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MIT~C-53039A(ME)

SUPERSEDING
MIL~C-53039 (ME)
16 April 1984

CHEMICAL AGENT RESISTANT

This specification is approved for use within the USA Belvoir Research,
Development and Engineering Center, Department of the Army, and is available
for use by all Departments and Agencies of the Department of Defense.

1. SOOFE

1.1 Soope. This specification covers both camouflage and noncamouflage, ane
campanent chemical agent resistant, aliphatic polyurethane coating for use as a
finish coat on military cambat equipment. The coating is lead and chramate
(hexavalent) free and has maximm of 420 gm/liter (3.5 lbs/gallon) volatile

organic campourds.
1.2 Classification.

1.2.1 oOolors. The ocoating shall be of the following colors as specified (see
552) L]

Aircraft Black 37038 Black 37030 Green 383, 34094
Aircraft Gray 36300 Brown 383, 30051 Interior Aircraft Black 37031
Aircraft Green 34031 Dark Green 34082 Interior Aircraft Gray 36231
Alrcraft Insignia Dark Sardstone 33510 Olive Drab 34088 .

Blue 35044
Airceraft Red 31136 Earth Yellow 33245 Sard 33303
Alrcraft white 37875 Field Drab 33105 Tan 686, 33446

Aircraft Yellow 33538

Beneficial caments (recamendations, additions, deletions) and amy pertinent
data vhich may be of use in improving this document should be‘addressed to:
USA Belvoir Research, Develomment, and Engineering OCenter, ATIN: STREE-TSE,
Fart Balvoir, VA 22060-5606 by using the self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the erd of this
doament or by letter.

AMSC N/A FSC 8010
DISTRIBUTICN STATEMENT A. Approved for public release, distribution is unlimited.
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MIT~C-53039A(ME)
2. APPLICAEBIE DOOIMENTS

2.1 Govermnment documents.

2.1.1 Soec1ficatlons and standards., The following specifications and
stardazdsfomapartofthlsdocunenttotheextmtspemfledhemn Unless
otherwise specified, the issues of these documents are those listed in the issue
ofﬂxeDeparmnrmofDemeeIrﬂacofSpeciﬁcadasarﬂstardards(mDISS)am
supplement thereto, cited in the solicitation (see 6.2).

SPECTFICATIONS
FEDFRAL
TT-B~-1325 - Beads (Glass Spheres); Retro-Reflective.
TT-C-450 - Cleaning Methods and Pretreatment of Ferrous
Surfaces for Organic Coatings.
TT-5-735 - Stardard Test Fluids, Hydrocarbon.
TT-T-291 - Thinner: Paint, Volatile Mineral Spirits (Petrvleum
Spirits).
PPP-P-1892 - Paint, Varnish, lLacquer and Related Materials:
Packaging, Packing and Marking of.
MITLTTARY
MIL~1~2104 - Iubricating 0il, Internal Combustion Engine, Heavy-
Duty.
MIL~P-23377 - Primer Coating, Epoxy-Polyamide, Chemical and
Solvent Resistant.
MIL~P-52192 - Primer Coating, Epoxy.
MIL~P-53022 - Primer, Epoxy, Corrosicon Inhibiting, Lead and
Chramate Free.
MI1~P-53030 - Primer Coating, Epoxy, Water Reducible, Iead and
MII~T-81772 - Thimmer, Aliphatic Polyurethane Coating.
MI1~P-85582 - Primer Coatings: Epoxy, VOC Compliant, Chemical and
Solvent Resistant.
STANDARDS
FEDERAL
FED-STD-141 - Paint, Varnish, Iacgug:arﬂne.lated Materials:;
Methods of Inspecl'_'i.m, Sampling and Testing.
FED-STD-313 - Preparation and Submission of Material Safety Data
FED-STD-595 - Colors.

Source: https://assist.dla.mil -- Dowraoaded: 2016-11-26T08:11Z
Check the source to verify that this is the current version before use.



MIL~C-53039A (ME)

MITITARY
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-147 - Palletized Unit Loads.
MIL-5TD~45662 - calibration System Requirements.

(Unless ctherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATIN; NPODS), 5801 Tabor Averme, Philadelphia, PA 19120-5099.)

. : 2. Joc s, apd publications. The following other
Goverrment documents, and publications form a part of this document to the extent
specified herein. Unless otherwise specified, the issues are those in effect an
the date of the solicitation.

DEPARTMENT OF TRANSPORTATION (DOT)
49 CFR, 171-178 Hazardous Materials Requlations.

OOCUPATICNAL SAFETY AND HEAIODH ADMINISTRATION (OSHA)

29 CFR, 1910.144 Safety Color Code for Marking Physical Hazards.

29 CFR, 1910.145 Specifications far Accident Prevention Signs and Tags.
{Applicatien £ cc“p es shauld be addressed to the Superintendent of Doauments,

Goverrment Printing fice, Washington, DC 20402.)

2.2 Nop-Govermment publications. 'The following doament(s) form'a part of
this doament to the extent specified herein. Unless otherwise specified, the
issves of the doauments which are DoD adopted are those listed in the issue of
the DODISS cited in the solicitation. Unless otherwise specified, the issues of
doaments not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

AMERTCAN SOCTETY FOR TESTING AND MATERIALS (ASTHM)

D 476 - Titaniun Dioxide Pigments, Specification for.
Specular Gloss, Standard Test Method for.

D 523 -
D 562 = Consistency of Paints Using the Stormer Viscosimeter, Methed
. of Test far.

D 659 -Reaisba:netocmkingofmm.ormmts Evaluating Degree
of.

D 768 - Yellow Iran Oudde, Hydrated. ”

D 1014 - Conducting Exterior Bxposure Test of PFaints on Steel, Standard
Method of.

D 1210 - Fineness of Dispersion of Pigment - Veiﬁclew'staxs Standard
Practice for.

D 1308 -Effectomese!mlddmicalmCleararﬂPignmﬁedOrgamc

-

Finishes, Standard Method of Test for. -
D 1849 - Package Stability of Paint, Standard Test Method far.
D 3335 = Test for Low Concentration of Iead, Cadmium and Cobalt in

Paint by Atomic Absorption Spectroscopy.
3
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D 3960 - Determining Volatile Organic Content (VOC) of Paints and
Related Coatings, Standard Practice for.

E 97 - Directional Reflectance Factor 45-Deg 0-Deg, of Opague
Specimens by Broad - Band Filter Reflectametry, Test Method
for.

E 208 - Crecd-rrrdhetcanot-rr and I'bc:r-r-lrdﬂm of olor in CTE 1931 Svst

e P Rndh. Wl Bt A enke, AL W

StardardReoamerﬂedecticefor.

A R g e aley

G 26 - Operating Light- and Water-Exposure Apparatus (Xenon-Arc
type) for Exposure of Normetallic Materials, Recammended
Practice for.

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

NATIGRAL MOTCR FREIGHT TRAFFIC ASSOCTATICN, INC., AGENT
Natiocnal Motor Freight Classification
(Application for copies should be addressed to the American Trucking

Association, Inc., Traffic Department, 1616 P Street, N.W. Washington, DC
20036.)

UNIFURM CIASSIFICATION OMMITTEE, AGENT

(Application for copies should be addressed to the Uniform Classificaticn
Committee, Room 1106, 222 South Riverside Plaza, Chicago, IL. 60606.)

SOUTH COAST ATR QUALITY MANAGEMENT DISTRICT

RUIEllO?-MarmfactureciMetalPartsandednctscoatims.

(Application for copies should be addressed to the Scuth Coast Air Quality
Management District, 9150 E., Flair Drive, El Monte, CA 91731.)

(Non-Goverrment standards and other publications are normally available fram
the organizations that prepare or distribute the documents. These documents also

T e

maybeavailableinorﬂurmghlibrariesorcthermfomtimlservicas)

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 doament takes |

ein e =al—ls e =] X
pr . }“C‘Pﬂ‘m‘g in th‘ﬂ Anﬂv-u\rﬂ:' }\n 'GI- EIM\‘EMM F-le o)l 1!'!:"\1% 151“E am

regulatiaxsxmlessaspeciflcexmpticmhasbeencbtanled
3. REQUIREMENTS
3.1 Qualification. The coating furmished under this specificaticn shall be a
product which is qualified for listing on the applicable qualified products list
at the time set for opening of bids (see 4.2.1 and 6.4). Any change in the

4
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farmilation of a qualified product will necessitate its requalificaiton. The
material supplied under cantract shall be identical, within mamifacturing
tolerances, to the products receiving qualification.

3.2 Materials. The materials used in the ococatings shall be as specified
herein., Materials not specified shall be selected by the contractor and shall be
subject to all provisians of this specification.

lectance. All oolars listed in 1.2.1 shall
tomeamstmtemerequnedspectralmﬂecmmepmpertiainﬂevisible
(380~-700 nancmeters) ard near infrared (700-900 nancmeters) spectral regions
under Standard Illuminent C tested as specified in 4.3.2.

3.3.1 Camouflage. Camouflage colors are those for which there are nemerical
requirements for chramaticity in table I and colar chips are available from the
preparing activity (see 6.6). The color shall fall within 2.0 National Bureau of
Standards (NBS) units of the values listed when calculated using the average
brightness of the range specified. Figures 4 through 16 may be used as
appraximate quidelines to the chromaticity limits for the appropriate color. In
addition, Dark Green 34082 and Green 383, 34094 shall meet the spectral
reflectance limits listed in table III and plotted in figure 12..

3.3.2 pAlrcraft camouflage. Alrcraft camouflage colors are those for which
there is only a maximm infrared reflectane requirement. Aircraft Gray 36300,

Aircraft Green 34031, Interior Aircraft Black 37031 and Dark Samxdstone 33510
shallvisxallymatchd\ipsﬁmﬁ.slmdbythepreparirgactivity (see 6.4) ard meet
the infrared reflectance requirements of table I when tested as specified in
4.3.11,

3.3.3 other colors. All cther colors listed in 1.2.1 shall visually match the
appropriate chip from FED-STD-595. .

TABLE I. Oolor and reflectance requirements.

Chramaticity Infrared® . ‘Allowable?
Golar Brightness X 4 Min. Max. Ratio
(¥)
Dark Greem 0.071 - ,091 0.339 0,390 - 60.0 5.2
34082
Green 383, 0.063 - .083 0.328 0.365 - 60.0 5.2
34094
Pield pDrab 0.093 - .117 0.390 0.383 25.0 35.0 -
33105
Earth Yellow| 0.228 - .263 0.420 0.395 30.0 40.0 -
33245 ‘
Samd 33303 0.284 - .323 0.360 0.366 55.0 65.0 -
Brown 383 0.060 - .080 0.357 0.342 8.0 20.0 -
30051
Black 0.030 - ,041 0.310 0.315 0.0 15.0 -
37030
S
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TARLE I. Oolor and reflectance requirements. (Cont'd)
Chromaticity :I'.n.fxaredy Jlxllcmfablnzaz2
Color Brightness - X Y Min. Max. . Ratio
(Y) .
Aircraft Green - - - - 7.0 -
34031
Tan 686, 0.360 - 0.400| ©.368 0.364 40.0 50.0 -
33446
Interior Air-
craft Black - - - - 7.0 -
37031
Aircraft Gray - - - - 15.0 -
36300
Dark Sard- - - - - 45.0 -
stone
33510
1/ See table II or 4.3.11.
2/ The ratio is calculated by dividing the average infrared reflectance by the
average red region reflectance.
TARIE II. Selected Ordinates for determining infrared and red
reflectance values from spectrophotometric curves.
Magenta
Red Region Infrared Region
Rancmeters Nanometers
620.0 714.0 769.0 816.0
626.0 ’ 725.0 773.0 82l1.0
638.0 ‘ 730.0 777.0 826.0
645.0 737.0 783.0 831.0
649.0 . 742.0 787.0 836.0
652.0 747.0 793.0 842.0
€53.0 ’ 751.0 797.0 848.0
655.0 756.0 802.0 855.0
658.0 760.0 807.0 862.0
663.0 764.0 811.0 873.0
6
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Bapameters Max. Min. Napometery Max, Min.
600 10.2 - 760 59.5 40.0
610 9.8 - 770 61.5 42.0
620 5.8 - 780 - 42.0
630 9.8 - 790 - 42.0
640 9.5 - 800 - 42.0
650 9.5 - 810 - 42.0
660 10.0 - 820 - 42.0
670 10.5 4.0 830 - 42.0
680 13.0 5.8 840 - 42.0
690 21.5 8.5 850 - 42.0
700 28.0 11.0 860 - 42.0
710 35.8 15.0 870 - 42.0
720 41.0 19.0 880 - 42.0
730 48.5 25.0 890 - 42.0
740 51.8 30.0 900 - 42.0
750 56.0 36.3

3.4 Comosition. The material shall be furnished as a single package, amd
shall consist of a aliphatic polyisocyanate prepolymer cambined with volatile
solvents, pigments, exterders and additives. .

3.4.1 Pigrent. The pigments listed in table IV, or any cambination thereof,
shall make up the primary hiding pigmentation for the colors specified. Irun
oxides used as hiding pigments shall be of synthetic arigins and not naturally
occanring. The titanium dioxide shall be a rutile, chalk resistant type
conforming to ASTM D 476, type III or IV. If other tinting pigments are used to
match the spectral characteristics, these additiomal pigments must have good
colar stability. No lead or chrumate (hexavalent) pigments shall be used and
antimony sulfide shall be absent. The exterder pigments shall be silicecus
matter amd shall not exxeed the amounts specified in table VI based on the .
mamifactrer's statement of camposition. Glass beads for Interior Aircraft Black -
37031 shall conform to TT-B-1325, type I, grade B and shall conform to the amount
specified in table VI.

7
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TAEIE IV. Pigmentation.

Dark Green,
34082

Green 383,
34094

Field Drab
33105

Brown 383,
30051

Earth Yellow
33245

Sand 33303

Tan 686,
33446

Dark Sandstone
33510

Aircraft Green
34031

Olive Drab
34088

Black 37030

Aircraft Black

37038

Acid insoluble green pigment predominately ocamposed
of cobalt, zinc, and chramium axides with other oxides
permltted carbazole dioxazine violet, iron axides,
chraomium oxide, light stable organic yellow and orange,
zinc/magnesium ferrite or other mixed metal oxides.

Chraomium oxide, titanium dioxide, carbon black, carbazole

dioxazine violet, iron axides, zinc/magnesium ferrite aor
cther mixed metal oxides.

Iron oxides, carbon black, zinc/magnesium ferrites or other
mixed métal oxides.

Carbon black, iron oxides.

Interior Aircraft

Black 37031

Aircraft white
37875

Alrcraft Red
31136

Aircraft Gray
36300

Interior
Alrcraft
Gray 36231

Alrcraft
Insignia Blue
35044

Tltanlum dioxide.
Titanium dioxide, light stable organic red.

Titanium dioxide, carbon black, iron cxides.

cr;;rnr;tniﬁusxwanine blue, carbon or lampblack, black irun
axide, titanium dicdide.
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3.4.2 Nomvolatile vehicle. The nanvolatile vehicle shall be a hydroxyl
texrminated prepolymer reacted with an aliphatic polyisocyanate. The IR spectrum
of the partially cured resin shall show the presence of aliphatic polyisocyanates
(for eample figure 1) and shall contain no aramatic polyisocyanates when
determined as stated in 4.3.5.

3.4.3 YVYplatile organic compoamds (VOC). When tested as in 4.3.6 the VOC limit
shall not exceed 420 gms/liter (3.5 lbs/gallon) as defined in Rule 1107 SCAQMD.

3.5 Quantitative requirements. The coating chall conform to the quantitative
requirements of table V when tested as specified in 4.3.

TABLE V. Ooating requirements.

Characteristic Min Max.
Chramate, hexavalent Negative
Lead content, percent - 0.06
Pignent, antimony sulfide Negative
Coarse particles and skin (retained No. 325 mesh
sieve), percent by weight of pigment - 1.0
Viscosity, Krebs-Stormer, K.U. 65 80
Fineness of grimd for camouflage ard Dark
Samdstone 33510
Hegpnan 3 -
ASTM Micrans - 60
Intexior Aircraft Black 37031
Hegman ‘ . 0
ASTM Microns 100
Aircraft Green 34031
Hegman 0 2
ASTM Microns 75 100
Other_colors.
Hegman 4 -
ASTM Microns - 50
Hiding power (cxittrast ratio)
Alrcraft Red 31136 .94 -
Alrcraft white 37875 .92 -
.98 -
S 30
- 3
- 4
- 1.5
- 4.0
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TABLE V. Coating requirements. (Contirmed)

Characteristic Min. Max.
Other camouflage colors.
60 degree ' - 1.0
85 degree - 3.5
Aircraft Green 34031 and Interior Alrcraft Black
37031.
60 deqgree - 0.5
85 degree - 1.0
Other colors.
60 degree - 3.0
85 deqgree - 8.0
3.5.1 Specific quantitative requirements. Each color shall confarm to its

specific requirement in table VI when tested as specified in 4.3.1.1. Total
solids, pigment solids and vehicle solids are calculated as percent by weight.
Extender, pigment is percent by weight of pigment.

Color Total Vehicle Pigment Extender
solids solids solids pigments
(Min. ) (Min.) (Min.) Max.)

Dark Green 34082 65 a1l 33 60
Green 383, 34094 65 31 33 60
Field Drab 33105 65 31 30 67
Farth Yellow 33245 65 31 30 67
Sand 33303 65 31 ' 30 67
Brown 383, 30051 65 31 30 - 67
Black 37030 65" 31 -. 30 83
Aircraft Green 34031 65 31 28 701
Interior Aircraft Black 65 31 27 78Y/

37031
Olive Drab 34088 ’ 65 31 : 30 67
Tan 686, 33446 65 31 30 67
Dark Samistone 33510 65 31 30 67
Aircraft white 37875 65 25 . 34 52
Aircraft Red 31136 65 31 27 75
Alrcraft BRlack 37038 65 31 ' . 27 85
Aircraft Gary 36300 65 31 32 62
Aircraft Insignia Blue

35044 65 31 16 88
Interior Aircraft Gray '

36231 . 65 31 32 62

1/ 19-20 percent of total pigment is glass beads.
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3.6 Qualitative recquirements.

3.6.1 Condition in contajner. When tested as specified in 4.3.12, the coating
shall be free farm grit, seeds, skins, abnormal thickening or livering in a
freshly opened container ard shall show no more pigment settling or caking than
can be easily and campletely reincorporated to a smooth homogenecus state.

3.6.2 Storage stability.

poce] exats . After testing as
coatirgshaumeetalltherequanentsofmesped.f tion and have
viscosity increase of 90 Ru's per amendment 1} changes. There shall be no
amrdling or hard dry caking and any sedimentation shall easily mix back into a
smooth hamogeneous state.

3.6.2.2 Pul) container storage stability. A full quart can shall show no
skiming, livering, audling, hard dry caking nor tough gummy sediment when
tested as specified in 4.3.13.2. It shall remix readily to a smooth hamogeneous
state, shall have a maximm viscosity increase of 90 Ru's per amendment 1 changes
and shall meet all other requirements of this specification.

3.6.3 Spraying provertieg. wWhen tested as specified in 4.3.14, the coating
shall spray satisfactorily in all respects amd shall show no runmning, sagying, or
streaking. The ccating should not spray dry and the dried film shall show no

dusting, mottling, color separation or other film irreqularities or defects and
shall present a smooth (except Alrcraft Green 34031 ard Interior Aircraft Black

37031) lusterless finish free fram seediness.

3.6.4 Prushing properties. The coating shall brush satisfactorily and shall
dry to a smooth, uniform film, free from seeds, runs, sags, or streaks when
tested as specified in 4.3.15.

3.6.5 Flexibility. A film of the coating tested as specified in 4.3.16 shall
withstand berding without cracking or flaking.

3.6.6 PRecoatability. When tested as specified in 4.3.17, recvating of a dried
film shall produce no lifting, softening, or other film irregularity.

3.6.7 Rater resistance. Afﬂ.mofthecoat.i.rgtastedasspeciﬁedin4318

3.6.8 WM Afﬂmoftheocatingtestedasspec.tfiedin
4.3.19 shall show no blistering or wrinkling when examined immediately after
removal fram the hydrocarbon test fluid., when examined 2 hours after removal,
t!meshallheme:mivesoftening,whitaﬂ:g,ormuhq. After 24 hours

drying, the panel which was immersed shall meet the specification requirements in
4

n
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regard to hardness, adhesion, and general appearance when u.uli_.u.r.“"““ uu to a pancl
pIEparedatUmsametmemtmtimemaia:ﬂshallhavem a 0.5
gloss unit increase over the original 60degreea:ﬂ85degreespeculargloss

3.6.9 Acid resistance. For Dark Green 34082, and Green 383, 34094, a film of
ﬂxecoatjrgtestedasspecﬁledin4320$hallhav2mbnsterugardstmm
chargge from the original color.

3.6.10 Polish resistance (except Interior Adrcraft Black 37031). A film of
the coating tested as specified in 4.3.21 shall have a maximm 85 degree specular
gloss of 12 for all colors except Aircraft Green 34031. Aircraft Green 34031
shall have a maximm 85 degree gloss of 5.

3.6.11 Accelerated weatheri:n. Samples of aircraft colors ard Olive Drab
34088 tested as gpecified in 4.3.22 for 300 hours shall show no crackiryg,
chalking, loss of adhes:.cm, ard shall meet the color, 60 and 85 degree gloss
requirements of the specification. Camouflage colors tested as specified in
4.3.22 for 300 hours shall show no cracking, chalking, loss of adhesion, or
msahtheGOarﬂBSdegreeglossa:ﬂﬂmcolordmgeshaubelesstkmn

- e S T sl I i e P - Y.y o g T Ty . e T ) S N

2 2 nux: WLLLD. 411 auuluivuii, L.H!': CAllRALL Jayyc LIJ..I.U.I.:I arcer atceieracea WG LI UM
shall remain within 2.5 NBS units of the value specified in table I at the
avez-ageofﬂieallmablebnghtnessmnge The infrared reflectance and
allowable ratio shall remain within those limits originally specified.

3.6.12 DS2 resistance. Afﬂmofthecoat:.rgwlmtestadasspec:.fledin
4.3.23 shall show no blistering, wrinkling, or film softening when examined
immediately after washing with warm water. After drying, there shall be a
mxmmcolordm'geofzsNEmutsvhencauparugaportmnofthemt@ted
panel to that of the tested area.

3.6.13 Chemical agent resistance. A film of the ooating tested as specified
in4324ﬂxalldesorbamamnnnof%mcmgransofagent@arﬂl%mcmgrans

of agent HD.

3.6.14 Weather resistance. Films of the coating tested as specified in 4.3.25
shall show no checking, cracking, or appreciable film detericration. There shall
be no more than light chalking (see ASTM D 659). The color shall show no
a:cessiveduangemvalueaxﬂdma:ﬂmduargeinlme After removal of any

=1 wa S _a [ S . | . Ty e gy, R, Eeve T T SR, g SRy S [ T g Spir S |

c:mmvgmlmnasocumm, e Original oolor SiAll PDE BulSLanuially resuworea

and the washed area shall show no more than slight fading or darkening.

3.6.15 Exclusion of toxic solvents. The product shall contain no benzene,
chlorinated compourds or ethylene based glyool ethers and their acetates:-- -

3.7 Material safety Data Sheet (MSDS). A MSDS shall be prepared in
acoardance with FED-STD-313 for the aliphatic polyurethane coating. The . ..
contractor will overpack a copy of the MSDS with each shipment of material (see
6.5). -

jnst:uchonga_;m Inadda.tlmtothemrkmgsspecxfledin53
cm'rtaumshallbele;iblymr}uadcrlabeledwiththefnuownxg

3.8 Use
ard 5.3.2,

12
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Caution: The Surgeon General requires airline respirators to be used unless
air sampling shows exposure to be below standards, then either
chemical cartridge respirators or airline respirators are required.
Avoid contact with skin amd eyes. Use with adequate ventilation.
For other safety and disposal recamerdations refer to the Material
Safety Data Sheet. Keep container tightly closed. This coating is
very water sensitive and caution must be taken to insure that water
or high lumidity do not come in contact with the coating at any
time during reduction, application or @rying. If necessary far
spray application, use anly urethane grade thimmer for reduction.
MATERTAL SHOXLD BE USED WITHIN 8 HOURS AFTER REDUCTICN.

NOTE: If 1,1,1,trichloroethane is used in reduction, do not use
spray equipment containing any aluminum camponents.

4. QUALITY ASSURANCE PROWISIQNS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract, the contractar is respansible for performance of all inspection
requj.ranemsasspecifiedherejn Except as otherwise specified in the contract,
the contractor may utilize his own ar any cother facilities suitable for the
performance of inspection requirements specified herein, unless disapproved by
the Govertment. The contractor shall certify that their Test, Measurement and
Diagnostic Bquipment (TMDE) is calibrated in accordance with MIL-STD-45662. The
Govermment reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure that supplies
and services conform to the prescribed requirements.

4.1.1 Sampling, inspection, and testing. Unless otherwise specified,
sampling, inspection and testing shall be in accordance with section 1000 of
FED-STD~141.

4.1.2 Material Safety Data Sheet. Material Safety Data Sheets must be in
carpliance with the requirements of FED-STD-313 (see 3.7).

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

a. Qulification (see 4:2.1 amd 6.4).

b. Acceptance of individual lots (see 4.2.2).

Cc. Acceptance far use as campanent on end item (see 4.2.3).

d. validation of spectral reflectance characteristics (see 4.2.4).

e. Inspection of paciaging (see 4.4).

4.2.1 oualification tests. Q«mlificatimtzst.imshallmistoftestsfor
allra;u.i.renmtsspeciﬂedinsectim

4.2.2 M. Acceptance testing of individual lots shall consist
of the following tests: Ondition in ocontainer, hiding power, total solids,
infrared reflectance, viscosity, fineness or grimd, specular gloss, drying time,
oolora.rﬂspecttalreﬂecl:arne spraying properties, an:lmbd.ngpropertisas
specified in sections 3 amd .
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4.2.3 Oonformance tests. When approved by the cognizant activity, acceptance
of lots for use as a camponent on an end item shall -be based on conformance with
specified requirements for the following characteristics:

Color - spectral reflectance
Fineness of grimnd

60 degree gloss

85 degree gloss

Acid resistance

Hydrocarbon fluid resistance
Water resistance

4.2.4 Vvalidaiton. (Except aircraft colors Red 31136, Blue 35044, Interior
Gray 36231, Black 37038, white 37875, Yellow 33538, Interior Black 37031, Dark
Sardstone 33510, and Olive Drab 34088). The contracting officer shall require
that a pint sample from each production lot be forwarded to the Commander, US .
Army Belvoir Research ard Development, and Engineering Center, ATIN: STREE-VO,
Fort Belvoir, VA 22060~5606, for validation of spectral reflectance
characteristics.

4.3 Test methods.

4.3.1 Test corditions. The routine testing condition shall be 'in accordance
with section 9 of FED-STD-141 or in accordanc with the appropriate ASTM method
except as otherwise specified herein. Failure of any test result to fall within
the ranges specified in 3.3, 3.4, 3.5, 3.6, and 3.7 shall constitute failure of
the applicable test.

4.3.1.1 Test procedures. The following tests (see table VII) shall be
conducted in accordance with FED~STD-141 or ASIM as specified herein. The right
is reserved to make arny additicnal test deemed necessary to determine that the
coating meets the requirements of this specificajton. -

4.3.1.2 Test panels. Except as otherwise specified, steel test panels shall
be pretreated with a zinc phosphate coating conforming to TT-C-490, type I.

TABIE VII. JIndex.

Application Applicable :
Item method in ASTM Test . Test Requirements
FED-STD~141 | Method Paragraph | Paragraph
Color ard spectral 6241 E 308 4.3.2 3.3
reflectance .
Total solids - - 4.3.3 Table VI
Pigment analysis 4021 - 4.3.4 Tables IV, VI
amd 3.4.1
Titanium dioxide - D 476, III - 3.4.1
Chramate, Hexavalent - - 4.3.4.1 Table V
Lead content - - 4.3.4.2 Table V

Source: https://assist.dla.mil -- DowMibaded: 2016-11-26T08:11Z
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TABIE VII. Index. (Cont'd)
Application Applicable
Item method in AST™M Test Test Requirements
FED-STD-141 | Method Faragraph | Paragraph
Antimony sulfide - - 4.3.4.3 Table V
Nonvolatile vehicle - - 4.3.5 3.4.2
Coarse particles 4052 - - Table V
and skins
Volatile organic - D 3960 4.3.6 3.4.3
coopoaunds
Viscosity
Krebs-Stormer - D 562 - Table V
Hiding-power
(contrast ratio) - D 2805 4.3.7 Table V
Fineness of grind - D 1210 4.3.8 Table V
Drying time 4061 - 4.3.9 Table V
Specular gloss - D 523 4.3.10 Table V
Infrared reflectance
Camcuflage colars 6241 - 4.3.2 Table I
Noncamouflage colors 6242 - 4.3.11 Table I
Cardition in 3011 - 4.3.12 3.6.1
container
Starage st'abi.lity, - - 4.3.13.1 3.6.2.1
accelerated
Storage stahility, - D 1849 4.3.13.2 3.6.2.1
full container
Spraying properties 4331/2131 - 4.3.14 3.6.3
Brushing es 4321 - 4.3.15 3.6.4
Flexibility 6221 - 4.3.16 3.6.5
Recoatability - - 4.3.17 3.6.6
Water resistance - D 1308, 4.3.18 3.6.7
Sec. 6.4
Rydrocarbon - D 1308, 4.3.19 3.6.8
resistance . Sec. 6.4
Acid resistance - - 4.3.20 3.6.9
Palish resistance 2021 - 4.3.21 3.6.10
Acxelerated - G 26 4.3.22 3.6.11
weathering
D52 resistance - - 4.3.23 , 3.6.12
Chemical agent - - 4.3.24 3.6.13
resistance '«
Weather resistance - D 1014 4.3.25 3.6.14
Toxic solvents - - - . 3.6.15
15
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MMH
4.3.2 ﬁ-.lor a-nA 1 -neﬂnni-anﬂn_ Dremara 4 Rvatﬂﬂ.m Of tl‘-\“__ rh:'!"\ on

blackardﬂutemrmtcardstoadryfllmﬂuc}cmsofoooz+00002mch&s
Dry for 48 hours as specified in 4.3.1. Measurements shall be made over the
black portion of the Morest card. For camouflage colors, determine the coloar
ﬁmﬂespect:almflectarnemushgmemm:dimspectmﬂmmetermeﬂwd
in accordance with ASTM E 308. Detemine infrared reflectance in accordance with
method 6241 of FED-STD-141. For aircraft camouflage colors campare the color as
specified in 3.3.2 and determine the infrared reflectance as specified in 4.3.11.
For all other colors, campare colors specified in 3.3.3. Nonconformance to 3.3
shall constitute failure of this test.

. 4.3.3 Total golids. Place a portion of the thoroughly mixed sample in a
dgoppi{gbottlemﬁ-weigtltothemamtaedtemhng. Weigh a 60 mm alumimm

0.3 g to the dish; determine its exact weight by loss of weight of the bottle.
" Dissolve the sample in 2 mL of A.C.S. reagent grade acetone and dry in a gravity
ccnvectim oven at 110 5 °C (230 19 'F) for 30 mirn.nm. U‘pon coolirg, re-weigh

(== N H.Ll. b ¥ — L R \-uly‘-mw Whidi WilkJAt Vis

4.3.4 EMS' analysis. Extract the pigment as in method 4021 of FED-STD-141
using extraction mixture C. Calculate the percent pigment (TP) and, using the
value for total solids (TS) obtained in 4.3.3, calculate the vehicle solids (V5)
content as TS-TP. Check for campliance with table VI. Determine the percent
extender pigment content from the statement of camposition. Run the acid
insoluble by method 5271 of FED-STD-141. In the case of the camouflage green
oolors, the acid insoluble should show the presence of the insoluble green
" pigment and silica. Check for caompliance with tables IV and VI and 3.4.1.

4.3.4.1 Hexavalent chromium (C‘r6+ mist be absent).

a. Reagents:
1. 25 percent agqueous KCH.
b. Procedure:
1. msﬁufq -u-m-...-.—-l- A VTrET &~ 1 /9 ~F o avbvaedtad i marmd

S parcent AQ. K o 1/29 of e extracted r;.gnmn.
alsmL

cantained in centrifuge

2. MAgitate by shaking the tube orafewm:imrtesttmca:tnfuge

3. The supernatant liquid should be colorless. A yellow color
irﬂimtmprese:mofd:runate. Nmmfornarnetoﬂmereqmmmt

a~ aw_ f o oa

1n34.1arutame1vsna¢10msum\:erauueort:ust95c
4.3.4.2 lead oontent.

4.3.4.2.1 Determination of lead by atomic absorption spectroscopy. Determine
percent of lead in accordance with ASTM D 3335. Nonconformance to table IV shall
canstitirte failure of this test.
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4.3.4.2.2.1 Test papel preparation. Using 100 grams of a known lead free
coating, prepare standard aliquots containing 0.000, 0.03, 0.06, ard 0.09 percvent
lead metal, based on a total nanvolatile paint, by adding calculated amounts of
lead napthenate of a known lead content. Tharoughly mix the aliquots to
incorporate the lead and draw down the standards and mixed coating to be tested
on duplicate black and white Morest cards using a 0.0020-inch (0.004-inch gap
clearance) film applicator. Dry for 48 hours at a temperature of 23 1.1 °C
(73.4 £2 *F), a relative mmidity off 50 +4 percent, and under dust free
conditions. Qut the drawdowns into a suitable size and shape to fit the sample
holder of the x-ray flucrescence spectrumeter. '

4.3.4.2.2.2 X-ray apalytical procechre. lLead content shall be determined
using an x-ray flucrescence spectrameter capable of determining lead content at a
ninimm level of 0.03 percent by weight of the total nonvolatile paint. The
parameters of angle, crystal, pulse height selection, counting time, collimator,
x-ray tube, voltage amperage, shall be established for a wave length dispersive
fluorescence spectraneter according to conventional x-ray analytical procedures.
The analytical line Fb L-alpha or Pb L~beta shall be used. To calibrate, place
the known standards in the x-ray unit and measure the count rates of lead, lead

and the Compton scattered backgraund from the x-ray tube. The ratio
R, of net lead intensity and Compton scattered backgrourd is calculated as

follows:
Il:b-(ImBachrnn'dI+1mBacJu;zunﬁH)
Re= 2
“Campton Line

Where I = gross intensity and the background is taken on each side of the Fb
line,

Establish a lead calibration curve using these results. Detemmine the lead
content of the test paint using the above procedure and calibration axve. When
using an energy dispersive fluorescence spectroameter, it shall be set up in
accordance with the marufacturer's marmal. Nanconformance to table IV :
onstitute failure of this test.

4.3.4.3 Amtimony sulfide. Add 25 mL of 50 percent ammonium hydroxide to about
2 grams of pigment in a 50 mL erlemmeyer flask. With agitation, saturate the
mixture with hydrogen sulfide for about 1 minute. Filter through coarse paper
into 100 oL beaker. Do not wash residue. Slowly and with stirring, add 6 N HCL
to the filtrate until it is acidic. Formation of a yellow-brown precipitate
irdicates that antimony was in the original pigment mixture. A milky white
precipitate of sulfur will forminﬂxe-absermofﬁbzss. Nonconfarmance to
table V shall constituite failure of this test. -

N . -
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ile vehicle. Centrifuge a 1:1 mixture of mpethyl isabutyl ketone
ardpa:mtatlzooorpnf 10 mimites. Evaporate a film of the vehicle an a
sodium chloride plate at 105 *C (221 °*F) for 5 mimutes. Scan the infrared

spectmmf.runzsto 15 micrameters. Check for campliance with 3.4.2.

Nonconformance to 3.4.2 shall constitute failure of this test.
4.3.6 Yolatile organic campounds (VOC) determination. Determine the voC

content in acoordance with ASTM D 3960. Check for campliance with 3.4.3.
Nanconformance to 3.4.3 shall constitute fallure of this test.
4.3.7 Hiding power (contrast ratio). Prepare a drawdown as specified in 4.3.2
with a dry film thickness of 0.009-0.0011 inch. Verify the film thickness in the
area in which the reflectance is measured. Determine the reflectance using the
daylight reflectance factor of ASTM E 97 over the black and white portion of the
cardarﬂrecordthevaluesasnnarﬂ&,mspecuvely. Calculate the hiding power
ﬁgﬁiardduedcfor camplianfe with table V. Nonconformance to table V shall
failure of this test.

4.3.8 Fipeness of grind. Determine fineness of grind according to
ASTM D 12i10. Check for campliance to table V. Nonconformance to table V shall
cnstitute failure of this test.

4.3.9 Drying time. Draw down the coatmg tc a dry film thickness of 0.001
$0.0001 inches. Determine the dryirg m coordance with method 4061 of
1o t7

LT CYTT_1 A1 Fimnralr Fmawe summen] 2 avewn B deh Wrrvmw fmrmarea m Fablla 17 alhall
Ldabd I ALS AL AN LWL WARSLLCU B WL LLL l..:n.u.!: Ve nwmuu&mm A LOAC WV (-

constitute failure of this test.

4.3.10 Specular gloss. Draw down the ocoating to a dry film thickness of 0.001
- #0.0001 inches. 'IEstforGOdegreeglossandBSdegreegloss (sheen) as
specified in ASTM D 523. Check for campliance with table V. Nonconformance to
table V shall constitute failure of this test.

4.3,11 Infrared reflectance. (Aircraft Gray 36300, Aircraft Green 34031;
Interior Aircraft Black 37031 and Dark Sandstane 33510.) Determine the infrared
reflectance an the black portion of the drawdown made in 4.3.2. Determine the
infrared reflectance for Aircraft Gray 36300 and Dark Sandstone 33510 at 1500
mrmetersusﬁgaspectro;hatmetermimisczpableofmeamﬁgthetotal
diffuse reflectance. - Determine the infrared reflectance forhimftczemuo:il
ard Imterior Aircraft Black 37031 in acrordance with method 62 £ FED=-STD-141

e Sor § S e w2l =01 UL T AL L

using a Wratten 87 filter. Nonconformance to table I shall cmstimte failure of
this test.

4.3.12 cCordition in container. Determhrepadmgecaﬁitiminamﬂarnewlth

madebed 3A1T P M_ 31 R P v e T 4 s vrldel M on
LUEWRAL JULL UL Thiro i GOSEIvVe IO CGapLianse widi 3.5.1.

qmliﬂcatimtsting debermineplgmentsetumgbypmceedirgasinmﬂndaon
of FED-STD-141 do not stir.. Reseal amd then agitate the can for -3 minutes on

a paint shaker. On reexamination of the cantents, the disclosure of any gel

bodies or wdispersed pigment indicates msatisfactoxy settling properties.
Nonconformance to 3.6.1 shall constitute failure of this test.

1/ An apparatus of this type, powered by a 1/4 hp motor, operates at a rate of
1350 shakes per mimrte and is mamufactured by Red Devil Tools, Irvington, NJ.
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. | 2 gt Fﬂ.lanepoxylinedpintcmtainer
withﬂmematirga:ﬂdetermimﬁmevisoosityinamdmmﬂthhﬂbsaz._
Tightly seal the container amd place sample in a preheated oven for 7 days at
60 11 °C (140 $1.8 °F). Allow to cool to roon temperature ad examine the

contents. Nonoonformance to 3.6.2.1 chall constitute fajilure of this test.

4.3.13.2 Rul) cogtainer storage stability. Allow a full pint can to stamd
undistirbed for 12 months in acocordance with ASTM D 1849. Examine the contents
for skimning. Reseal and agitate the can for 5 mimtes on a paint shaker.
Reexzmine and evaluate for pigment settling as specified in 4.3.12. Determine
viscosity and cother applicable tests far campliance with 3.6.2.2. Nonoconformance
to 3.6.2.2 shall constitute failure of this test.

4.3.14 Spraying properties. If reduction is necessary for spray application,
amd air pollution requlations are not in effect, reduce 4 parts by volume of the

cocating with ane part by volume of thimner conforming to MII~T-81772, type 1. If
it is necessary to reduce for spraying am the 3.5 lb/gallon VOC requirement is
in effect, reduce 4 parts by volume of coating with ane part by volume of
1,1,1 trichlorothane (Dow Chlorothene or equivalent) ar follow '
marmufacturer's instructions. Spray the ccating on a solvent cleaned steel panel -
to a dry film thickness between 0.0009 and 0.0011 inch and cbserve for spraying
properties in accordance with method 4331 of FED-STD-141 for campliance with
3.6.3. Observe reduced coating in 7 hours and determine if spraying properties
are satisfactory. For referee test use autamatic application per method 2131 of
FED~STD-141. Nonoonformance with 3.6.3 shall constitute failure of this test.

4.3.15 PBrushing proverties. Apply the coating using a 2-1/2 inch brush in
accordance with method 4321 of FED-STD-141. The packaged cocating may be reduced
as in 4.3.14 if needed. Check for campliance with 3.6.4. Nonconformance to
3.6.4 shall constitute failure of this test.

4.3.16 Flexibility. Spray the coating to a dry film thickness of 0.001
$0.0001 inches on a No. 31 gage (0.0107 inch) cold rolled, luster finish steel
panel prepared as in procedure B, phosphoric acid etched, method 2011 of
FED~STD-141. Age the film in a horizontal position for 72 hours then bake for 96
hoaurs at 105 $5 *C (221 49 *F). Determine flexibility, over a 1/4 inch mandrel
in accordance with method 6221 of FED-STD~141. Ronconformance to 3.6.5 shall
constitute failure of this test.

4.3.17 PRecoating. Prepare two solvent cleaned 4 by 12 inch steel panels and
spray with cocating to a dry film thickness of 0.0009 to 0.0011 inch. Apply a
secarnd coat of paint to one panel after 2 howrs air drying and a second coat to
the other after 24 hars. Bxamine for lifting, softening, and evidence of other
fi.lmirregularity Nonconfarmance to 3.6.6 shall constitute failure of this
test

»

’ -
2/ Chlorcthene SM - Dow Chemical Campany, 2020 Dow Center, Midland, MI 48640
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3.18 Water resistance. Prepare a steel panel pretreated as specified in
4.3.1.2. Spray the coating to a dry film thickness.of 0.0009 to 0.0011 inches
ard air dry for 168 hours. Ooat all exposed unpainted metal surfaces with wax or
suitable protective coating and immerse in water at 23 #2 °*C (73.4 13.6 °F) for
168 hours as in ASTM D 1308, section 6.4. At the end of the test period remove
ard examine for compliance with 3.6.7. Nonconformance of 3.6.7 shall constitute
failure of this test.

q.
3.

4.3.19 Bydrocarbon resistance. Prepare a film of the coating as in 4.3.18.
Alr dry the specimen for 168 hours and then immerse for 168 hours at 23 12 °C
(73.4 3.6 °F) in a hydrocarbon fluid conforming to TT-5-735, type III as in
ASTM D 1308, section 6.4. At the erd of the test or period remove and examine
for compliance with 3.6.8. Nonconformance of 3.6.8 shall constitute failure of
this test.

4.3.20 Acid resistance (for Green 383, 34094 and Dark Green 34082 only).

Using the film prepared in 4.3.9, place a 3 to 5 mL spot of a 10 percent by
volume acetic acid solution on the surface of the coating. Cover with an

tesmewatduglassarﬂallwtostarﬂforlhum Rinse with water
thoroughly, allow to dry, and examine for blistering and color change for
campliance with 3.6.9. Nonconformance of 3.6.9 shall constitute failure of this
test.

4.3.21 Polish resistance. (Except Interior Aircraft Black 37031).

4.3.21.1 Test apparstus. The apparatusy shall consist of an electrically
operated straightline, reciprocating washability and abrasion machine with an
abrasion boat attachment. The abrasion boat shall approximate 3-1/2 by 2-1/8
inches at the base and weigh 4-1/2 pounds including added weights, The abrasion
boat shall have a spindle located at each end to retain the roll of polishing
cloth and vertical pin by which it is attached to the driving cord. A cotton
canton flannel cloth, 1-3/4 inches wide, shall be attached to the spindles for
this test. The length of the stroke shall approximate 13 inches. The speed
shall approximate 37 cycles (74 strokes per mimute).

4.3.21.2 polishing medium. The polishing medium shall consist of the
following by weight: )

S50 parts synthetic yellow iron axide (ASTM D 768).
100 parts SAE-10 engine oil conforming to MIL~1~2104.

4.3.21.3 Test procedure.

4.3.21.3.1 Test procedure-(a). Draw down a 2-inch wide film of the coating
with 0.002-inch (0.004-inch gap clearance) doctor blade on a 6~ by 17-inch glass
panel prepared ard cleaned as in method 2021 of FED-STD-141. Air dry the.
specimnforlssrnmsa:ﬂtlmamlyaoooz-hmﬁlmofthepolishugmdm
over the ocating areas of the test specimen.

3/ Anapparatmsofthistypepcwe:edbya]/Shpacplosion—broofmtor, is
marmfactured by the Gardner Laborataries, Inc., Bethesda, Maryland.
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4.3.21.3.2 Test procedure (b). Oondition the flaimel cloth by dyawing down a
2-inch-wide film of the polishing medium with a 0.0020-inch (0.0040-inch gap
clearance) doctor blade on a 6= by 17-inch glass panel. Clamp the glass panel on
the abrasion apparatus so the film is centered with the polishing stroke, and run
the apparatus for 10 cycles (20 strokes). Use a new flammel cloth for each test.

4.3.21.3.3 TJest procedure (c). Remove the glass panel used to condition the
flarmel cloth amd replace with the specimen test panel fram 4.3.21.3.1. R the
apparatus for 100 cycles (200 strokes). Remove the panel, rinse with thirmer

cmfamj:gtoTM-zsl,gmdelarﬂwshwithamftspageorclothmh'gyeu

b [y g apiy

soap and watar. Dry thoroughly, determine gloss and sheen of the area
the center of the panel as in 4.3.10, am check for campliance with 3.6.10,
to 3.6.10 shall constitute failure of this test.

4.3.22 Wﬁgﬂg Prepaxefu.:rtinplat:epanelstoooozo
$0.0002 inch dry film thickness of the coating arnd air-dry for 72 hours. Three
panels are to be tested and one retained as a control. Determine the colar and

|

it |
%

rubbing with a piece of velvet or cheese cloth. Check far campliance with

.3.23 DS2 resistance. Prepare ane 4- by 12-inch panel as specified in
.1.2, except spray the cocating to a dry film thickness of 0.0018-inch minimm.
Air dry the panel 1 day then bake for 1 day at 105 $1.1 °"C (221 12 °F). Allow
the panel to return to room temperature and place 2 spots approximately 1.0 mL
each of D52 agent on the panel surface. Do not cover, allow to stand 30 minutes
thon tharrevihly wach with tarm vatar Banine for oxmliance with 31.6.12.

A S AL R AL WCAMR S WA A YLALIM WA W e P e ttis e e et T e Whuti o ws sies

t'hic}messhemeeno.OOOQamo.oonhﬂ\. Alr dry 2 hours ard spray the coating
to be tested to a dry film thickness between 0.0018 and 0.0022 inch. Air dry the
‘panels 4 days then bake for 3 days at 105 1l1.1 °C (221 12 °F).

4.3.24.2 Test conditions. Because the desorption rate of agents from paint is
temperature dependent, all agent tests will be conducted at 25 °C. Toxdic
materials are used in this testing; therefore, all work will be performed in an

approvedﬁmetnodarﬂush'ga;pxwedpersmalprutecﬁveequjmt

4.3.24.3 w Intheﬁxmemod,usaasmrtlergthofmbirqto
attach an apparatus similar to that shown in figure 2 to a sampling bubbler, .
{figure 3) filled with 5 milliliters of diethyl phthalate. Comect the outlet of
the bubbler to the vacnum line in the hood with a 1 liter per mimute critical
orifice inserted between the buhbler and the vacnm line. A charcocal trap or
canister will be inserted directly before the vacuum line. .

e b |
£
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4.3.24.4 Test procedure. Mark a circular 5 sguare centimeter area in the
center of the test panel and place the panel in the fume hood. OCopletely
contaminate the area drop-wise from a microsyringe, spreading the agent with the
flat portion of the needle and being careful not to damage the paint. Keep the
area wet for 30 mimutes by adding more agent as required. After 30 mirutes, pick
up the panel with tongs, hold it over a toxic waste container, and direct a
stream of isopropyl alcohol (reagent grade) onto the surface of the panel to
remxwe any liquid agent remaining. Use about five such rinses fram a wash bottle
and after the finial rinse, contimmously monitor the panel until the alcahol has
evaporated. Place the stainless steel permeation cell over the contaminated
area, seal with duct seal and start sampling. Draw air into the inlet of the
test apparatus, over the contaminated film, and through the bubbler and critical
orifice. RAny agent vapors emitted are picked up by the air stream and absorbed
in the diethyl phthalate in the bubbler. After sampling contimously for 24
hours, analyze the diethyl phthalate for the presence of agent using the methods
in the appendix A, or by an appropriate gas chramatographic method (if a gas
chromatographic method is used, an absorbent more appropriate then diethyl
phthalate must be used in the bubblers). Determine the agent recovered in
micrograms for campliance with 3.6.1), Noncaonformance to 3.6.13 shall constitute
failure of this test. :

4.3.25 Weather resistance. Prepare two 4 by 12 inch steel panels as in
4.3.24.1. Place on autdoor exposure for 2 years at an angle of 45 degrees south
in the vicinity of Washington, D.C. At the end of this exposure period examine
uxepamlsforccmpllancewlthasu. Determine chalking according to
ASTM D 659. Wash the panels with a warm soap solution using a soft sponge or
cloth, rinse, dry and examine for color change. Nonconformance to 3.6.14 shall
constitute failure of this test.

4.4 Inspection of packaging. Inspection of packaging shall be in accordance
with PPP-P-1892.

5. PACKAGING
S.1 Preservation. Preservation shall be level A ar C as specified (see 6.2).

" 5.1.1 Unit containers. The unit containers for the coating shall, as
specified (see 6.2), be l-guart or l-gallon miltiple friction plug containers, or
5-gallon lug cover steel pails.

5.1.1.1 Level A. Umtc:mtau\ersofthetypsarﬂsuesspeclnedinSll
(see 6.2), shall be in accordance with the level A packaging and packing
requirements shown in PPP-P-1892 for pigmented liquid products.

5.1.1.2 level C. Unit containers of the types and sizes specified in 5.1.1
(see 6.2), shall be those containers normally used for products of this nature
pmvidirgﬂmwillbemhmemcdmdmmllyor;hysimuywithﬂxecmtmts
s0 as to damage the container or alter the strength, quality or purity of the
catents. The containers shall camply with the requirements of the National
Motor Freight Classification (NMFC), or the Uniform Freight Classificatien (UFC)
and the applicable requirements of the Code of Federal Regulations 49 CFR,.

Department of Transportation (DOT).
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5.2 Pecking. Packing shall be level A, B or C as specified (see 6.2).

5.2.1 levels A and B. The coating material, m;nﬁtmi:msasspecified
1n511,shaubepadaadinamordmcewiﬂ1thelevelhor3:equitamntsof
PPP-pP-1892.

5.2.2 Level C. The coating material, in unit containers as specified in .
5.1.1, shall be packed in accordance with UFC or MMFC, and applicable Department
of Transpartation Regulatians.

S.2.3 Ralletization. When specified (see 6.2), pails or drums shall be
palletized in acocordance with MIL~STD-147.

5.3 Marking. Each unit container and shipping container shall, as applicable,
be marked in accordance with MII~STD-129.

5.3.1 Additiona) marking. In addition to any special or identification
marking which may be required by the contract or purchase order (see 6.2), each
unit container and each shipping container shall be legibly marked as specified
in 3.8 in conformance to 29 CFR, 1910.144/145.

6. NJUIES

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

6.1 Intended use. This single campcnent polyurethane coating is intended to
provide surfaces easily and effectively decontaminated after exposure to liquid
chemical agents. It may be used in areas where the maximm VOC level 3.5 lhs/
gallen is in force. It is applied over epoxy primers (MIL~-P-52192, MIL~P-23377,
MIL~P-53022, MIL~P-53030, or MIL-P-85582 depending on the application and
substrate} . Ebradequatemxfl properties, it is necessary to apply the
coatings to a minimm dry film thickness of 0.0018 inches.

6.2 pcquisition recuirements. Achsitimdoamxtsshallspecifyﬂle
following:

a. Title, mmber, and date of the specification.

b. Qolor of coating required (see 1.2). )
c. Date of issue of DODISS to be cited in the solicitation, amd if

required, ﬂmespmi.ficiss:eofi:ﬂiviﬂnaldoammtsmferemed (see
2.1.1 and 2.2),
d. level of preservation and packing required (see 5.1 and 5.2).
e. Size of containers required (see 5.1.1).
_f., “When palletization is required (see 5.2.3).
g‘,Anyspecialmrld.ngreqm.rmrts(seesal) ¢

6.3 Basis of purchase. 'mecoat.ingcwe:edbytlﬁsspeciﬁcatimdnﬂdbe
purchased by volume, the unit being ane U.S. liquidgallmofz:uwb:.cixﬂmesat
20 *C (68 °F).
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6.4 OQualification. With respect to products requiring qualification, awards
wulbemademlyforproductswhlmareatthetmesetforapenu‘gofbids
qualified for inclusion in the applicable qualified products list whether or not
such products have actually been so listed by that date. The attention of
cantractors is called to this requirement and marufacturers are urged to arrange
to have the products that they propose to offer to the Federal Goverrment tested
for qualification in order that they may be eligible to be awarded cantracts or
orders for the products covered by this specification. After qualification, each
production lot batch must be validated. The activity responsible for the
qualified products list and validation testing is the US Army Belvoir Research,
Development and Engineering Center, ATIN: SIRBE-VO, Ft. Belvoir, VA 22060-5606,
and information pertaining to qualification and validation of products may be
obtained from that activity (see 4.2.1 and 4.2.4).

6.4.1 Qualification extension. Qualification testing shall be perfarmed an.
the colors listed in the left column of table VIII. Colors approved for _
qualification will extend to their respective colars listed in the right colum
after satisfactory extension test program. The extension test program will test
for color, infrared reflectance, accelerated weathering for anly Aircraft Yellow
33538 and Red 31136, 60 and 85 degree gloss, DS2 resistance, acid r&sistance,
accelerated storage stability and chemical agent resistance. Oolors in the right
colum will be listed on the qualified products list if they satisfy the
requlxanerrtsofﬂueexterslmtestprogm A quart sample and necessary
paperwork is required for this testing.

TABIE VIII. Qualification and extension colors.

Color Qualified Additional colors to which
approval is extended
Green 383, 34094 Dark Green 34082
Field Drab 33105 Earth Yellow 33245, Dark Saxﬂstcme 33510
Sand 33303 Tan 686, 33446
Brown 383, 30051 - )
Black 37030 -
Olive Drab 34088 ' Aircraft Green 34031
Aircraft Gray 36300 Interior Aircraft Gray 36231
Interior Aircraft Black 37031 -
Alrcraft white 37875 .Aircraft Red 31136, Aircraft Insignia
: Blue 35044, Aircraft Yellow 33538
Aircraft Black 37038 -

6.5 n_aﬁ:_erg&fgg@ta&eet Cantracting officers will identify those
activities requiring copies of campleted Material Safety Data Sheets prepared in
accordance with FED-STD-313. The pertinent goverrment mailing addresses for
suhmission of data are listed in apperdix B of FED-SID-313.
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6.6 Color difference equation. The correct color difference equation is
entitled "Hunter's Revised National Bureau of Standards (NBS) Color Difference
Bguation.” One reference source is "Color in Business, Science and Industry,
"(Wiley, NY)."

6.7 Subdect term (key word) list.
Camouflace
CARC

Chemical agent resistant occating
Urethane coating

. Asterisks (or vertical lines) are not used

Changes from previcus issue
inﬂﬂsmvisimtoidaﬂfydmrqeswithmspecttoﬂnp:eviwsisaxedueto
the extensiveness of the changes.

Qustodian: Preparing activity:
Army - ME . Army - ME
Review Activities: Project 8010-A354

Army - AR, EA, AT, ER, MD, AV, MR
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APPENDIX A

ARk A Sl Wl i &8

METHODS OF ANALYSIS FOR CHEMICAL AGENTS HD AND GD

10. SOOFE

10.1 This appendix contains the detailed methods for the analysis of chemical
agents HD (Bis-dichlorecthyl sulfide) and GD (pinacalyl methylphosphono-
fluoridate).

20. ANALYSIS FOR AGENT HD (BIS-DICHLOROETHYL SULFIDE)

20.1 Reagents.

20.1.1 DB-3 solution. Place 200 mL of 2-methoxy ethanol in a 500 mL
volumetric flask. Add 2.0 gm DB~3 (4-(p-nitrobenzyl) pyridine], 0.33 gmphthal:.c
acid, and of 2-methaxy ethanol ard mix well. Add 0.5 mL of 6N sodium hydroxide
toSOmLofdelmlzedwater (useNacx-Ilwmcar}:nnate)arﬂaddtomeetlmnl

eohrkion A hroem oolor mavy form bt will Aisarmear with 'thmv"lh ‘m1v'IM i1l
14 oan. may gleapnoar arngy., MLl

Bl TV &

to 500 mL with 2-methoxy ethanol and mix well. 'I‘mnsfertoabrownbottleand
store in a refrigerator. This solution is stable for one week if kept cool.

20.1.2 Acetone (CP or reagent grade).
20.1.3 Piperidine.

20.2 Zeroing the Klett-Summerson colorimeter. Turn on the colarimeter being
sure the filter is a Klett-Summerson mmber 54 green (wavelength = 520 -~ 580
millimicrons). Adjust the potentiameter to zero. Select a clean, unscratched
Klett tube, f£ill with distilled water, and insert into the holder. With the

largedlalsetmzemadjustshtopaurgsomatthepotentlmetermadszero
Erpty the water fram the tube, dry with acetaone, an:lsetas:Lde Use this tube
far all future readings.

20.3 Standard curve. Place about 20 mL of diethyl phyhalate in a 50 mL
- volumetric flask. Weigh into it about 75 milligrams (my) of HD. Record the
exact weight of HD added and dilute to 50 ml. with diethyl phthalate. ILabel the

£lasls NAN n-hnﬂa the i AF I gMa-'I Yy i-ha S0 ml, volhime and w|n1+'ir\'|\l 'l-iu
e ol £a » L L L S

b Wi BMS

1000toobtainthecmnentzatiminmicmgrampe:milliliter (s g/mL). Place 20
nL of diethyl phthalate in a second 50 mL volumetric flask. Add 1 mL of solution
"A" and f£ill to the mark with diethyl phthalate. ILabel this flask "B" amd
calculate its concemtration using the following formula:

olume of "A" used ion of “An
Concentration of “"B" = . Volume of flask "B"

Place 50 mL of diethyl phthalate in a 100 mlL volumetric flask. Add 4 mL of
solution "A" and dilute to mark with diethyl phthalate. Iabel flask "C" and
calculate concentration as shown above. MNumber 10 Klett tubes 1 through 10.
Place 2 nmL of diethyl phthalate in each of tubes 1 and 2. PFPlace 0 nL of "B" and
1 ml, of diethyl phthalate in each of tubes 3 and 4. Place 1 ul of soluticn "cC"
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20.4 pAnalvzing the hubbler samples. Transfer the contents of the bubbler to a
test tube. Place 2 mL of the sample in a Klett tube. Place 2 mL of diethyl

phthalate in a separate tube to be used as a blank. Flace 2 mL of "B" (see 20.3)

mLofthem-Bsolution(seeZOll)toeachKlett‘mbemﬂstirttmug!ﬂy.
Heat in a water bath at 100 °*C for 10 mimutes, remove, and cool to room
temperature. Liftthesti.rrirqmd,dilutetothelOmLmarkwithanetate,mﬁ
stir well. Add 1 mL of piperidine, stir well, transfer to the reading tube (see

ﬂ;e__;l_cﬁe-aftlﬁsizézﬁaxda&_\}eiod:tainpgoffminthesanple.‘v— Divideb}z
to obtain p g/ml and miltiply by 5 to abtain p g of HD collected.

30. ANALYSIS FOR AGENT GD (PINACOLYL METHYLPHOSPHONOFLUORIDATE)

30.1 PReagents.

30.1.1 O-Dianisidine solution. Add 1 gm of o-dianisidine (3,3 -dimethoxy-
benzidine) to 50 mL of acetane. If the material does not campletely dissolve,

-7 1. S | S, P S S G, =38 AasAA T a8 P gy —_—d s 2an1

filter the solution befare continuing. Amzuumuorp.lreemm, mix well, and

30.1.2 Sodium perborate solution. Dissolve 0.1 gn of sodium perbarate in 100
‘nl, of deionized water. This may take same time since sodium perborate is not
readily soluble in water. Store in a refrigerator; make fresh daily.

y'meooolirgpe:iédstmldbethesmmforead\sanplesixmzeactim
cantimes to a degree after heatinyg.
2/ The reading tube should be rinsed with acetane after each reading to avoid

Er;s;mtimofthesm:pla
3/ Klett readings over 500 are not very acamrate. In such cases dilute the
original sample and make the appropriate changes to the above calculation.

20
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30.2 Zeroing the XKiett-Summerson colorimeter.Proceed as in 20.2 exocept use a
Klett-Sumnerson mmber 42 blue filter (wavelength =-400 - 450 millimicrons).

30.3 Standard amrve. Place about 20 nmL of diethyl phthalate in a S0 mL
volumetric flask and weigh into it about 15 mg of GD (pinacolylmethyl phosphono-
fluoridate), Record the exact weight of GD added. Dilute to the mark with
diethyl phthalate and label the flask "A". Divide the weight of GD added by the
50 mL volume and miltiply by 1000 to cbtain the concentration in g g/mL. Place
20 mL of diethyl phthalate in a second 50 nlL volumetric flask. Add 1 mL of ®"A" .
and £ill to the mark with diethyl phthalate. Iabel this flask "B" and calculate
its cancentration using the following formula:

olumne of "AY used ion of “aM
Concentration of “B" = Volume of flask "B

Place 20 mL of diethyl phthalate in a third 50 mlL volumetric flask ard add 5 mL

of "A"., Dilute to the mark and label "C", Calculate the concentration as shown

above. Number 8 Klett tubes 1 through 8. Place 2 ml of diethyl phthalate in

each of tubes 3 ard 4. Place 2 nL of "B"ineadmoftubes5and6. Place 1 mL
1o -

of wom a‘ﬁ‘r} 1 T, AF Aladhul mhe o] Of L e big="=] i armd D Dlama a o3y rirer

Cibha Ue debdiatn A W e - B

rod in each tube, add 2.5 mL of o—dianisidine solution (see 30.1.1) to each tube
and stir well. Set a timer to zero. Add 1 mL of sodium perborate solution (see
30.1.2) to Klett tube 1, start timer, and stir well. When the timer reads 1
mlmteaddlmLofsodnmparbomtetoK].ettmbeZarﬂsmrwell Contimie
adding 1 mL of scdium perborate to the Kiett tubes at 1 minute intervals until
all have received the perborate solution. When the timer reads 20 mimutes
trarsferﬂxecmtertsofﬂettmbeltoﬂxereadhgmbearﬂmadyneﬂmtelyon
a zeroed Klett-Summerson colorimeter using a mumber 42 blue filter. At 21
mimrtes read the sample in Klett tube 2. Contime reading at 1 minute intervals
until all the samples have been read. Average the duplicate reading and subtract
the average for the blank (1 ard 2) fram the other average readings. Plot the
net Klett reading (vertical axis) versus the u g of agent (horizontal axis). The
result should be a straight line. The slope of this line, net Klett reading/u g -
GF, is used in finding the amount of GD in the bubbler samples.

30.4 Analyzing the bubbler samples. Transfer the contents of the hubkbler to a
test tube. Place 2 mL of the sample in a Klett tube. Place 2 nmL of diethyl

— S YR 22 £ W=ty BRI BN s T = ==y SRR

o~dianisidine soluticn (see 30.1.1) to each Klett tube and stir well. Set a
timer to zero. Add 1 mL of sodium perborate solution (see 30.1.2) to the first
Klettmbe,surweu,ardstartthetimr. m;enthetime.rreadsonemnn.tteadd

1 gl of enﬂtlmnu norhopabs anl *lnﬂi at 1 m-imﬂ-a er-ﬂn‘m'|ﬂ 'nrﬂ'{'l n'l"l havo 1m11':e§_

the perborate solution. leentlxetmerreadszommnstza:sferﬂewmentsof

4/ Strict attention must be paid to the 20 minmutes reaction time; any deviaticn
the will lead to errcnecus results.
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e in the second Klett tube. Contime reading at 1 mimtte intervals until
thesanplahavebeenread Subtract the blank to cbtain the net Klett

by the slope of the standard auve, net Klett/u g, to cbtain the
GD in the sample. Divide by 2 to cbtain u g/ml and multiply by S to
uaqof G
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