
NIIJ-C-8W0-M(AS)
22 Aumst 1%”3

SUPERSEDING
(SI?OSection 6)

MIfJTARY SPECIETCA’ITON

COATfNG COMPOUND, THERMAL fNSUIATION, ABLATNE

TMB specification hns Lxxn approved by the Navnf
Air Systems Cmnmnnd, Dcprlment of tho Navy.

1. SCOPE

1.1 ~. This specification covore a two-component, solventlesa,
apmynblo, thermal insulating compound for coatfng tho .z%bx’forsurfaces of mPlo-
aive-londed ordnmce to provf& pmtcctfon fmm high-flux thormnf cnvi mnments.

● 1.2 Clnssfficntlon. This specification covom one grade of thermal
frwdntfng cam pound fumfshod fn tho followlng colors as speclficd (see O.2):

Olive Drab - FED-STD-595 Color No. 240S7
fmlgnia Whfta - FED-STD-595 Color No. 27875

● 2. Applicable DOCUMENTS

2.1 l%e followlng documonta of b Issuo [n effect on &ta of lnvltn-
thm for bids or request for proposal, fc.nn a part of thfs spcclficatfon to the extent
spcclfhxl herein.

SPECfFICATIONS

Fedoml

QQ-A-250/5 Alumlnum Alioy, Alclnd 2024, Plato md Sheet

QQ-S-698 Steel, Shoct md Strip, km Carbon

TT-C490 Clcming Molhods and Pretrcabnent of Ferrous
Surfnccs for Orgmlc C03tinge

PPP-D-729 Drums, MoM, 55 Gnilon (For Shipment of Non-
corrosive Mnteriti)
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SPECIFICATIONS

Federal (Continue@

PPP-P-704

Military

Nf3kT-5624

MIL-A-8625

MIL-P-52192

MIL-M-61351

STANDA~S

Federal

Fed. Teet Metftod
Std. No. 141

Fed. Test Method
Std. No. 406

FED-STD-595

Military

MIL-STD-105

MIL-STD.129

MK-STD-14’7

ML-STD-81O

Pail, Shipping, Steel (1 Through 12 Gallon)

Turbine Fuel, Aviation, Grades JP-4 and JP-5

Anodic Coattnge, For Aluminum and Aluminam Alloys

Primer Coat ing, Epoxy

Methyl Ethyl Ketone Peroxide

Paint, Varnish, lacquer and Related Materiafs,
Methods of Inepectfon, Sampling and Testing

Plastics, Methods of Teeting

Colors

Sampling Pm-sedures and Tahka for Inspection
by Attributes

Mm-king for Shipment and Storage

Palletized and Containerized Unit faads
40 fnch x 48 fnch Pallets, Sklde, Runners,
or Pallet Type Baae

Entiromnentaf Test Methoda
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DRAWfNGS

Department of the Nnvy

4902393 Nwc.f Air Systeme Commnnd, Bndy Assy, Bnmb,
GP, 500 Pound, Thermally Protected MK 82
MOD 2, f.an&d

PUBIJCATIONS

Department of the Nnvy

WR-50 Wnrhecd Ssfety Tests, Mirdmum For Air, Surfcce
end Underwater f.amched Weapons

OD45406 fnetructfone for the H-6 Explosive Locdiqg of the
Thermclly Prntected Bomb, MK 82, Mnd 2, GP500

NWC TP4143 Storcge Temperatures of Explosives in Hazcrd
hlngczinee, Part fV, Continental U.S.A.

(Copies of epecffkatfone, etnndords, drmvfnge nnd publications required by
W@fere in connection n’fth epOd.fic procurement functions should be obtufned fmm
the procurfng cctivlty or us directed by the contructlng officer.)

2.2 Other m blicntione. The following dncumenta form n port ef this

sPWfficntiOn to the extent specified herein. Unless otherwise Lndfcnted, tie issue

in effect on &k of invlhtion for bids or request for prnpcscl shrill ripply.

Americnn SocieW for Testbw nnd Mnterfafs

ASTM D 1014 Conducting Exterior Exposure Tests of Pcinta on
Steel

ASTM D 1’748 Rust Protection By Meti Prmervativee in the
Humidity Cnblnet

ASTM D 2471 Gel Tfme end Penk Exothermic Temperature of
Reacting Tfmrmmettlng PIMtfc Ccmpcsitione

(Application for copies of ASTM Stcmkds ehould be nddreseed ta the &eericne
Society for Teeting nnd Materfnls, 1916 Rcce Street, Phifndelpbh, Permeylvnnh
19103. )

3
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CODE OF FEDERAL REGULATIONS

49 CFR 171-179 Department of Transportation
Hazardous Materials Regulations

(The Department of transportation regulations are a part of the Code of
Federal Regulations available from the Superintendent of Documents, Government
Printing Office, Washington, D. C. 20402. Orders for the above publication should
cite “49 CFR 171-179 ”.)

3. REQUIREMENTS

3.1 Qualification. The coating compound(s) furnished under this
specification shall be products which are qualified for listing on the applicable
Qualifted Products List at the time set for opening of bids (see 4.3 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, witbin manufacturing
tolerances, to the product receiving qualification.

3.2 Composition. The coating compnund furnished under tlds specif-
ication shall consist of two separately packaged components. Compnnent I shall
consist of a pigmented, solventless, sprayable polyester resin. Compenent & the
catalyst, shall consist of a modified methyl-ethyl -Ketcme peroxide.

3.2.1 Formulation. When Component I and Compenent II are mixed in
the following ratio, a coating compound meeting the requirements of this speci-
fication shall result. ●

Component Parts bv Weight

I (Resin) 55

U (Catalyst) 1

3.3 Toxicitv. The material shall have no adverse effect cm the
health of personnel when used under the conditions specified in 5.3.1. L and
5.3.1.2. Questions pertinent to this effect shall be referred hy the procuring
activity tn the appropriate department medical service who will act as an advisor
to the procuring activity.

3.4 Compenent requirements.

3.4.1 Component 1 (Resin~. Compnnent I shall conform to the require-
ments specified in Table I and 3.4. 1.1 through 3.4.1.3.

* 3.4.1.1 Condition in container. Compnnent 1, when stored in a closed
container at 65 *25 W at anytime within 3 months from the date of receipt of the
material, shall be capable of being eaa ily mixed by hand with a paddle to a smontb
homogeneous condition, There shall be no trace of pigment flotation, grit, seeds,
skins or lumps and no evidence of hard or objectionable settling which cannot be
readily dispersed. When stored in bunkers as specified in 3.4.1.2, Component I
shall be capable of being easily mixed during the 6 month storage period and shall

●
4
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spray satisfacterity as specified in 3.5.2. Sklming will be permitted provtded its
removal or other imperfections do not effect the sprayabiti~ of the materint.

* TABLE 1. COMPONENT I REQUIREMENTS

Cbarecterfstks

viscosity, 150 *2T,
Centipoises

Acid Number

Weight Per Gallon,
Pounds

Ash Content, percent
by Weight

Oiiv
Minimum

50,000

5.0

11.4

27.5

Requir(

) mb
Jcximurn

100,000

9.0

11.8

31.5

nents

+9!?!&

20,000

5.0

11.4

27.5

Nbite

kfeximum

45,000

9.0

11.8

31.5

Teet
Pnregmph

4.6. 2.1

4.6.2.2

4.6.2.3

4.6.2.4

3.4.1.2 Sterege stnbiii~ The previously unopened pccknged Cmn~nent I
rmnduct shall meet aif the reouiremente soecified in Tnbie I and 3. 4.1.1 when stored
at 65 ~25T for a minimum period of 3 months from the date the product is received
by the procuring nctivtty. Tbe Component i packaged material sbntl also meet
Table I end 3.4. 1.1 requirements when etored for a minimum peried of 6 months
in bcnkere having en average annual ternpernture of 55 to 60” F, with average
maximums of 77° F nnd average minimum of 35° F as defined in publication
Nuc TF4143.

3.4.1.3 Acceiemted etnbiilty. A full unopened can of Cemponent I when

exposed as specified in 4.6. 2.7 shell meet the requirements of Table I end 3.4.1.

3.4.2 Compenent U (Catnivst~. C0mp3nent If shell conform to the
requirements of 3.4. 2.1 Md MIL-M-S1351 with the =ceptlone noted in Table II.

TABLE U. COMPONENT E REQUIREMENTS

CifARACTEfUSTICS REQUIREMENTS

Active Oxygen (Minimam) 9.5 I&-cent

Specific Gravity, 25% (Minimum) 1.1

Refmctive Index, 25~ (Minimum) 1.45

Fleeb Point and Viscosity Not Required

5
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* 3.4.2.1 ~torage stabilitv (Component D). The previously unopened pack- ●
aged Component If product shall meet all the requirements specified in 3.4.2 when
stored at 65 i25~ for a minimum period of 3 months from the date the prcduct is
received by the procuring activity. Component IL when stored for a minimum pariod
of 6 months in bunkers having an annual temperature of 55 to 60 ~, with average
maximums of 77 W and average minimums of 35 W as defined in publication
NWC TP4143, shall meet all the requirement of MIL-M-81351 with the exceptions
noted in Table II, except for the active oxygen. TM active oxygen content

shall be not less than 9.3 percent during the storage period from 3 to 6
months.

3.5 Working proparties.

* 3.5.1 Reaction time. Component I and Component II, when mixed at the
ratio aa specified in 3.2, 1 sha13 have a reaction tfme of 6.5 to 11.5 minutes when
tested in accordance with 4.6.4.1.

3.5.2 A@fcation, When Components I and U are admixed at the ratio
specified in 3.2.1, the coatbrg compound shall spray to a minimum thiclmees of
0.08 inch without sag on a vertical surface (eee 4.6.4. 2). After a 30-minute cure
at 125W, the room temperature shore D hardness of the coating compound shall be
a minimum of 50.

3.6 coating propertiee.

3.6.1 Thermal efficiency. The thermal efficiency of the coating com- ●
pound shall be a minimum of 0.7 seconds per mil to reach a backface temperature
of 205W (400 T’) (see 4.6.5. 1) before and after befng subjected to the humidity test
of 4.6.9.

* 3.6.2 Tensile properties. The minimum teneile properties of tbe
coating compound when tested as epacified in 4. 6.5.2 shall be as follows:

TEMPERATuRE ULT3MATE STRENGTH ELONGATION AT BREAK
(“F) (Ps i) (Percent)

-40 5000 0.7

75 500 8.0

140 250 5.0

* 3.6.3 ~.

3.6.3.1 Olive Drab. The color and gloss of the cured Olive Drab coating
compound shall match color number 24087 of FED-STD-595 (see 4.6.5.3. 1).

6
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3.6.3.2 fttslwtia WMte. Tlw color md gloss of the cured whfte coating
compound shun match color number 27875 of FED-ST13-595 (see 4.6.5.3. 2). BY
photoelectric trfstintulus, the minimum values shell b IIS follows:

A Value 75
B Value 75
C Value 75

3.6.4 Hardness. Tho cured coaling compound shall have a mkdnmnt
Shoro D hardness of 55 (see 4.6.5. 4).

3.6.5 Panel adhesion. ‘rhe costed panel, when bent around a mmdrel
1 ~.003 inch in diumeter, shrill not exhibit adhesive failure (see 4.6.5 .5).
Cracking of the coating is acceptable and shall not be cause for rejection.

3.7 Resislnnce wove rtles.

3.7.1 hbrfcntbw oil reslstnnce. The cured costfng compcand shtdl
wfthetnnd immersion in cdl for a perfod of 4 houm at n tempemture of 250 *4~.
Four hours after removal, the film shrill show no bllsterlng, film softmtlng or other
film defects. DiscolomtIon shall not tm cause for rejection (see 4.6. 6).

3.7.2 Fum?us reslstnnce. Coated psnefe shall be non-nutrient nftsr
subjection to the fungue test specified in 4.6.7.

3.7.3 f.mosct resistance. Coated pnnele when tes tsd us specified in
4.6.8 shall require mom thnn 160 Inch-pmtnds on dfrect (coated surface) impact
ond 25 inch-pmtnds mfnfmutn on reveme fntpact before cmcldng or flaking is
evident.

3.7.4 Humid[tv resistzmce. The coatfng on the patrols, specffied ftt
4.6.9 shafl have n minimum Shore D hnrdneee of 50 upen renmwd of the Web
from the cabinet.

3.7.5 Resistance to temrtemturc shock. There ehnlf be no e~dence of
cruckfng, less of adhesion, or fffm deteriomtlon of the coating compemtd when tested
as specLfied bt 4.6.10.

3.7.6 \Vcnthor rcsistnncc. Them slmll k no evidence of cracking or
loss of adhesion of tho coating after the one year expueum period specified Ln
4.6. Il. After cxpusum, the coated pzmefs shnlf meet Utc thermal efficiency
requirements of 3. G. 1, except that subjection of the psnele te the humidity test
shall not be required.

7
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3.8 Environmental werformance requirements.

3.8.1 Fast ceek-off. Three MK 82, 500-pound Immbe coated with the
insulation compound in accordsmce with Naval A1r Syeteme Commsnd Drawing No.
4902393 ehsll be nine minutes minimum to reaction when tested SE specified in
4.6.12.

3.8.2 Temperature and humidi@ cvcling. Three MK 82, 500-peund
bombs coated with the insulation compound in accordance with Navsf Air Systems
Command Drawing No. 4902393 shall show no evidence of loss of adhesion, excessive
cracking or blistering when tested as specified in 4.6.13, and shall satisfactorily
meet the fast cook-off test (4. 6. 12). Prior to the fast cook-off test, the coated
bombs shall conform to the aircraft vibration requirements of 3.8.3.

3.8.3 Aircraft vibration. The three MK 82 bombs subjected to the
temperature and humidity cycfing test ehall show no evidence of exceesive cracking,
flaking or loss of adhesion after being subjected to the aircraft vibration test
e.pecified in 4.6.14.

3.9 Workmanship. Components I and If 6hall be processed in a
mnneer that will produce the highest qusWy material necessary to meet the require-
ments of this specification. Each component shall be free of solvente, uniform in
quafity and consistency sf~”r stirring, and free of agglomerates or foreign particles.
There shall be no other defecte present that would render the end product unsuitable ●
for its intended purpose.

4. QUALITY A8SURANCE PROVI31ONS

4.1 ResrmnsibiliW for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of all
impaction requirements as specified herein. Except SE otherwise epscified in the
contract or order, the supplier may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Govermnent reserves the right to perform any of the in-
spections set forth in the spsciflcation where such inspections are deemed necessary
te assure supplies end services conform to prescribed requirements.

4.2 Classification of inspection. The inspection of the coating
compouod shalf be classified as follows:

a. QualiRcation inspection (see 4. 3).

b. Quclity conformance inspection (see 4. 4).

8
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4.3 Quniification.

4.3.1 fnscection. The quellficatfon inspection of the coating compouad
sbnil consist of e.xominatione and teste for aIf the requl remente of this spedfication
and n review for approval of the suppUers report of tests.

4.3. 1.1 Retention of ounllfIcntfon. In order to retain qualification of
products approved for listing en the Qualiffed PreductE f.&t (QP4, the man~mtirer
shaf.f verify by certification to the qucl@ing activity that MS product(s) comply with
the requirements of thfs specff[catfon. Unless otherwise specified by the qual@ing
activity, the ttme of periedfc veriffcauon by cefiflcation s~l be in two-year ~hr-
VOIEfrom the date of ortginal qualification.

4.3.2 Samules. Qcaiification test enmples shalf be selected es speciflxf
10 Method 1021 of Fed. Teet hlethod Std. No. 141. The sample size for each color
ehalf consist of one gallon of Component I and 1/2 pint of Component II for prefim-
fnary tests, Identified ae required in the letter of authorization. In addition, one
quart mwnples of each ingredient used to the formula t ions shall ncccmpany
the qualification test samples. Qualification and ingredient ssmples shall
be forwarded to the Coumnnding Officer, U.S. Naval Air Developnenc Center,
Johnsville, Uarminscer, Pennsylvania 18974, Attention: Code 30223. (See 6.3
for further information concerning submittal of samples. ) Qualification test
samples shall be legibly marked with the following infornmtion:

a.

b.

c.

d.

e.

f.

13.

h.

Coating compound, thermal insulation, abIative

Component (I or f.f as applicable).

Color (Olfve Drab or Lu?igrdn White).

Specification MIL-C-81904A(A3).

Name and address of manufacturer.

Location end IdentiW of the plant which produced the snmplee.

Manufacturer’s ldentiffcatfon.

Submitted by (name) (&te) for quZIUfcatlon tests 10 cccord-
mce with MLL-C-8L904A(AS) ceder authorization of
(reference authorizing letter) (see 6. 3).

* 4.3.2.1 Test snmples for qualification shaU be eubmltted with a
notarized report of aU tests specified herein except for weather resistance and
storage stabllfly. Repert of tests eball he ee specified in 4.4.1.

9

Downloaded from http://www.everyspec.com



MIL-C-S1904A(AS)

4.3.3 Qualification tests. The qualification tests of the coating com-
pound shall consist of all the tests specified under 4.6 “Test methods”.

4.4 Q.mlitv conformance insps ction. Quality couformsnce inspection
shalf consist of all examinations of this specification and the tests specified in
Table fII under the column titled “Required Testiig for Quality Conformance
Inspection”.

4.4.1 Report Of teStS. The manufacturer shall submit notarized test
reports te the Government representative, in accordance with Method 1031 of Fed.
Test Method Std. No. 141, for each batch showing the results, including numerical
values when applicabh+ of all the tests specified herein. Reports of numericaf tests
listed as satisfscto~ are not acceptable.

4.4..2 sampling.

* 4.4.2.1 ~. An inspection lot shall consist of alf the coatfng compound of
the same color produced by one manufacturer during a period not te sxceed 24 hours,
at one plant, from the same materials, and under essentially the same mennfactur- ●iugconditions provided the operation is contiguous. In the event the precess is a
batch operation, each batch shall constitute a lot (see 6. 4).

4.4. 2.2 .%mplin~ for tests. Quality couformsnce test samples shalf con-
sist of one gallon of Component I and 1/2 pint of Component U selected from each
lot in accordance with h’lethod 1021 of Fed. Test Method Std. No. 141. Each con-
tainer shall be labeled with complete information regarding the lot sad batch num-
bers, date of sampling, contract number and applicable specification.

4.4. 2.2.1 !igredient materials. When requested by proper authority, a
sample from each lot of the ingredient materials shall be taken for test purposes.

4.4. 2.3 Sampling for visual insps ction of filled containers. A random
sample of filled containers shall be selected in accordance with MIL-STD-lO5,
Inspection level S-4, Acceptable Quality Ievel (AQ L) of 2.5 percent defective for
examination as specified in 4.4.2.2.

4.4.3 hL9DeCti0n Procedures.

4.4.3.1 ~. The quality conformance tests of the coating compound
shall consist of all the tests specified in Table III sed such other tests se are
necessary te check the manufacturer’s data. If a tsst specimen fails to meet any

10
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of the teste required by this specification, the lot mprescntod by the sample ehdl
be rwjectcd.

* 4.4.3.1.1 fn addition, the Government reserves the right to have any of the
teste called for by tide specUicntimi remn nt n Government lsbemtory at any time
within 3 monthe from the &to of receipt of the mrderlaf by the prueurlng ncttvfty.
For materird stored [n bunkere (seo 3.4. 1.2 and 3.4.2. I), the Government reserve9
the right te conduct tests at any time within G months from the dnte of receipt of the
matorfnl. Ssmples for these te9t.9 shall bc tnken frem n previemly enopened cen-
tainer of the submitted ncceptnece sample, which shall hsve been stered ne described
in 4.6.2.6.

4.4.3.2 Exnm i!mtion of prep.sretion for delivezy. The samples selected
in sccordarm with 4.4.2.3 shall be examined for paeksgfng, psddng, mnrkb%
Ienksge, md workmnnshlp. Any package having one or more defects shoil be
rejeeted. ff the number of defective pseknges e%ceede the Acceptable Qunfi& Level
(AQ Q of 2.5 percent defccttve in oecordence wltJI M1L-STD-105, the lot reproeented
by the enmple shnlf be rejected.

4.4.3.2.1 Exnminntlon for conts(ncr fill. The size esmple of 4.4.3.2 shall
be adjseted tn inspection Levei S-3 of MIL-STD-105 except tfmt the esmple eize
derived frem MIL-STD-105 slmlf be rounded off to tie nest higheet increment of
five. At no tie elmll the ssmple size be less tfum five, unless the Int ccmsfets of
Lese than five contzdnem in which cnee all cnntninere ehnlf be used to &term&e the
fill. ltre mmrplc unit shnlf be one filled container. The lot shsli bc rejected U the.
nvemge weight per container [e less tlum thst .vfx?cified.

4.4.3.2.2 Exrmrinntion of uroduct. Conformnnee of the costing compound
te the requiremcnte for workmseshlp nnd my other requirements not covered by
specific tests siudl be determined by nppmprintc visuni esnminrdion.

4.5 Test conditions. The inbomtnry testing condftione shall be fn
accordance with Fed. Test Metlmd Std. No. 141, and es described herein.

4.5.1 Test txcneia. Except ne othenvfeo speculed herein, test Pele
12 inches by 4 brches by 0.032 inches ehsfl bc cold-rolled carbon steel conforming
to Q-S-698. turd coated with n zinc phoeplmte cmting cnnform bw to TYIML of—..
TT-C-490. “

4.5.1.1 Panel prcpamtfon. An epexy prbner conforming te MIL-P-52192
with the arfditlon of 6 percent by weight of 2, 4, 6 Tri (dimethyl-mnlno methyl) phenol
(Rohrn snd Hnm DMP-30 or w@); boeed pun epoxy resin eoIid9 shall be nppiicd to
the panel to n dry fiim thlclmees of 0.6 to 0.8 rolls and csred 1-1/2 hours nt 275T.
The prfmet shall be lightly grit blseted with SOmceh grit, or emrded with 2S0 meeh,
wet or dry aluminum eside poper prior to the applfcntinn of the cmtii.

11
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4,5.1.2 ADDliCWiOnof coating. Compcmenta I and If shall ha mixed in
the ratio w specified in 3.2.1 aad, with a doctor blade, spread te a thickness of
0.060 *. 010 inch on the prepared eurface of the test panel. Care shall be exercised
to insure a uniform coating free from entiappsd air hubblee or other film defects.
The coated panela shall then be cured a minimum of 1/2 hour at room temperature
followed by a minimum of 1 hour at 150 +43?.

NOTE

The @ life of the coating compound when
admixed is approximately 4 minutes.

4.6 Teet methods.

4.6.1 The teete of this specification shall be conducted aa specified
herein. A cross reference of raqtiremente and applicable test methnda is contained
in Tnble D2.

4.6.2 Component I (Reein) teets.

4.6.2.1 Viscoeity. The viecoeity of Component I shall be determined in
accordance with Methnd 4287 of Fed. Teet Method Std. Nn. 141 at a temperature
of 150 *2T. Using a No. 6 spindle nnd a speed of 10 rpm, record the viscosity
after 5 revnlutione (30 aecnnda).

* 4.6.2.2 Acid number. Determine the acid number in accordance with ●
Method 5072 of Fed Test Method Scd No. 141 except for the following: The
standard O. M potassium hydroxide solution shall be prepared by dissolving
the KOHin ethyl alcnhol and standardized against pocaasiurn hydrogen
phthalate, and the test sample shall consist of 5 gram of material.

4.6.2.3 Weight ear ga lfon. The weight per gallon ehall he determined in
accordance with Method 41S4 of Fed. Teet Method Std. No. 141.

4.6.2.4 Aeh content, Determine the ash content in accordance with
Method 5262 of Fed. Test Method Std. No. 141.

4.6. 2.5 Cnndition in contniner. While stirring the material with a hand
paddle, observe for smootimees and homogeneity. Ohserve for absence of pigment
flotation, coarse particles or se ffling.

● 4.6.2.6 Storage stability (Component I or ~. The unopened container
ehall be placed in an nrea where it will not be agitated or disturbed for a period
nf 3 months at 65 i25 ?? nr when placed for 6 months in bnnkers heving an average
amuaf temperature range of 55 to 60 T. Afh?r storage, Component I shrill he checked
for cotiormnnce to 3.4.1.2 nnd Component U to 3.4.2.1.

12
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* TABLE III. REQUIREMENT AND TEST METROD LNDEX

Paregmph Required

Rem
Requirement Giving Testing for
Pamgmph Fsrther Quali& Coeformnnce

Reference faepection

COMPONENT I

viscosity Tebie I 4.6.2.1 Yee
Acid Number Tebie I 4.6.2.2 Yes
Weight per gallon Table 1 4.6.2.3 Yes
Ash content Tebie I 4.6.2.4 Yes
Condition in conteiner 3.4.1.1 4.6.2.5 Yes
storage Stabiiity 3.4.1.2 4.6.2.6 ---

Accelerated stebili~ 3.4.1.3 4.6.2.7 ---

COMPONENT II

Pbyeicai properties 3.4.2 and 4.6.3.1 Yes
Table I I

Storege stabillly 3.4.2.1 4.6.2.6 ---

ADMCCITJRE

Reaction time 3.5.1 4.6.4.1 Yes
Appiicatlon 3.5.2 4.6.4.2 ---

Thermai efficiency 3.6.1 4.6.5.1 ---

Tesefle prepertfes 3.6.2 4.6.5.2 ---

Coior 3.6.3 4.6.5.3 Yee
Hardness 3.6.4 4.6.5.4 Yes
Adhesion 3.6.5 4.6.5.5 Yes
Idmicntieg oil resistance 3.’7.1 4.6.6 Yes
Fungue resistance 3.7.2 4.G.7 ---

rmpact resistance 3.7.3 4.6.8 ---

Humidity resistance 3.7.4 4.6.9 ---

Resfetasce to temperature 3.7.5 4.6.10 ---

shock
Weather resistance 3.7.6 4.6.11 ---

Fast cook-off 3.8.1 4.6.12 ---

Tempemture and humidity 3.8.2 4.6.13 ---

cycling
Aircreft vibmtion 3.8.3 4. G.14 ---
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4.6.2.7 Accelerated stabiliW. A full unopened container of Compnnent I o
shall be stored in an oven at 150 ~4 “F for a period of 6 hours and cooled to room
temperature before checking for conformance to 3.4.1.3.

4.6.3 Compnnent II (Catalvst) tests.

4. 6.3.1 Phvsical properties. Determine the physical properties in
accordance with MIL-M-S1351 and the exceptions specified in 3.4.2 and Table II.

* 4.6.3.2 Storage stability. Test as specified in 4.6.2.6.

4.6.4 Working properties.

4.6.4.1 Reaction time. The test procedure shall he performed ia accord-

ance with ASTM D 2471 with the following exceptions:

a. The mixture temperature shall be recorded with a
continuously recording potentiometer equipped with
a 20-gauge thermocouple. The overall accurwy of
the thermocouple and potentiometer shall be within
0.59? (0.2s%).

h. The time required for the mixture to increaae from
100 to 150~ (37. 8 te 65. 6W) shall be determined
to the nearest one-tenth and reported as the reaction
time.

4.6.4.2 Application. Compenente I and II shall be admixed in tbe ratio
specified in 3.2.1. Application of the components by spraying shall be in accord-
ance with Naval Ordnance Systams Command Decmnent OD-45406. Applied coating
shall be checked for sag and hardnees for conformance tm 3.5.2.

4.6.5 cOatitl?Z Droper ties.

4.6.5.1 Thermal efficiency.

4.6.5.1.1 Panel Preparation. Prepare ten panele each 3 by 3 by 1/16 inches
in size end six discs each 15/16 inch iII diameter by 1/16 ~ch in thic~ess frOm
cold rolled steel conforming to QQ-S-69S. Cut a l-inch hole in the center of each
pamel and cement the discs in the holes with a metal-to-metal type epexy bonding
compound capable of withstanding high temperatures. Cementtig the discs in the
panels reduces the thermal conductance effects from the edges of the specimen
panel. The test panels shall he prepared as specified in 4.5.1 and 4.5.1.1. The
tnp coat shall be spray-applied end subsequently machined to a uniform film thick-
ness of 150 *5 mile. Save three panels for the humidity resistance test 4.6.9.

14
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4. 6.5.1.2 Procedure. This test exposes the coating to a fire environment
where n tntnf flux of 10 BTU/Ft2 - sec es measured by so asymptotic calorimeter
is 90 percent rsdktfve in a slfghtiy fuel rich condition. The average emissivi~ of
the source of the redinnt bent flus sbeli be at ieest equal to 0.9. Avintion fuel
(JP4 or JP-5) conforming to MIL-T-5624 shall be used te fire the unit. The
coated pnnei thickness shell be meoeured end recorded. When ready to test, the
fmnei shell be inserted in n transits mnek or My thermeliy insulated bolder which
niiows the psnel to rest on about 1/16 to 1/8 inch of the edges of tie coated surface.
The bnckside of the test panel shnii be insulated with nnminclly 6 ibs/ft3 refectory
fiber insufntfon. At time, T = O, the mneked paeei ehsll be placed over the fire
box nnd n thermecoupie in contact with the back of the dlec records the tempemture
rfee on the pnnel. The mexfmum initial ponel temperature prior to fire testing
ehrdl be 90W. The flux sIwJ1 be unUorm over the entfre panei and the center dfsc
ebeli be apprexfmnteiy 8-10 percent of the exposed area and ebalf be representative
of a larger, semi-infinite panel. The time-temperature dnta Md the fibn thickness
in miis ehail be recorded md n repert mnde of the time, in seconds, to reach the
temperature of 205W (400W for tho recorded mil thickness of the ceatfng. The
test results ehoii conform to 3.6. i and the data reported shall be an average of
three determinntfons.

I
4.6.5.2 Tensile prooertfee. The teneiie properties ehnlf fm determined

in accordance witiI Method 1011, Fed. Test Method Std. No. 406 rit 40, 75 and 140~.

l!,

The test specimen shnii be Type I, l/4-inch maximum ehcet, Figure 1011A, 0.125
inch thick.

I

I
* 4.6.5.3 *,

4.6.5.3.1 Oiive Drnb. A coated pnnei shnli be compared with Coior
No. 24087 of FED-STD-595 in nccordnnce with Method 4250 of Fed. Test Metbed
Std. No. 141.

~ 4.6.5.3.2 Ineignin White, The color of n coated ponei shnif be determined
in accordance with Method 4252 of Fed. Teet Method Std. No. 141. The gloss of
the ceeted panei sheii be compcred with Color No. 27S75 of FED-STD-595 in

I eccordnnce with hlethod 4250 of Fed. Test Method Std. h’o. 141.

Hardness. hffx Component 1 and U at the mtio specified in4.6.5.4
3.2.1 end prepnre n semple casting 4 inches in diameter by 1/2 inch thick. Cure
for a minimum of 1/2 hour at room temperature followed by n minimum of 1 hour
at 150 *4T. Cool eompies to room tempernturc ond test for hnrdeess in accnrd-
snce with hkthod 10S3 of Fed. Test Method Std. No. 406.

Adheeion. Poneis prepared es specified in 4.5.1 threugh4.6.5.5
4.5.1.2 eheii be teeted in eccordnnce with Method 6221 of Fed. Test Method Std.
No. 141 snd checked for conformance & 3.6.5.

0 15
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4.6.6 Lubricating oil resistance. Pnnela sbail be prepared as specified ●
in 4.5.1 through 4.5.1.2. The paneis shall then be immersed in lubricating oil
comprised of 95 parcent of di-2 ethyl-bexyl sebacate ~ nnd 5 percent tricresyl
phosphate, by weight, at a temperature of 25o *4 W for a perind of 4 hours. Four
hours after removai, the panela shaii he examined for conformance te 3.7.1.

4.6.7 Fungus resistance. Panels sbali be prepared aa specified in
4.5.1 thrnugh 4.5. 1.2 and tested for resistance to fungus in accordance with
Method 508, Procedure 1 of MIL-STD-81O. Upon completion of the fungus teat,
check forconformanceto3.7.2.

* 4.6.8 Impacc resistance.

4.6.8.1 Panel preparation. Panels shall be aluminum allny conform-
ing to QQ-A-250/5,T-O Conditinn and anodized in accordancewith MIL-A-8625,
Type II. They shall be 0.020 by 5 by 12 inches in size, and finished as
fOllOWs: APPIY epOxy primer conforming m MII.-P-52192 cn a dry film thickneaa
of 0.6 to 0.8 railsand cured for 1-1/2 hours at 275”F. The primer shall be
lightly grit blasted with 80 mesh grit, or sanded with 280 mesh wet or dry
aluminum oxide paper. Over the epoxy film, apply the coating compound to a
thicknessof 0.3 inch.

4.6.8.2 Impact test. Place one prepared panel from 4.6.8.1, film side
up over the bole of tbe cylindrical base of a Gardner Heavy Duty fmpact Tester
lG-1120. Determine the maximum impact resistance in inch-pnunds at wbicb no
failure cccura. Repeat the test on the reverse side nf another panel frnm 4.6.8.1
with the film side down. Check for conformance to 3.7.3. ●

4.6.9 Humidi b+ resistance. Three panels prepared as specified in
4.6.5. 1.1 shnli he subjected b 336 boure of expneure at 100 percent relative
humidity at 120 T in accordance with the method specified in ASTM D 1748.

4.6.10 Resistance to temperature shnck. Three paneia prepared na
specffied in 4. 5.1 through 4. 5.1.2 shaii be tested in accordance with Methnd 503
of MIL-STD-81OB except na fOUOws:

a. The internai bnt chamber sbaii be maintained at
140T’ and 95 percent RH.

b. Tbe internai cold chamber temperature shall be -40T.

c. Panela ehaU be cycled every 24 hnure in iieu of 4.

d. The complete test perind shdi be 28 days.

U di-2 ethyl bexyl eebacate may be obtained commercially aa “P1oxo1 201’!
from Roiun and ifnaa.

16
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4.6.11 weather resistance. Four panels shell be prepared ne specified
fn 4.6.5.1 sed sxposed outdoers for one yenr in the vicinity of Minmi, Florida in
nccordcnce with A8TM Test Method D 1014. After exposure, the panete sbntl be
checked for cnofornmnce to 3.7.6 end subjccied to the tbermol efficiency teSL

* 4.6.12 Fast ceek-off. The feet cmk-off test sbnfl be conductad in
UCCOtYftincewith the proccdurea of Nnvnl Wcnpons Requirement WR-50 on three
K& 62, 500-pound bnmbs of 3.8.1 and on three KI( 82, 500-peund bombs of 3.8.2.
In addition, the follovln8 shall apply:

a.

b.

c.

d.

e.

The quentity of fuel shrill be sufficient to cause
reoction of the ordnonce or to insure a 15-m fnute
fire. Test fuel ehnlt be JP-5 or JP4 ceefnrmleg
to MJL-T-5624 .

The test pit shrill be n minimum of 24 feet by 24 feek

Flame temperature to the bomb shall reach 1000” F
vithin 30 seconds of ter fire ignition.

The bomb shall be suspended from its suspension lugs
with its center 30 to 40 inches above the fuel.

The test ehall not be ner fornmd when the wind veloci tv
exceeds 5 knots.

4.6.13 Temoernture end humlditv cvcling. Temperetire ~d h~idfty
cycf.fng ebolf be nccnmpllshed in nccnrdnnce with Wff-50 except tit the temperature

rfmge ehnll be -40T to +140%.

● 4.6.14 Aircraft vibrntion. The aircraft vibration test procedure
and time schedule shall be in accordance with Method 514.1, Tnble 514.1-11,
and Curve H of Fi8ure 514 .1-2 of I4IL-STO-81O.

5. PREPARATION FOR DE fJVERY

5.1 Packei?ing. Peckegfng sbrdl be Level A or C es specified (see 6. 2).

5.1.1 Level A—.

5.1.1.1 Cempenent I (Reeln) unit Dnekeg e. The resLn ehnll be p3cknged
in petls conforming to PPP-P-704, Type ~ Clnes 3; or ~ w Clnss 3 or 4; or
fn drums confirming to PPP-D-729, Type IIf or IV, es specified by tie prncurtng
nctivlty (see 6. 2). The fnelde surfoce of the @l or drum eholl be treated ae
required, to preclude content contnminntfon.

5.1.1.2 Component If (Cntolyst) unit paclrng e. Component Kfshall be

-k%ed ~ cle~, dry, new Polyethylene container. Net capceity of pelyeibykee
conjoiners ehell be 1, 8, or 40 peunds ee specffied hy the precurieg nctlvity

17
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●(see 6. 2). The well thicknees of the 40-pound polyethylene containers shall conform
te specification 2U of 49 CFR 178.24.

5. 1.1.3 Kit unit package. When epecified by the procuring activity, the
components of the coating compound packaged ae specified in 5. 1.1 and 5. 1.2 shall
be supplied as a kit, r.onsieting of pigmented resin com~und marked (‘Component It!,
and the catalyst component marked “Component II”.

I
The quantity of each component

ehall be in the proportion 55 to 1 by weight respectively.

I 5.1.2 Level C. Coating compound components shall be packaged in
unit capacity containers in accordance with the suppfiers commercial practice.

~

5.2 Packing. Packing shall be Level A or C ae specified (see 6. 2).

I
5.2.1 Level A—,

5.2.1.1 Component I. Resin packaged in pailsaa specifiedin5.1.1.1

shall be pslletized in accordance with MIL+TD-147.

5.2.1.2 Component H. Catalystpackaged inpolyethylenecontainers ae

specified in 5. 1.1.2 shall be packed in corrugated or solid fiberboard hexes conform-
ing te SpecW1cations 12B or 49 CFR 178.205 and 12B of 49 CFR 173.221. Quantity
of unit and packages per shipping container shall be as specified by the procuring
activity (see 6. 2) and the following: ●

Unit (Component II) package Unit Quantity Per
Capacitv ( lbe) Shipping Container

1 1 or 25

8 l,20r4

40 1

Ia’el C. Material packaged ae specified in 5.1.2 shall be5.2.2
paeked in such a manner that will insure acceptance by common carrier at loweet
rates and safe delivexy at destination. Shipping containers shall comply to the
Uniform Freight Classification Rules or National Meter Freight Classification
Rules, ae applicable.

5.3 Marking. Marking for shipment shall be in accordance with
MIL-STD-129 end shall include the following nomenclature and information:

Component Identification:
Component I - Pigmented Resin

(or Component If Catalyst, aa applicable)
Specification MIL-C-81904A(AS)

I 18
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I

o

I

Manufacturer’s Nmm or Trademark
Date Manufactured, Wnth and Year
Lot Number and Ratch Number
Net tintents
Flash Point (In accordance with ICC Regulations)

5.3.1 Caution labellna.

5.3.1.1 Component 1 (Reein) conjoiners. In addition to the labeling
as sDecified in the Department of Transportation Regulations 49 CPR 171-178,
the following labeling- shall appear on &ch component container and on each
exterior shipping container:

“Caution: Vapor Harmful.
Keep away from hent and open flame.
Use only with adequate ventilation.
Avoid prolonged breathing of vapor.
Avoid prolonged or repeated contact with skin.
Storage Conditions: Store i“ bunkers with annul average
temperature of 55-60”F for 6 months storage life. Storage at
higher temperatures (up to 90” F) will limit storage life to
3 mn ths .

5.3.1.2 Component 11 (Cati31ytJt) containers. In addition to the label-
ing ae specified in the Department of Trarmpc.rtationRegulation 49 CFK 171-
178, the following lobeling shall appear on each cornponenc container and on
each exterior shipping container:

“CAOTION! OXIDIZINC MATERIAL, STRONC IRRITANT, HARMFUL
IF SWALLOWED.

Store in original contoiner in bunkers with annual average
temperature of 55-60”F for 6 months storage life. Storage
at higher average temperatures (up to 90”F) will limit
storage life to 3 mntha.
Protect from oll sources of heat, including radiators,

steam pipes and direct sunlight.
Keep away from sparke ond open flames.
Do not add to hot maceriala; vigorous decomposition mny

result.
Only glass, polyethylene, or ceramic containers, funnele, or

measuring devices should be used with this material;
mecols contacting this material will cause decomposition.

Avoid contact with skin and eyes. In case of contact, flush
immediately with plenty of water. For eyes, get medical
ntcencion.

In case of ingestion, call n physician immediately.
In case of contniner leakage, remove to a safe place out of

doors.
Do not store in the some room with Component I or other

resin systems.”
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5.3.2 Application instructions. In addition to the labels specified in ●
5.3.1.1 and 5.3.1.2, each component unit shall contain a printed label with the
following instructions:

“Application instructions: This is a two component coating
which is designed for spraying one part Component II with
55 parts of Component ~ by weight. CAUTION: Component I
aad II may be mechanically mixed in a container. Only that
amount of mixture which can safely be mixsd using a ratio
of Component I to 11 of 100:1.”

Note: This material reqnires special spray equipment In
accordance with Naval Ordnance System~ Command Document
No. OD-45406.“

6. NOTES

6.1 Intended use. The thermal insulating compeund is intended for
use as an exterior protective coating on explosive-loaded ordnance items. This
cnating is formulated to meet applicable environmental conditions aad alao to delay

SII CXPIOSiVSrewtiOn when the cOated Ortimce item i.v exposed to high flux thermal
environments.

6.2 Orderiro? data. Preeurement should specify the following:

Title, number end data of this specification
;: Color (see 1.2)
c. Components (see 3.2)
d. Level of packaging end packfag (see Section 5)
e. Quenti@ in pcmnde (avoirdupois)

6.3 ~n. With respect tn products requiring qualification,
awards will be made only for products which are at the time set for opening of bide,
qualified for inclusion in the applicable Qualified Products List whether or not such
preducta have actuefly been so listed by that date. The attention of the suppliers is
called tn this requirement, and monufaclurers are urged to arrange te have the
products that they prnpose to offer to the Federal Goverameot tested for qualifica-
tion in order that they may be eligible to be awarded contrasts or orders for the
producte covered by this specification. Requests for information pertaining to
qualification of products covered by this specification may be obtained from the
Commanding Officer, U.S. Naval Air Development Center, Johasville, Warminster,
PemSyIVmia 18974, Attention: Code 30223.

6.4 Batch. A batcb is defined se that quantity of material which
hae been manufactured bv some unit chemical rmocess or subiected to some
physical mixing operatio~ intended to make th~ final product ~ubstantially uniform.

●
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6.5 =0.

I

6.5.1 Comprment L The recommended storsge temperature rnnge for
Cempnncnt I ie frem 40 to 90T (eeo 3.4.1. 2). It is elm recommended, if con-
veniently pnssible, ihnt stnregc temperatures near the Iower end of the nbnve
temperature limits be used if longer than 3 months storege life Is required.

6.5.2 Cnmvnnent ff, Compnncnt il. when stored in its origfnni unopened
container, nrdinnriiy dees nnt require rcfrigerntion; but where refrlgernted stnrnge
is nveiinble, it shouid be ueed, cspeeiniiy if proicmged storage is contmnplnted.
Compenent fl contains en orgenic pornxide whose strength cnmmt be wexrnnted efter
iengthy storege. A three-month invcntnry cnmbfned with the prnctice of rotntion
of steck is recommended. Stornge nt the iowcr end of the 40 to 9017 storege renge
shmdd rdeo extend sterege Ufe.

6.6 Supnreession data. This epeciffcntion, MIL-C-Si904A(AS),
supersedes MIL-C-8i904(AS) dated i4 June i972 nnd Navnf Air Systems Cmmnand
Purcbnee Descriptions AS-3476 dntcd 2 October 1972, nnd AS-2969 &ted
17 Au@et i97i.

6.7 Mnmi nnl indicin, Tbo mnrgine of tide speeificntinn are mnrked
tn indicnte whore chnnges, deletions, or ndditionc te the previeus iesue bnve been
mede. This is dope ne n convenience oniy end the Government neeumes no Uabiflty

@

whuteoever for eny fnaecuracice in these notations. Biddcre snd cnntrectnm an?
cautioned to eveiunte the requirmnente of this dneument bseed on the entire content
ne written, irrespective of the mnrgirmi notntione nnd reintionehip to the inet pre-
vf0u9iseue.

Preparing Activity:
Nnvy - AS

(Projecl Nn. 6OIO-N1O2)
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