Downloaded from http://www.everyspec.com

MIL-C-16555D
Lo renruery
SUPERSEDING
MIL-C-16555C

1N T =:; YO o1
U reorudry 1701

PROPOSED MILITARY SPECIFICATION

COATING COMPOUND, STRIPPABLE. SPRAYABLE

This specification is approved for use by all departments and agencies of

the Department of Defense.

1. SCOPL

*1.1 Scope. This specification covers a strippable coating compound for application by
spraving on painted or unpainted metal surfaces to seal openings and provide protection
against corrosion. This specification meets Air Pollution Regulations (Rule 66).
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1.2 Ciassification. L Odtng L‘Umpuund shall be U{ the iU“UWIIE 'l'_y wes of colors as
specified:
Type !l Aluminum or aluminum gray

Type 11, Class 1 =Olive drab
Tvpe 11, Class 2 Marine Corps green

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issues in effect on date of invitation for bids or
request for proposals form « part of this specification to the extent specified herein.

SPECIFICATIONS
Federal
*QQ-S-609& Steel. Sheet and Sinp. Low Carbon
TT-E-485 Enamel. Semi-Gloss. Rust-Inhibiting
TT-L-529 Enamel. Alkvd. Semi-Gloss

-
FSC 8030
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*TT-P-1757 Primer Coating. Zinc-Chromate. Low-Moisture
Sensitivity
PPP-D-729 Drums. Shipping and Storage. Steel. 55-Gallon
PPP-D-760 Drums and Pails. Metal (5 and 16.64 Gaiion)
Miiitary
NIT _C.OINY /s Qtoal Ctriirtiieral hanac Inldahles Modinm (Carhnan
VIL Lo~ v i1oun DU ourdLural aiapivy YYLUIUAUIL IVILUIWEL L aluus
STANDARDS
Federal
FED-STD-141 Paint. Varnish. Lacquer. and Related Matcnals:
Methods of Inspection, Sampling and Testing
FED-STD-313 Symboils for Packages and Containers for Hazardous
Chemicals and Materials
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Military
MIL-STD-105 Sampling Procedures and Tables for Inspection
by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-147 Palletized Unit Loads (407 X 48" 4-way partiai and
4-way paliets)
(Caniag ~f enacificatione ctandardc and drawines reauired by contractors in connection
TLUPILS UL SPLLITIVALIVEIG, SMBITURIuS Wiite Wl i - J e
with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

publications. The following documents form a part of this specification to the

xtent specified herein. Unless otherwise indicated. the issue in effect on date of invitation
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he addressed to the Tariff Publishing Officer. Room
6.)

Classification Rules

(Application for copies should bc addressed to lIssuing Officer, American Trucking

Association. 1616 P St. N.W_,

3

3. REQUIREMENTS

Washington, D.C. 20036.)

- . . - " - o 1 1 PR —~ . | -y e e
3.1 Materials and composition. The coating compound i shall consist of vinyi resins
plasticizers. solution and film stabilizers. pigments. fire retardants and solvents formulated
s PRV S IR ER I riiienanate b thic cmonificatinan 1t chall nat cantain chlarimated
10 meetl all appucdoic XLquucu e1tS 01 tNisS SpeCitiCduiOn. 1t Silany UL CUnudiin Linuiiidicy
maraffine reacinn Ar rocin darmvativee The camnacition chall he ag chown in table |
parariis, TOUSHI, O TUSINT UTHIYaUIvEy., 11 VULINPUSIUIUNT STIaRl UL 45 S vral i ssvss 2
Table |
COMPOSITION
Percent by weight
ingredient —
- _ Type | Tvpe 11
Nonvolatile materal, min. 30 34
Volatile solvent. max. 70 66
Composition of Nonvolatile Content
Percent by weight, minimum
A VAT | J. . N
VItV TESIHIT - JU
Vinyvl roacir amed mbacti i zor (8]0} Y
YILLVI IUDMIL aliu }‘lﬂ\llkllll 7 HO
Piegment! 12
Alumimum pow de 0
Titanium dloxu_ic 0.5
Blue lead and other pigments 2
Fire rctardants 1.5
Stabilizers 3.0
The nion vtoan tume 1 oehall oo at laact T eore ant ) 1 cheoemnts h roht pvalane ¢ s e £ ek
The pigment pe 1 shall contain at deast 70 percent lead chiomaie by weight. equivalent to 6.3 percent of the

nonvolatile content

3.2 Color

1 Typel. Typelco

ating compound shall be aluminum or aluminum gray in color.
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3.2.2 Type IL. Type 11, class | shall be olive drab and shall closely match standard color
chips 14087 or 14064 of FED-STD-595. Type 11, class 2 shall be marine corps green and
shall closely match standard color chip 14052 of FED-STD-595. Lack of gloss shall not be
cause for rejection.

MY Wi len. L1 VAN PO BN + S A 1 1 b slceaacidn; ~L 4L el Y.t
D0 Vl\LUbll) Y LITIE LODILTU dd> prLUILU lll ‘-0 Shod, LIC VISCOSILY Ol LIIE COd LY S01uLion
shall be as follows:
Viscosity. Krebs Units
Type Tempcerature Minimum Maximum
o] C
land I1 25°+ 1°C(77°+2°F) 60 80
o o]
I 10°+ 1°C(50° £ 2° F) 70 100
2 A Ml e: . e b PO S, WWliney ¢t i commnifiad it A A TN + 1. P S
J.4 weldliull 4t 10w {1 upclaluxc. Yy JICIT LOMICU dS dPCCLICU LT 4.4, 1. dl lUW'lC“l})C dtujc
ctnraon the ramnniimd chall he ractarahle tn o free flawine pancictancy fAar enravine ke
Dl\JlubL Ll \vUJlIPUquU Diidil UL ivoluviavin U da livw IIL'"AIIE UU]IDIDL&‘I\_\ 1l S 'l(l'ylllb U)
manual or mechanical stirring at 77° + 2° F.

3.5 Separation of pigment. After the coating compound has been stored in a closed
container at room temperature for 10 days. the pigment shall not separate from the solution
in such a manner as to prevent restoration of the solution to consistency for satisfactory
spraving by manual stirring at 77° + 2° F.

3.6 Sprayability. The compound shall be supplied in a consistency satisfactory for
application with conventional pressure-type spray equipment when tested under the

randitinne enarifiad in A A | 1 f or tho nrepa aratinn N toct ecnerimeoence Anv rlacainn nf the
LULIUILIVILD Sp/LLllivag 1 [ AV LII\, Vi Uyalatlv“ AV RN S CR LN A D Y R A ) ALY VIV RRIILTE VI LIV
sprav eun due to nresence nf] ns of undissolved or inadeoauately disnersed material shall
sprayv gun due to presence ol jumps undissolved or mnadequately dispersed materia! shall

3.7 Flammability. When tested as specified in 4.4.1.4, test specimens of the dried
coating shall ccase to burn or glow within 5 seconds after the source of ignition is removed.

3.8 Tensile strength. When tested as specified in 4.4.1.5. the tensile strength of the

coatmg shall be not less than 500 pounds per square inch.
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3.9 Ultimate elongation. When tested as specified in 4.4.1.5, the ultimate elongation of
the coating shall be not less than 200 percent.

3.10 Low-temperature flexibility. When tested as specified in 4.4.1.6. the coating shall
not crack or break.

3.11 Low-temperature impact resistance. When tested as specified in 4.4.1.7, before and
after accclerated weathering. the coating shall withstand the impact of a freel\' falling

26- gram steel bail dropped from a height of 30 inches. The impact shail produce no cracks

3.12 Water extractable matter. When tested as specified in 4.4.1.8. the weight loss of the
coating shall be not more than 0.20 percent of its original weight.

3.13 Volatile matter. When tested as spccificd in 4.4.1.9, the weight loss of the coating
shall be not more than 1.5 percent of its original weight.

3.14 Resistance to heai. When tesied as specified in 4.4.1.
}‘li'in‘r\du: separation from the pance . .
degradation. The panel surface in contact with the coating shall show n
her visible evidence of corrosion, Th( ting, after cooling to r

JAC LS (SR RN coatyr s

not crack or break on being peeled back from the panel(s).

3.15 Water vapor transmission. When tested as specified in 4.4.1.11. the water vapor
transmission rate after exposure to accelerated weathering. as specified in 4.4.1.13_ shall be
not more than 1.2 grams per 100 square inches per 24 hours.

~ % s nA 1 e . R e 5 tact cmmis i obs

3.16 Sait spray resisiance. When tested as specified in 4.4.1.12, the test specimen shall
PG VR (PN AP PRy wmntinag cha ahe ey minhnlac Ar canaratinn
show no cvxdcnw of corrosion. and the coating shall show no pinholes or separation {rom
the metal.

3.17 Accelerated weathering. When tested as specified in 4.4.1.13. the coating shall
show no visible evidence of degradation or shrinkage and shall be strippable from the
panel(s) in one continuous sheet. The panel surface in contact with the coating shall show
no evidence of corrosion. The coating after exposure to accelerated weathering shall meet
the requirements for tensile strength, ultimate elongation. low-temperature tlexibility.

N
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Jow-tempcrature 1mpact resistance. water vapor transmission, and adhesion to steel, and
painted surface as specified herein. except that specimens from the 1500-hour test shall have
an ultimate elongation not less than &85 percent of that of the unweathered specimens. The
adhesion to the test panel shall not be greater than 3.25 pounds per inch width for the type
Il material.

*
)
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ified in 44114 th s f
rming to QQO-S-698) panel shall be not

less than 0.50 pound and not more than 2.25 pounds per inch width.

3.18.2 Adhesion to painted surface. When tested as specified in 4.4.1.15. the adhesion
of the coating to the surface of a painted panel shall be not less than 0.50 pound and not
morc than 2.25 pounds per inch width. Stripping of the coating shall not lift or otherwise
damage the painted surface.

T 10 € Lssen toacto nc crnpnifiad s A 411 A tha -~ + Jaall +

3,19 Snonkage. winen tested as specinied in 4.4.1. 104, UIC COaung snin not Uu'udg(‘ the
angle formed by the two legs of the angle iron nor pull loose from cither the inside or
outside flat surfaces

*3.20 Solvent. The solvent when tested as specified in 4.4.2.5 and 4.4.2.6 shall consist
of methyvl ethyl ketone, or methy! ethyl ketone and toluene. Volatile stabilizers shall be
considered as solvent constituents. The use of small amounts of methyl isobutyl ketone is
permitted. Toluene plus methyl isobutyl ketone shall not exceed 20 pereent by volume of
the solvent content.

3.21 Toxicity. The vapor shall not cause serious injury or undue discomfort to
workmen during application (see 6.3).

*4 QUALITY ASSURANCE PROVISJIONS

*4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order. the supplier is responsible for the performance of all inspection
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requircments as specified hercin. Except as otherwise specified in the contract or order. the
supphier may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein. unless disapproved by the Government. The
Government reserves the right 1o perform any of the inspections set forth in the
specification where such inspections are deemed nccessary to assure supplies and services
conform to prescribed requirements.

*4.2 Quality conformance inspection. Quality conformance inspection shall consist of
all the exammations and tests of 4.3 and 4.4. Failure of the coating compound to conform
to any of the requirements of this specification shall be cause for rejection of the iot
represented. Coating compound which has been rejected may. at the option of the procuring

[ | . U | - R | siliatee A Lo e an ..0
dilivily. DC TCWOFIKRC or T»pldkt‘b 10 correct lﬂk uclcus and submiticd 107 reiest. ruil
martioriloaes A varming vEaviatie Toiactiosey ]t RPN talines tn Anrennt tha dafante $Avind
Jartivulaly COnCcrlilyg IHLV]k)Ub IC.QL(, 1O d11d LT dCUI0 LdRTI LU COUTETUL LHIC UTICLLy 1ol
in the Areinal chall ke tnrmiched ta the nraciiring astivity Caatineg conmnanngd reiertad after
D UL Wnisaiial Sivasy UL T URTHISIICU (U i f'lUbtlllll& AUUIVILY., CUdUINE VUTHTPUWHIY TV VLIV asivi
retest shall not be resubmitted without the specific approval of the procuring activity

P
[§8]

.1 Sampling.

4.2.1.1 Lot. For purposes of sampling. a lot shall consist of all the coating compound
manufactured at onc time from one batch of constituents and submitted for dehivery at one
time.

4.2.1.3 Sampling for tests. A 5-gallon sample shall be sclected from each lot in
accordance with method 1021 of FED-STD-141. The sample shall be forwarded to the
laboratory designated by the procuring activity for lot acceptance testing.

2.1.4 When requested by the contractor, samples shall be selected in accordance with
4.2.1.3 with the following exception. a 30-gallon samplc (six S-gallon containers) shall be
taken instcad of a S-gallon sampic. Each 30-gallon sample shall be divided into three equal
parts, one part te be delivered to the testing laboratory. onc part to be held by the

contractor. and one part to be hicid by the procuring activity in case of dispute.

~J
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4.3 Inspection of filled containers. Each sample filled container selected in accordance
with 4.2.1.2 shall be examined for defects of the container and the closure, evidence of
leakage, and unsatisfactory markings. Each sample filled containcr shall also be weighed to
determine the amount of thc contents. Any container in the sample having one or more
defects, or which is under required fill, shall be rejected; and if the number of defective
containers in any sample exceeds the acccptance number for the appropriate sampling plan
of MIL-STD-1085, the lot represented by the sample shall be rejected. Rejected lots may be
resubmitted for acceptance tests provided that the contractor has removed or repaired all
nonconforming containcrs.

[

4.4 Test methods.
4.4.1 Physical test methods.

4.4.1.) Viscosity. The viscosity of the coating compound shall be determined as
specified in method 4281 of FED-STD-14] with the following addition. The viscosity of
type | shall also be determined at 10° 2 0.25° C (50° + 0.5° F).

1.4.1.2 Gelation at low temperature. A specimen of coating compound in a tightly
scaled metal container shall be stored at -20° # 2° F for 16 hours. The specimen shall then
be allowed to come to room temperature. after which it shall be examined for evidence of
gelation. If there is evidence of gelation. the specimen shall be mcchanically stirred for not

more than S minutes at 77° # 2° F to determine compliance with 3.4.

4.4.1.3 Preparation of test samples.

*4.4.1.3.1 Steel panels. Except as otherwise indicated herein, all steel test panels 12
inches square shall be prepared from annealed steel conforming to QQ-S-698, 0.035-inch
thick. polished on one side to a bright finish with No. 280 grit emery cloth. The panels shall
then be rinsed in successive baths of ethyl alcoho! (95 percent) and naptha and then allowed
to dry thoroughly .

4.4.1.3.2 Spray equipment. The spray equipment shall consist of a commercial type,
pressure-feed spray cup and sprav gun. The spray gun shall have a solution-adjusting screw
for controlling the amount of compound passing through the spray nozzle. a spreader
adjustment valve for controlling the width of spray fan, an air cap for adiustment of a
horizontal of vertical spray pattern. and a fluid spray nozzle having a diameter of 0.070 *
0.001! inch.
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.3.3 Spraying procedure Prior to the spraying operation, the coating compound

thoroughly mixed at 77° = 2° F. Test panexs prepared as specified in 4.4.1.3.1 shalii
Lo el d S o bt aa )l el s 770 L A0 I Tha anemeaniie Alnall lha commnviad b~ olan
DT pidicu l I d I1OI1£011tdl pOSIUOI dt /7 7/ < - TI. ]llC colipourn U SHidll LUC SPIaycu UNHLO iU
malichad cnvefamna ¢4 wviald o Aey ~caating HTN28 2 NNONE crnsch think nicino thae ammmnmaont
TURIDIICU DdDUlial T tu ylL‘U a uly LUallllE v.uos = V.o lll\'ll Llllbl\, Halllb tIis \-\'ul})lllblll
specified in 4.4.1.3.2. The spray operation shall be carried out in 150 * 30 scconds for each
12- by 12-inch panel. The spray equinment shall be adiusted to emit a wet spray which will
produce a smooth set continuous coating with no evidtnce of sagging or running. The
coating on the test panel shall be dried for 24 hours at 77° £ 2° F and then for 72 hours at
140° * 2° F in a circulating air oven. Any tendency of the coatmg to shrink or pull loose

from the pancl surface during the dryving period shall be prevented by the usc of clamps.
suitable adhesive. or adhesive tape applied to the edges of the surface.

4.4.1.4 Flammability. Three test specimens shall be prepared by cutting 0.5- by 4-inch
strips from a sheet of coating prepared as specified in 4.4.1.3. Prior to the test. the
specimens shail be conditioned at 140° = 2° F for 24 hours in a circulating air oven. The
specimen shail be gripped at one end wiih a pair of iongs. hooks, or Ciamps and allowed i0

4 4l n cemn Al A sogematad it o e o
)l ic \PCLIIIICII \lldll U\: (3231 llLCU Wllll a UUH\CH

o)}

hang in a vertical position. The free end
burner flame, the flame then removed. a e specimen observed for continued burning, to

determine compliance with 3.7

4.4.1.5 Tensile strength and ultimate elongation. Using a die conforming to Die No. Il in
method 4111 of FED-STD-601, five dumbbell test specimens of coating shall be cut from
each of three shects of coating prepared as specificd in 4.4.1.3. The tensile strength and
ultimate elongation of the test specimens shall be determined as specified in method 4111
and mecthod 4121, respectively. of FED-STD-601. the distance betwecn benchmarks in
method 4121 shall be 2.000 * 0.003 inches. Specimens shall be maintained at 77° + 2° F for

. o a _ M. o PR, L LY NS Y A s o s
at least 2 hours DC‘()rﬁ and (lur]n" the test. in lieu of the mediar values spe Iica, ine aveérdge
alivarn AF tha 18 Antnesmaismntiseac ~laall WA tal A r tha tasncila atrarnoth and altimats
Ydaiucy vl wIc 1o U‘rlL‘l‘lllldllUllb Siidll utc LantCil ad 9§48 LU IOV DLiICiizi alig uitiitiacy
e!onnq';nn If an individnal reclt 5e mare than 10 nercent lower than the averace thic recult
gallCh. 11 an anUlvIGud: TCSUIL 15 THIOTC 1adhn 5 U PETCCnu tOWETD 1Haln W0 avoladps, s IOl
shall be discarded and a new specimen tested

4.4.1.6 Low-temperature flexibility. Six test specimens. two from each of three separate
panels, shall be prepared by cutting 1- by 6-inch strips from 4 sheet of coating prepared as
specificd in 4.4.1.3. These specimens and a mandrel | inch in diameter shall be conditioned
at -30° % 2° F for 2 hours. The test specimens shall then be bent 180° within 2 seconds
around the mandre! in the cold chamber. The test specimens shall then be examined for
evidence of cracking or breaking. to determine compliance with 3.10

A At 7Y P S Tl icenilac ¢ac c ,..‘,\.,..-.. nnnnnnnn el e L& 1emoahac 1
“4.4.1./ LOW-iempeérature immpaci. 1nrét Circuidr 1ost Spocimcrs bllbl iy UVCD U 1iChie 1l
diameoter chall bo from choote of cnatina nronared ac enccificd in 44123 The tect
Ula“l\,l\,l dliail (SN \-Uk MIVLIE DIV LY Vi valiiig ZiIvpralvuy do JOpvwilIva T 1HIN Lo

specimens shall be supported on 6-inch-di
specimens well secured to the hoops Th
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2 hours before and during the test. With the test specimen in a horizontal position, a
3/4-inch steel ball weighing 28 grams shall be dropped freely from a height of 30 inches
above the test specimen so that the ball strikes the center of the surface. This same procedurc
shall also be used to determine the Jow-temperature impact resistance of coating which has
been exposed to accelerated weathering as specified in 4.4.1.13, except that the test
specimens shall be maintained at - 7° #+ 2° I for 2 hours before and during the test.

4.4.1.8 Water extractable matter. Three 3- by 3-inch test specimens shall be cut from a
sheet of coating prepared as specified in 4.4.1.3. The test specimens shall be conditioned for
I hour in a forced draft oven at 140° # 2° F. cooled to room tcmperature in a desiccator,
and immediately weighed on an analytical balance. Each of the specimens shall then be
immersed in a pint jar of distilled water previously heated on 140° + 2° F. The jars shall be
scalcd and maintained at 140° + S° F for 24 hours. The specimens shall then be removed,
rinsed with distilled water, conditioned at 140° + 2° F for 24 hours. cooled to room
temperature in a disiccator, and immediately reweighed. The percentage weight loss of cach
specimen shall be calculated and the results of the three determinations averaged. to
determine compliance with 3.1 2.

4.4.1.9 Volatile matter. Three 1- by 3-inch test specimens taken from three separate
sheets of coating shall be prepared as specified 1in 4.4.1.3. lhe test spccimens shall be
conditioned for 1 hour in an air circulating oven at 140° = 2° F. cooled to room
temperature in a dessiccator, and immediatelv weighed on an analytical balance. The
specimen shall then be hung vertically by a small hook or clamp in a forced draft oven
maintained at 220° * 5° F for 5 hours. Upon removal from the oven, the specimens shall be
cooled to room temperature in a desiccator and immediatcly reweighed. The percentage
weight loss of each specimen shall be calculated and the results of the three determinations
averaged, to determine compliance with 3.13.

4.4.1.10 Resistance to heat. A coated pancl prepared as specified in 4.4.1.3 shall be
trimmed with a sharp knife so that the coating shall be the same size as the panel. The
coated panel shall then be placed in an air circulating oven maintained at 380° £ 5° F for |
hour. The coating shall then be examined for visible evidence of separation from the panel
surface or edges. Before the coated panel has cooled thoroughly, one end of the coating
shall be peeled back to allow examination of the contracting surfaces. The coating may be
peeled back by inserting a spatula under the coating and prying it back. Both surfaces of the
coating shall be examined for bubbles, darkening, or other visible evidence of degradation.
The steel surface in contact with the coating shall be examined for blackening, pits, or other
visible evidence of corrosion. After cooling to room temperature, the coating shall be peeled
back and examinced for compliance with 3.14 with regard to cracking and breaking while
being peeled back.
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4.4.1.11 Water vapor transmission (type 1).
A A Y 1 | o TEPRE) L a4 2L T a4 X111 O£ _ a1 [ G S Y
4.4.1.11.1 Preparation of test dish. The test dish for the water vapor transmission test
chall s S0t aree mivnemvimantales & tiialiac i: Aiczastar Tha Adick chall o §fil11aA itl
Siidll 1HdvC d LCHL ditTd dp MOX] lldlCl} QD ATICTES 1T didITICLCl 4110 UIdEH Slldlii OT T11ITU WILL
anhuvdraiie ralrinien c1ilfatn Af anmrne~nvimataly NAa € ciavs gizge th he in rantast uwith thoe toact
almnyuruud vailliuln suliaile vl ap IA\J)\I“IC&CI‘Y INU, O DITVYU DILT LU UL 111 LUlNIldLlLl WILEL LIV Lol
cnerimen Al crnatinag nlacred Aver the deciccant Three circnlar tect enecimence naf diameter
\’}’\-\Il“‘\d“ i UUﬂLlllb }ua\,\,u vyrel SIiIN ULvOolIvvwgallti. FYp Yy RS- wilwuiaz [RS8 D}I\./\allll\allﬂ il NIVl
slightly greater than that of the test area of the dish shall be cut from a sheet of coating
prepared as specified in 4.4.1.3 and subsequently exposed 10 aggclc:alcd weathering as
specified in 4.4.1.13. The test specimen shall be centerd over the o ng of the dish and

clamped in position by the ring or flange. A circular metal template 1/8 mch thick. with the
edge beveled to an angle of about 45° shall be used in sealing the edge of the specimen. The
smaller diameter of the template shall be cqual te the diameter of the test area of the
specimen. A thin film of petrolatum shall be applied to the beveled edge of the templatce,
and any petrolatum that may have been deposited on the lower surface of the template shall
be wiped off. The template shall be centered exactly over the test specimen and dish
opening. Molten wax consisting of 60 percent amorphous wax and 40 percent refined
crystailine paraffin wax shali be flowed into the annuiar space surrounding the beveled edge

T T
snali be rcmuvcu

of the template. As soon as the wax has cooled and solidified. the tempiate
axitla o tesriadiziar s ontimen Voo o aiiam e sniio sinn cliall i s~ frame tho dich
WIELTE a LWISNUITTE oo, LOOSC OF SupcCriuous wWda Slidil DU 1TEIoved TTUHLD LHT UIML

abinet shall be o General Foods type or

O

\ net. v
equivalent whic k shall provide a relative humidity of 90 to 95 percent at a temperature of

i00° = 2° F, with no condensauon on the test specimens or in the space where the test
specimens are placed. The air circulation over the test specimens shall be negligibie.

4.4.1.11.3 Test procedure. Two assembled test dishes prepared as specified in 4.4.1.11.1]
shall be conditioned in a Lumidity cabinet conforming to 4.4.1.11.2 for 16 to 24 hours. The
assembled dishes shall then be removed {from the cabinet. cooled 1n a desiccator for one-half
hour. and 1mmediately weighed on an analvtical balance. The dishes can be fitted diauonaii,\'

on the balance pan or suspended from the balance beam by a hook. The assembicd dishes
< + e
1
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in 4 GESICCator 107 one-nayi nour and immediatery reweigntd. inf gain in WCignt Sadn O¢
vicod tay calenlate the water vanaor trancmiceinn rate i orame nt water ner 100 canare inchec
(S 1 V) LU vdivwudiians Liiv waivi Yajpruidg T AT bdtw 1il \_lulll‘ AV vaLe i ”L‘ VA VRN ANA S T R PR AR A R §
of test arca ner 24 hours ner 0.035 = 0.005 inch thick:

? arca pcer -4 nours per V.9 Z UUOUD IMCh INICK

welght gain in grams % 1 0(

Water vapor transmission rate = , — =
test area in squarc mches >
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4.4.1.12 Resistance to salt spray test. Three 4- by 6-inch panels shall be spray coated on
all surfaces with the barrier material (the edges shall be dip coated to ensure proper sealing).
After air drying for 24 hours at room conditions, and after conditioning for 72 hours at 60°
+ 2° C (140° + 5° F). the film of one specimen (control) shall be stripped and examined for
corrosxon Evidence of corrosnon shall be cause lor rejection. If the control pancl shows n

cmTnvr

up, parallel to the onzonta] flow o
e ri

[
he chamber. On removal from th
gppr mens shall be B. 1 1

nd dried. The f m shall

4.4.1.13 Accelerated weathering. Ten coated test panels (3 X 6 inches) prepared as
specified in 4.4.1.3 shall be subjected to accelerated weathering as specified in method 6152
of FED-STD-141. Five panels shall be tested for 200 hours and five for 1500 hours. After
each test, the weathered coatings shall be examined for visible evidence of degradation, and
the panel surface in contact with the coating shall be examined for evidence of corrosion.
The adhesion test samples and the coating stripped from the panels shall be tested

nnnnnnnnnnnn 2
\,Ulllpudllbk WJLH PO | H '7.

4.4.1.14 Adhesion tosteel. Two test strips of coating | inch wide shall be cut through to
the metal from the central portion of each of three coated test panels prepared as specified in
4.4.1.3. The strips shall be peeled back approximately 4 inches. The test panels so prepared
shall be maintained at 77° * 2° F for 24 hours before and during the adhesion
determination. The stripped end of the test panel shall be clamped in onc grip of a suitable
tensile machine so that the center line of the grip lines up with the center line of the strip to
be pulled. The loose end of the strip shall be bent back and fastened to the other grip of the
testing machine at an a ngle as close to 180° as possible. The gnps shall then be separated at

~

a rate of 3 inches per minute until at least 2 inches o
: N h h

1
rce necessary t €c

o

3

J O
0
~

momentary increases in tension that do not persist for more th econds, however,
shall be ignored. The average forc necessary to strip the six specimens shall be reported as
the adhesion value in pounds per inch of width.

4.4.1.15 Adhesion to painted surfaces.

4.4.1.15.1 Cleaning of test panels. This procedure shall be used in cleaning and painting
the steel panels used to determine adhesion to painted surface and shrinkage 4.4.1.15.2 and
4.4.1.15.3. The panels shall be buffed lightly, using steel wool and lacquer thinner. Rust and
corrosion spots shall be removcd by sanding with No. 240 sandpaper or emcry cloth. The

bristle brush .
t bristle brush and wiped dry with

pancis shail be cieaned with lacquer thinner and a so

clean cloth.

fad

——
(3]
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4.4.1.15.2 Painting of test panels.

*4.4.1.15.2.1 Type l. Two coats of zinc chromate primer conforming to TT-P-1757
tvpe 1. shall be applied to the cleaned panel by spraying at 77° * 5° F and a relative
humidity of 50 * 5 percent in a well-ventilated room. The primer shall then be allowed to
drv for 24 hours after each coat. Then, two coats of enamel conforming to TT-E-529, class
B, shall be applied over thc pnmer by spraving, allowing 24 hours drying time between
coats. During the painting operation, all excess paint accumulated on the lower edges of the
pdnels shall be caretully removed After the pancis have recelvec their Imal coaI 01 pamt

4.4.1.15.2.2 Type Il. Test panels shall be spray coated with a 0.001-inch coating of
TT-E-485, type IV, enamel. The enamel shall be air dried at room temperature for 75 to 96
hours.

4.4.1.15.3 Adhesion to painted surfaces. Six tcst panels shall be prepared from cold
rolled steei 0.035 inch thick. The paneis shali be cicaned as spedified in 4.4.1.15.1 and
painted as specified in 4.4.1.15.2.1 for type I and 4.4.1.15.2.2 for type Il. The painted
surface shall be spraycd with coating compound as specified in 4.4.1.3 to vield a dry coating

0.035 % 0.005 inch thick. The adhesion test shall be carned out as specified in 4.4.1. i4 on
Sl L el o oY o o el el dbios e el enmemale Lesea g ars Winntnd ¢~ 1NN
LIree 01 Uiesc pdncis dand o1 ¢ Ouicr trcee aiter e pdrcts ”dVC l)CCll SUDjCLicy 1V J v
hAanre Af nnnalornatad woanthomnoe (A A 1 120
1ITUUIS Ul gLititialiu wiatlliTiniipg (.. 1.1.).

4.4.1.15.4 Shrinkage. Test specimens shall be preparcd on the painted surfaces of an
angle iron. A section 8 inches long shall be cut from a standard 4- by 4-inch steel angle iron
conforming to MIL-S-20166. All burrs and sharp edges shall be removed and then the angle
iron shall be cleaned and painted according to the procedures described in 4.4.1.15.1 and
44.1.15.2.1 or 44.1.15.2.2 as applicable. The four flat surfaces shall be spray coatcd with a
film 0.035 £ 0.005 inch thick. When testing for type 1l. the material shall be applied drier
during the first two passes than the succeeding ones. The film shall be dried for 96 hours at
room temperature during which time they shall be periodically examined for evidence of
bridging.

S
N
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ns shall be used, and the sample shall be

am uscd, and the sam sh hca
led in a desiccator, rew gh ed, and then heated for 1-hour periods until the loss in
t between two successive weighingsis equal to or less than | percent. If the tw

delcrmmanons differ by more than 1 percent, they shall be repeated.

o]

4.4.2.2 Isolation of vehicle. Three grams of thoroughly mixed coating compound,
accurately weighed, shall be thinned with approximately one-half its volume of methyl
isobutyl ketone. The resulting mixture shall be super centrifuged untii clear. The isolated
vehicle shall be run off from the bottom of the centrifuge bowl into a small Erienmeyver

flask. which shall be immediatelv stoppered. Every precaution shall be taken to prevent
evaporation of the solvent from the vehicle. .

4.4.2.3 Vinyl resin content. The entire 4.4.2.2 quantity of clear vehicle isolated as
specified in 4.4.2.2 shall be placed in a 250-ml Erlenmeyer flask. 25 ml of methyl isobutyl
ketone added. and the solution mixed thoroughly. With constant swirhing, 100 ml of 95
pereent cthyl alcohol shall be added to the flask. The mixture shall be filtered using a
weighed fritted-glass crucible of coarse porosity containing an additional mat of asbestos

fiber. and the precipitate in the crucible shall be washed with 95 percent cthyl alcohol. The

crucible chall be dried at /\ﬁ C for R hours, cooled in a desiceator, ummhm’i and then heated
for i '1our pcnod\ aI [nc same lempcralure (60° C) un m ihe joss 1 weight between two

....................... Alatila

Nt
£¢ 01 VllIV] lC\lll\ lII lllt‘ NHUIIVOUia v

rom the weight of precipitate. the
]

b=
-
4%
-t
(@)
o
::
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). as follows:

i, @S 1UnY

weight of precipitate X 106.000

Percent vinyl resin = — — -
weight of original sample X percent nonvolatile

4.4 4 lead chromate content. (Type Il only). The lead chromate content of the dry
coating shall be determined in accordance with method 7111, par. 3. of FED-STD-141.
except that a l-gram sample of dry coating, accurately weighed. shall be used and the
following procedure foliowed in lieu of the specified digestion with concentrated sulfuric
acid: A I-gram sample of coating, accurately weighed, shall bc placed into a 40-ml nickel
crucible, and the crucible ignited at a dull red heat until all organic matter is destroyed. The
crucible shall be half-filled with sodium hydroxide pellets which shall be fused at a
moderate temperature for approximately 10 minutes. The crucibie shall be allowed 1o cooli
at room temperature until the fusion mixture just begins to solidify. The mixture shall be
immediately poured into a 600-mi pyrex beakcr. into which the crucibie shail a‘ﬁ‘) b
placcd After sufﬁcncm cooling, 300 ml of water shall be added and thc

the
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all be slowly ncutralized itric acid, adding an excess of 15 to 20 ml. Heat to
oiling and continue the analysis as specified, bcgmning with paragraph 3.2.1 of method

111 of FEN-STD-141. Calculate the lead chromate content as a percentage of the dry
coatmg (nonvolatile) to determine compliance with 3.1.

| he slowly ncutralized with S N nitn

wy
g =
D

4.4.2.5 Toluene content. The solvents may be collected by vacuum distillation as in
method 5172 of FED-STD-141 and the toluene content determined as follows:

stand 45 minutes: if toluene is present 80 percent of 1t will Sepafaie as the upper layer
Record the volume of the upper layer and correct by multiplying by the factor 1.2
Corrected volume shall not exceed 5 ml

b. Pipet 2 or 3 mlof the upper layer intoa small separatory funncl and wash twice with
50-100 m! of water. Draw off and discard as much water as possible. add a few grams of

anhvdrous sodium sulfate and shake. Pour out through the top of the funncl, 1 or 2 m} of
the dried solvent, into a “‘percolator” type boiling point apparatus' and determine the
boiling point. Solvent must boil at 110° + 2° C.

4.4.2.6 Methyl ethyl ketone content.

4.4.2.6.1 Reagents.

3"
=
el
!E;.
9
W
7ol
2.
<
[g1]
19
S

erams of NaOH in | liter of absolute methanol. filter if cloudy

3 &

hetore usin S andard:ze ainst standard acid, using phenolphthalein as indicator.)

'lQ
'I‘Q

c¢. Hydroxvlamine hydrochloride. Dissolve 3.5 grams of hydroxylamine
hyvdrochloride in 16 ml of water and dilute to 100 m) with 95 percent ethanol.

d. The indicator solutions and hvdroxvlamine solutions used on any set of samples
and blank. must be from the same source: i.c.. be sure of an adequate supply of reagents
before starting the analysis.

IShriner & Fusion, “Systematic ldentification of Organic Compound,” 2d Edition, page 92. (An tlectric heater may be

the Bunsen burner)

—
N



Downloaded from http://www.everyspec.com

4.4.2.6.2 Procedure.

a. To prepare the solvent for drawing of sample aliquots: Weigh a 100-ml volumetric
glass-stoppered flask which contains 20-30 mi of 95 percent ethanoi. By means of a pipet,
add 10 ml! of the solvent collected in 4.4.2.5, stopper, swirl and reweigh to determine
sampie weight. Dilute 1o mark with 95 percent ethanol.

k, ml of the hvdroxylamine
hydrochlornide reagent and 100 ml of the indicator solution. Add exactly 10 ml (plpet) of
the above prepared sample. stopper the flask and agitate frequently over a period of S
minutes. Prepare a blank in which 10 ml of 95 percent ethanol are substituted for the 10 ml
of sample. Titratc slowly and carefully. with the methanohc NaOH, against a bright light
source, until each sample matches the color of the blank when viewed through the solution.

4.4.2.6.3 Calculation.

md MM VW acen bt NN Y N NT7DYT Y 10N
_ HIF INa\wJI1 A Tuliialtity 1xawil A\ V.U /i1 A 1VUvY
Percent ketone =
weight of sampie X 0.1]
4427 Rosin and rosin dervitics. Determine presence of rosin or rosmn denvities in
accordance with method 5031 of FED-STD-141.

4.4.2.8 Total pigment content. Transfer a weighted portion of approximately 10 grams
tweighed in a Lunge weighing bottle) to a pear-shaped centrifuge tube and dilute with
methyl ethyl ketone to the full mark of the tube. Stopper with cork stopper and shake until
all of thesampilc is in suspension. Centrifuge for | hour at 1500 rpm., then remove supernatent
Hquid by suction. using a suitable trap. Refill the tube to the haifway mark with methyi
cihyi Keione and using a smootn gidss surrm& rod, break up the solids 1in the botiom of the
S h methvi ethyl Ketone le and fill to the full

mark. Shake un tl] al sohd< are in quspcnﬂlon and repeat the Lemnfugx ng a dbOVC Repeat
. f

r-b

PR AN ciinala )oY PR pwey ~A el _n
LUoE, wdsli tne LIrimg jod Wlt“ I Vl Cl]lyl !\ClUHt’ rom d Wubll UUlll

<2
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]
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tion 1 7 S wlether The mhdx are tarred or bumped out
the lower stem whll d amp into Ihe ldrge pdrt of the tube. The tube i1s allowed to air drv
until ether fumes have left the tube. then the tube dried at 70° C for 16 hours.

. weight of solids taken from tube o
Percent total pigment content = - - - X 100
percent of non-volatiles X sample weight
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Percent resin and plasticizer = 100 minus percent total pigment content
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water, heat to boiling and fllter. Wash the insoluble reslduc w1th 50 ml cold 5 percent (by
volume) sulphuric acid. Add 20 ml water and 30 ml concentrated ammonium hydroxide to
lower the acidity to approximately S percent by volume. Wash out a Jones reductor with 5
percent sulphuric acid and water leaving enough water to just cover the zinc. Empty the
receiver and add 25 ml of freshly preparedferric ammonium sulphate (100 grams/liter) and
proceed as follows: (1) Run 50 ml of 5 percént-by volume sulphuric acid through the
reductor. (2) Run the prepared solution containing the titamus throug'h the reductor. (3)
Run throuwh IUU m] 3 percem sulpnunc aud 1ollowed by 100 ml ot warerﬁcu:a%\ suctio

ISR 2 Y A
N KN 'an4 ti

e

.08 X percent total solids

percent Ti0,

olids from tube

sulfide gas throu"h the solutlon
15 mmutes. fllter to remove any lead, add indicator and neulralw:. Filter through a tared.
ignited Gooch crucible (asbestos filter bed) and wash with water to which has been added |
or 2 drops of ammonium hydroxide. Dry crucible in oven at 105° C then ignite in a muffle
furnace. Cool crucible in desiceator and weigh. Increase in weight is Al, O5.

_increasc in weight of crucible X 0.5292 X Percent pigment content
weight of sample from tube

g
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4.4.2.11 Chlorinated paraffins. The filtrate obtained in the vinyl resin determination as
specified in 4.4.2.3 shall be transferred to a 500-ml flask, with the aid of 50 ml of absolute
ethvi alcohol. To this solution shall be added 50 ml of 1.0 N alcoholic potassium hvdroxide.
and the mixture then reﬂuxed for ] hour and ﬁltereu The preupllale ﬁha]l not contain
appxcuauxc quaititics of i

tho adds A cilune et
tne adaition ©f silver nit

. PREPARATION FOR DELIVERY

w

wn

.1 Packaging.

S.1.1 Level A. Unless otherwise specified, the coating compound shall be packaged in
S-gallon pails or 535-gallon drums. Five-gallon pails shall conform to PPP-D-760, type 11
Fxterior coating shall be olive drab or as specificd 1n the contract or order. Fifty-five-gallon
drums shall conform to PPP-D-729, type IV.

........................

5.2 Packing.

5.2.1 When specificd containers of coating compound shall be palletized in accordance
with MIL-STD-147.

5.2.2 Levels A and B. No overpacking of containers specified in 5.1.1 is required.

*5 2.3 Level C, The coating compound shall be packed to insure carner acceptance and

safe delivery to destination at lowest rates. Containers shall comply with Umform Freight
Classification Rules. or National Motor Freight Classification Rules.

*5.3 Marking. In addition to any special marking rcquired by the contract or order,
containers shall he marked in accordance with MIL-STD-129 and shall include the date of

manufacture. Each container shall have affixed a warning label of appropnate size
conforming to the requirements of FED-STD-313. Each container shall also have
conspicuously marked on the cover as follows: ““CAUTION! Reseal container immediately

after withdrawals.

co
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Downloaded from http://www.everyspec.com

6. NOTES

6.} Intended use. This matcrial is intended for use as a strippable. spravable, protective
coating for application on painted or unpainted metal surfaces to scal openings and to
provide protection to equipment whilc 1n storage or dunng shipment.

A o

6.2 Ordering data. Procurement documenis should speciiy th

ta) Title. number. and date of this specification
(b} Typc and class of coating compound required isee 1.2)
(¢) Quantity
’ ~ e
(d1 Additional packing. if required (see 5.2)

{¢) Level of packaging required.
() Palletizing if required (sec 5.2.1).

6.3 Toxicity. Any questions regarding toxicity should be referred to the cognizant
departmental medical authority (see 3.21).

6.4 Resins and plasticizens. The tollowing virgin unprocessed vinyvi resins have been

tested and found to bc acceptabie for formulating tvpe i cumpounas V ‘w’NS ‘\" HH.

I aYa v

6.5 Caution. The prospective user should test a specimen air dried painted surface before
the coating is utilized on finished uir dried painted surfaces of equipment. Saturate a cloth
with methy!] ethyl ketone and rub the painted surface for 1 minute to determine whether
any delcterious effect such as wninkling. pecling or other deterioration occurs other than a
simple loss of gloss.

*6.6 Application method. Application shall be accomphished by spraying in muitiple
passes. with successive passes at approximately right angles, until a sufficient thickness of

materiai is applied to provide a dry coating thickness of §.035 10 0.040 inch.

CONnvev.Lnwy 4dilv I'LYIILS O (Ermlssi10n  LO MATIIITACTIUTE . 1SR ar seq ANV mMmartenrten
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*6.7 The margins of this specification arc marked with an asterisk to indicate where

Preparing activity:

Custodians:
Amy - MR Navy-OS
Navy - OS (Project No. 8030-0423)

Air Force - 1}

Review activities:

Army -EL
Navy - YD
Air Force - 84

User activities:

Army - SN. ME. MU
Navy - SH. SA. AS
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