soec1f1ed in 4.3.11 and
spray the pdneI> to & dry fiwm thickness of 0.0C123 to C.0017 inches on the ground
side and air dry for 7 days. Coat edges and uncoated meta] surfaces with wax or
other suitabie coating, but do not score. Expose the paneTs to 5 percent salt spray
for 120 hours as specified in ASTM B 117. Remove the panels, wash gently in running

’
water no warmer than 100 °F (38 °C) until free from any visibie salt deposits.
Examine immediately for compliance with 3.6.11. Strip the enamel from the panels and
inspect the panels for rust, pitting or corrosion. Nonconformance to 3.6.11 shall
constitute failure of this test

4.2.25 Weather resistance. Prepare two panels as specified in 4.3.24. Allow to
air dry for 7 days and place on outdoor exposure for 24 months at an angle of 45
degrees facing south in the latitude of Washington, DC. After exposure, examine for
comp!1ance with 3.6. Then strip the enamel f1|m from tne metal and inspect the
surface. Nonconform 3 2 i test

(@]
-~
E\
[« SIS
o I A V)
O -
[¢0]
la
(@]
G
(o)
P
.
%]
po
o
O
>
(%2
)
—
[
=
I
(42
-
al
ol o
[ =
3
(¢>
@]
—h
(a4
:
-
v
=
4
w
s

4.3.2
to ASTM

4.4 Inspection of packaging. The preservation, packing and marking specified in
5.1 and 5.2 shall be examined for quality conformance in accordance with the

applicable requirements of PPP-P-1892.

| ArVYACTNMN
J . AULRAG L ING

5.1 Packaging and packing. The enamel shall be packaged and packed in accordance
with PPP-P-1892. The level of packaging and packlng shall be level A, B, or C as
specified (see 6.2). The enamel shall be furnished in l-pint cans, l-gallon cans,

5-gallon pails, or 55-gallon drums as specified (see 6.2).

5.2 Marking. Marking of each contain intermediate containers, shipping
containers, and palletized loads shall be iﬁ accordance with PPP-P-18%2. Special
markings shall be as specified in the contract or purchase order (see 6.2).

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

~ 0y v 3 : - -4 N S ~ PR | - A

6.1 Intended use. This specification covers an alxya enamel that when reduced as
et £ nd b eTT Lmiia o memist o 2z Vead Vo mramenmontn mmsmenmoomm IVNC\ Amembamd AL ;mnd mawmns
SpeCcitied Shidii ndve d delmUlﬂ VUIdLIlE rgdnu. LUlIIpUUIIU \YUL ) Curitent vl vt nure
than 420 grams per liter. The intended use is on primed or pretreated metal surfaces
where exposure to lead or chromate pigments is not permitted.

6.2 Acquisition requirements. Acquisition documents should specify the
following:

a. TJitle, number, and date of the specification.

b. Issue of DoDISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1.} and 2.2).

onderite 37,

AD or
TV AV A

ID

u
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c. Level of packaging and packing required (see 5.1).
d. Size of container required (see 5.1).
e. Any speciail marking required (see 5.2).

6.3 Qualification. With respect to products requ1r1ng qualification, awards will
be made only for products which are, at the time set for opening of bids, qualified
for inclusion in the applicable Qualified Products List wheth er or not ,,Ch products

have actually been so listed by that date. The attention of contractors is called to
this requirement and manufacturers are urged to arrange to have the products that
they propose to offer to the Federal Government tested for qualification in order
that they may be eligible to be awarded contracts or orders for the products covered

~

by this specification. The activity responsible for the Qualified Products List is
the US Army Research Laboratory, ATTN: AMSRL-MA-E, Fort Belvoir, VA 22060-5606, and
information pertaining to qualification of products may be obtained from this
activity.

6.3.1 Qualification colors. Upon successful completion of qualification testing
of colors shown in the left column of table V, qualification will be extended to the
respective colors listed in the right column (see 3.3).

~

TABLE V. Colors approved by extension of qualification.

Color Qualified Additional Colors to Which Approval is Extended
17170
1/170 -
114K -
R A
32246 -
33538 33655
34088 34108
35044 35109
37038 -
37925 34558, 36118, 36231, 36440, 37142, 37875
6.4 Basis of purchase. The enamel covered by this specification should be
purchased by volume, the unit being one US liquid gallon of 231 cubic inches at 20 °C
(68 °F)
Ve vy

6.5 Material Safety Data Sheets. Contracting officers will identify those
activities requiring copies of completed Material Safety Data Sheets prepared in
accordance with FED-STD-313. The pertinent Government mailing addresses for
submission of data are listed in FED-STD-313, appendix B.

Z £ Coibh annd & mraen [l cmmdY T a o
6.6 Subject term {(Key word) listing.
Alkyd ename1

L
Low VOC coatlnq
Volatile organic compounds (VOCs)

6.7 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the

~oat

extensiveness of the cnanges.
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