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KHJTARY SFWXFTCATION

LACQUER, V’XNYLRESIN, GASOLINE AND WATER RESIslmi’r

This specification Is approved for use by all Departmentsand Agencies
of the Department of Defense.

1. SCOPE

1.1 Scqeo This specificationcovers gasoline and water-resistantvinyl
resin lacquer for lining storage tanks and pipe.

●

1.2 Classification. The lacquer shall be of the following types as
specified:

Type I - Prime coat.
Type II - Body coat.
Type 111 - Seal coat.

2. APPLICABLE IxEWWNTs

2.1 The folloting documents of the issue in effect on date of invitation
for bid6 or request for proposal form a part of this specificationto the
ex’tezrt#pectfied herein:

Smcmcmrolts

PPP”MO1
PPP-B-621
WP-P-185E

Military

MIL4-5572

MILJr-5624

- Boxes, Wood, Cleated-Plywood.
- 3oxes, Wood, Nailed and Lock-Corner.
- Paint, V=nish, Lacquer, and Related
Materials; Packaging,Packing and
Marking of.

- Gasoline, Avlatlon, Grades 80/87,
100/130, 115/145.

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

FSC 8010
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sMNrmms

Federal

F&D. TE!X’MEl!HODWD. No. 141 - Paint, Varnish, Lacquer, and Related
Materials; Methods of Inspection,
Samplingt and Testing.

m. SIT. No. 595 - Colors.

(Copiesof specifications~d stmdards required by suppliers in connection
with specific procurementfunctions should be obtained from the procuring
activity or az directed by the contractingofficer.)

2.2 Other publicatiam. The following documents form a part of this spec-
ification w the extent specified herein. Unless otherwise indicated,the
issue in effect on date of invitation for bids or request for proposal shall
apply.

AMEKICAN SOCIR’Y FORTEW’ING AND MATEIUALS (M!M)

D 381 - Existent Gum In Fuels By Jet Emporation.

(Applicationfor copies stIouldbe addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia,PA 19103.)

AMERICAN FVBLIC HEALTH ASSOCXATIOIU 1
Standard MethodF for the Examinationof Water and Sewage.

i
(Applicationfor mpies should be addressed to tne American Public Health

Association,1790 Broadway, New York, NY 10019.)

COUNTY OF LOS ANGELES - AIR POLKR’ION CO??I’ROLDISTRXC5X’

Rule 66 - Organic %lvents.

(Applicationfor copies should be addressed to the County of Los Angeles
Air Pollution Control District, 434 S. San Pedro Street,Los Angeles,

CA 90013.)

3~ REQuI~s

3.1 Material. Material shall be as specified herein. Material not spec-
ified s-selected by the supplier and shall be subJect to all provisions
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of this specification. Material which might cause the mntents of tanks and
pl~ mated with the lacquer to b-- toxic Eh8~l not be used. Wlvents
used in the manufactureof’the lacquer shall be In accordance with Rule 66.
The suppller shall certify that the material compiles with Rule 66, Air Pol-
lution Control District, County of Los Angeles, CA.

3.1.1 Pi&ynents. The pigment for white, light tints, and gray shall be
composed prismrily Of ti~lum dioxide and other suitable tinting and extender
pigments as necessary. The prime pl~ent for olive drab and brown shall con-
sist of iron oxides. All pigments shall be compatiblevith the vehicle, shall
be nontixic, and shall provide complete hiding at the film thickness specified.

3.2 Quantitativerequirements. The lacquer shall conform to Table I.

Table I Quantitative Requirements

Ch~acteristics Requirements (minimum)

Pigment, percent by weight
Type I 13.5
Type II 32.5
Type III

J
6.0

Nonvolatile in vehicle1 percent by weight
Type I 16.0
Typo II 17.0
Type HI 16.o

Weight per gallon, pounds
Type I 7.5
Type II 9.0
Type 111 7.0

he vehicle solids of each type lacquer shall consist entirely of suit-
able tinyl chloride-acetateresins (see 6.4),and the volatile portion
shall be a combinationof solvents and diluents with which the resin is
axupatible.

3*3 Qualitativerequirements.

3.3.1 Condition in container.
shall shov no curdling, livering,
tllng uhich cannot be redispersed
a paddle.

The lacquer in a freshly opened container
caking, or 6klXU3ing,and no pigment set-
to s honmgeneousmltiure by stirring with

.-
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3.3.2 Storage stability. Tne lacquer, after 30 days stor~e in a ~-
tially filled amtainer, shall snow no skinni~, livering,or caking, and no +
pigment settling which canmt be redispersed to a homo~eneousmixture bv
stirring titb a paddle.

3D3.3 Color. The lacquer shall
the appro~e color chip of FED.

3.3.4 Self-liftingproperties.
coat after 2 hours air drying, and

.

be of the @lor specified and shall match
STD. NO. 595.

Recoating the prime coat with the body
the body coat with the seal coat after

4 hours air drying shall produce no film irregularity.

3.3.5 ~iwproperti=c The vinyl resin lacquer shall air dry so that
the three-coat system can be applied, and will dry through within 8 hours
when the vinyl resin lacquers are applied on steel panel= in the following
order and dry film thicknessesas applied in accordance vlth 4.4.1.2:

w
Type 1 - 0.5 to 1.2 roils
Type II - 2.5 to 3.j roils
Type 111 - 1.0 to 1.5 roils

3.3.6 Working properties. The lacq.]erwl]enapplied by spraying or dipping
shall show no lapping, sagging, or other imperfections.

3.3.7 Three-coat system. The three types of tinyl resin lacquers applied
as a three-coat system as specified in h.~.l.2 shall meet the requirements
of 3.3.7.1 through 3.3.7.8.

3.3.7.1 Flexibility. The coating system shall withstandbending without
cracking, flaking, or loss of adhesion both before and after exposure *
WO hours of accelerated weathering.

3.3.7.2 Leachable content. The mating system shall not leach mre than
5 trigs(~ ppm) when tested as specified in 4.4.4.

3.3.7.3 Effecton gum content of gasoline. The coating system shall not
increase the gum mmtent of 100/130 octane gasoline conformingto MIL-G-5572
more than 1 milligram per 100 milliliters of gasoline.

—

3.3.7.4 Fuel resistance. The coating system shall be resistant b 100/130
octane gasoline conforming to KIL+-55?2 and to turbine fuel conformingto

1

MILJX’-5625,Grade JP-k for 21 days; and 24 hours after renmal from the test
fluid, shall show rD softening,blistering, peeling, loEs of adhesion,or
other fih irregularities.

... )
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3.3s7.5 Water resistance. The coating system shall show no softening,
blistering, peeling, loss of adhesion, or other film irregularitiesafter
21 days i!maersionIn distilled vater.

3.3.7 .6 --tir resistan~. The coating system shall shov no softening,
blistering, loss of adhesion, or other film irreguhrlties aft e r 2 1 days of
immersion-in ● 5 percent aqueous solutton of sodium chloride.

303~7=7 Salt-6prayresistance. The mating system shall show no softening,
blistering, peeling, embrittlment, or corrosion etiending beyond 1/8 inch
of the sc&e line of the test panel after 300 hours exposure to salt spray.

3.30’7.8 Accelerated veathering resistance. The ooating system shall 6hOV
no fih failure except for xw more than mderate chalk ing afte r 9 hours. —
accelerated ~thering. Moderate chalking shall be defined as not mre than
a rating of k vhen tested as specified In 4.k.2. After gently removing dust
due to chalking tith a damp cloth, the muuimum reduction in film thickness
shall be 1/10 roil.

4. QUAIJTY ASWFUNCE PROVISIONS

4.1 Respnsibllity for inspection. Unless otherwise specified in the mn-
tract or purchase order, the supplier is re6pOn6ible for the performance of
all inspection requirements specified herein. Except as otherwise specified
in the contract or order, the supplier may use his ovn or any other facilities
suitable for the performanceof the in~pection requirements specified herein,
unless disapprovedby the Government. The Government reserves the right to
perfor?nanyof the inspections set forth in the specificationwhere such in-
spections are deemed necessary ta as6ure supplies and services mnform to
prescribed requirement.

b.2 Cla$8ificationof inspections. Inspections shall be classified as
follow!?:

(a) Quality conformance inspection (see 4.3).
(b) Inspection of preparation for delivery (see 4.5).

4.3 Quality conformance inspection.

4.3.1 Sampling and inspection. Sampling and inspection shall be in ac-
mrdance with FED. TESl!KEI’HODSTD. No. 141, Method 1031.

k.3.2 Tests. Samples selected in accordance with 4.3.1 shall be tested
as specified in 4.40 Failure to pass any test shall be cau6 e for rejection
of the lot vhich the sample represents.

5
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4.b Test procedures.

4.4.1 Preparation of test panels.

d- ‘

4.4.1.1 Test eb. Test panels shall be No. 20 U.!3.s=ndard gage
ad-~11~ ~tee~ pe~s, 3 inches by 5 inches, .a.d-(0.0375 Inch

blasted and solvent-cleanedwith mineral spirits.

4,4.1.2 Application of matings. Dip-coat each test panel with one coat
of each type vinyl resin lacquer. The air-drying time betwn mats at 23” C,
p1u6 or minus 1.1° C, and 50 percent, plus or minus k percent, rel.ativ~hu. -
midity shall be as specified In Table II. The dry-film thickness of each
coat and the or&r of coating shall be as specifiedIn ‘l%bleII. All syst~
coated panels shall then be air *led for not less than 7’2hours before
testing. Measure film thlclmess tith electrometertype devices.

Table H Application of Coatings

Maximum air drying
Vinyl resin lacquer time before appli~ Dry film

Ch!Lt Cc?lspoSition cation of next oo~t thickness

First -I - Prime coat 2 hours 0.5 to 1.2 roils
second Type 11 - Body coat 4 hours 2.5 to 3.5 roils
Third Type III - Seal coat ------- 1.0 to 1.5 roils

4.4.2 Tests. The kcquer shall be eubjectedb the tests specifiedIn
Table III-.4.3 b 4.4.5. Nonconformanceto the requirementsof the
applicable test in Table 111 wd 4.4.3to b.4.5shall constitutefailure of
that test.

Table HI Test Methods

“Tests m. HO. 141 Paragraphs
Weight per gallon 4184 Table 1
Condition in contiiner 3011 3.3.1
storage stability 3021 3.3.2
Color 4250 3.3.3
Spraying properties 4331 3.3.6
Dippingproperties 4341 3.3.6
Salt npray test 1/ 6061 3*3*7*7
Chalking 641J 3.3.7.8
Accelerated weathering ~ :5; y 3.3.7.8
Flexibility 2f 3.3.7.1
self-liftingy 6252 3.3.4
Pigment content “4021 Table I
Nonvolatile content bal Table I

—
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r 1 Pre~ mated test panels as apecifled In k.k.l.
$ Prepare coated test panels as specified in k.k.l and determine flex.

iblllty before and after exposure to 9 + 24 hours of accelerated
-thering by bending the coa ted panels 180 degrees around a l-inch
mandrel.

4.4.3 Effect on gum content of gasoline. Three glass jars, approxi~tely
2-1/2 Inches In diameter by 5-1/2 inches high, shall be flow-coatedon the
interior with the lacquers, followlng the same drying as epeclfied for test
panels In Table II. Pour 400 milliliters of 100/130 octane gasoline conform-
ing to MIL-G-5572 into aach coated $ar -d into one uncoated jar. Tightly
cover the Jars and allow to stand at room temperature for 21 days. Determine
the gum content of the gasoline in each jar before and after the test in
acetmknce tith AsTM D 381. An increase in gum content of mare than 1 mil-
ligram per 100 milliliters of gasoline from the coated jars over that in the
uncoated jar shall constitute failure of this test. ●

k.4.4 Xaachable ~ntent. Place two system wated steel panels diagonally
upright on opposite sides of a 1 liter beaker. Add 1000 gms of distilled
water * the beaker, and also 1000 gms of distilled water to an empty beaker
to serve as a blank. Cover beakers with vatch glasses and place in a 120” F +
2° F oven for 2b hours + 1 hour. At end of’time, r~f~ve prlel~ and evaporate-

water in beakers b about the 100 ml plus or minus 25 ml.level. Transfer
r~inder from blank and test beakers to accurately-weighed(~ vol mg) 250
ml beakers respectively. Reduce to dryness on low-heat hot plate; mol in
deasicator and weigh to mnstant weight. Nonconformance~ 3.3.?.2 shall
constit~ failure of this test.

k.b.5 Funl resistance. prepare coated test ~nels as specified In 4.4.1,
ad inmmrse the panels to a depth of tw-thirds of the ~el length for 21

Y
6 + 1 day in (a) 100/130 octane gasoline conforming ti KIL-G-5572and

(b t~biue fuel confomning to KIL-T-~24, Grade JP-h. ti~ine 24 hours
afWr ramal f’mm the test fluid. Nonconformanceto 3.3.7.4 sha.1.~consti-
;- +Lhmro of this te6t.

4.&.6 batar resistance. Prepare a coated test panel as specifiedin
k.k.1, and immerse the panel for 21 days 21 day in distilledwater at 25° C
plus or minus 2° C b a depth of t--thirds of the panel length. At the end
of the imwrsion time, remve the panel from the distilled water and examine
the flh. ~KKonfo~ce to 3.3.7.5 shall -nstitute failure of this test.

4.4.7 =tnter resistance. Prepare a coated test panel as specified In
4.4.1, an?limaerse the panel to a depth of not less than two-thirdsof the”
Pmel len@h for 21 days ~ 1 day in a 5 percent :1 percent aqueous IBolu-
tlon of scxllimchloride. At the end of the immersion time, remve the panel
fmm thesalkter and examine the film. Nonconfornwce to 3.3.7.6shall
constitute failure of this test.

7
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4.5 Inspection of prepa~ation for deliver~.

4.5.1 ~udlty conformanceinspectionof pack. The packaging, packing, and
marking SW be examined in accordance with the sampling, Inspection,and
test pzmcedures specified in PPP-F’-l8$l2.

5. PREPARATION FOR DELJVERY

The lacquer shall be packaged, packed,
and marked in acmrdance wi except that mod boxes conforming
to PPP-B-601or PPP-B-621 shall be used for Level A packing. Packaging shall
be Level A or C and packing shall be Level A, B, or C, as specified (see 6.2).
The lacquer shall be furnished in the size of container specified (SW 6.2),
in which 1 gallon equals asl cubic inches at*20” C.

5.1.1 Additional marking. In addition to the marking requirementsspeci-
fied in 5.1, each container shall be marked or Labeled tith the type of SOl-
vent for thinning pur~ses recommended b.ythe manufacturer,plus thinning
instructions,and each shipment of Type I lacquer shall include a set of in-
structionswith the following information:

INSI’5UC’!7CNSFOR USE

To obtain maximum benefit from the use of the coating system, the lacquer
should be applied to a sandblastedmetal surface blasted to near white con-
dition. Remove grease, old coatings, moisture, dust from blasting, or other
etiran-us matter. The Type I prime coat should be applied without delay by
~prayingor brushing it into the metal surface, leaving no uncovered areas.
The total coverage should be a maximum of 250 square feet per gallon and a
minimum drying time of 2 hours should be allowed before the ●pplicationof the
body coat (Type II). The Type 11 body coat should then be spray applied at
a maximum coverage of 150 squre feet per gallon. Four hours air drying time
~ho~ld be allow~ before applicatiorlof the seal coat (~ 111). Before
applicationof the Type 111 seal coat, any overspray dust ehould be removed
by sanding lightly. The seal coat should be applied by sprayingat a maximum
coverageof 200 square feet per gallon. A final drying time of 72 hours
should be allowed before placing the coating system in service. The body
and seal coat-type lacquers are not intended for applicationby brushing.
However, mall damaged area~ may be repaired by recoating by brush using a
flow-out technique with each type of lacquer in the proper sequence. ~ in-
sure adequate coverage of film thickness the following precautions should be
taken:

‘1-- /’

(a) Mix body coat thoroughlybefore use and agl~te frequentlyduring
application. All body coats should be sprayed, kwping fluid and
atomization pressure as low as practicable.

8
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(b) Hold spray gun about 9 inches from the work and perpendicularto
the surface at all times.

(c) Particular attention should be given b the thorough coatingof
velds, setuus, corner s, rivets, and similar surface irregularities.
All such areas should be double lapped.

A mask approved by National Institute for Occupational Safety and Health
(HIOSH)forprotection against lacquer va~rs should be provided for theop-
eratir, as well as an exhaust fan of sufficient capacity b keep solvent
vapors below 1 percent by volume of air. ~fety glasses shall be wr~. In
case of entry of sprayed nuterial in the eyes, Irsnediatelywash eyes out
mplouuly vith uater?and obtain medical aid.

6. NOTES

6.1 Intended use. The tinyl coating system, although primwily intended
as a three-coat lining for steel storage tanks and pipe, is not limited .
solely * this application. The coating system possesses good resistance to
efierior expeure conditions and is also resistant to a wide range of chem-
iCals. The coating system is suitable for application to concrete provided
proper surface preparation and application precautions are ob~erved.

6.2 Ordering data. -curement documents should specify the following:

[{
Title, number, and date of this specification.

: Typ required (see 1.2and 6.3).

[
c) Cblor required (see 3.3.3 and 6.3).
U) Level of packaging and packing and level of marking required

(see 5.1).
(e) Quantity and size of container required (see 5.1).

6.3 b mpatibility. The three types of lacquer are formulated for use ti-
gether as a protect ive coating sy6tem for steel or mncrete surfaces and it
ie probable that lacquers fxxxnvarious manufactwer6 till not be suitable for
tasctith each other, Therefore, the activity concerned should purchase all
three types -m the same manufacturer and should specify in the iutitation
for bids that the three types of lacquer be furnished in contrasting colors;
for example with primer, blue-gray body, and white seal coat to facilitate
covurage in application.

‘“’v“ The lacquer procured under this specificationshould be
compab e to the followlng composition, however, the Government assumes m
responsibilityfor the acceptance of a product claimed ~ be manufactured
under an identical composition:

9
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Type I

SatisfactoryType I prime mat has b=n manufactmed using SO percent each
of the following type vinyl resins:

(8)

(b)

A tinyl chloride-acetiteresin with a vinyl chloride ti vinyl ace-
tate ratio of about 86 M 13. Maleic acid amunting to about 1
percentof the total compositionis conjointlypolymerized into
this resin. Intrinsic viscosity is in the range of 0.52 to O.~+.
A vinyl chloride-aceti~ resin tith a vinyl chloride to vinyl
acetate ratio of about 87 b 13. Intrinsic viscosity is in the
range of 0.52 w O.~b.

Type 11 and Type III

SatisfactoryType II body coat and Type III seal mat have been made only
with the resin specified in (b) above.

Custodians: Preps.ring activity:

J&my-m --~
NaW - YD
Air Force - 84 project ~. 8010-0716

Review activities:

-.

...

Army - MI, KJ, MR
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