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LACQUER, LUSTRELESS, HOT SPRAY

This specification is mandatory for use by al 1 Departments and
Agencies of the Department of Oefense.

1. SCOPE

I.1 *. This specification covers a cellulose nitrate Iustreless

lacquer that can be appl ied at ei ther elevated or romn temperatures. It
provides for two compositions, one of which is suitable for use under AIR
POLLUTION REGULATIONS (see 6.6) .

1.2 Classification. Lacquer covered by this speci ficat ion shal 1 be of
the folla.sing compositions as specified:

Composition G - General use.
Composition L - Limi ted use (see 6.6) .

..

2. APPLI CABLE 00 CUHENTS

2. I The fol lowing documents of the issue in effect
tion for bids or request for proposal , form a part of
the extent specified herein.

SP~CIFI CATIONS

Federal

T1-c-490 -

TT-P-143 -

TT-P-320 -
11-s-735 -
PPP-T-60 -

Cleaning Methods and Pretreatment of
Orqani c Coat i nas.

on the date of invita-
the speci f i cation to

Ferrous Surfaces for

Paint, Varnish; Lacquer and Related Materials; Packaging,
Packing and Harking Of.
Pigment, Aluminum; Pwder and Paste for Paint.
Standard Test Fluids; Hydrocarbon.
Tape: Packaging, Waterprmf

., 7wEm

I . .
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ST~DARDS

Federal

Fed. Test

Fed. Std.

--

e
“u’

Method Std. No. 141 - Pai”ht, Varnish, Lacquer and Related

Materials; Methods of Inspection, Sampling and Testing.
No. 595 - Colors.

(Copies of specifications, standards, drwi ngs and publ i cat ions requi red
by SUPPI iers in connection wi th speci’fic procurement functions should be

obtained from the procuring activity or as di rected by the contracting
of ficer. )

2.2 Other publications. The fol lowing document forms a part of this
specification to the extent specified herein. Unless othewise indicated,
the issue in effect on the date of invitation for bids or request for pro-
posal shall apply.

American Society for Testing and tiaterials

ASTM D 476 - Specifications for Titanium Oioxide Pigments

(APP1 i cations for copies should be addressed to the American Society’ for
Testing and ?laterials, 1916 Race Street, Philadelphia, Pennsylvania 19103. )

3. REQUIREMENTS

3.1 Qualification. Lacquers furnished under this specification shal I be
products which are qualified for listing on the applicable Qualified Products
List at the time set for the opening of bids (see 4.3 and 6.4) . Any change
in the formulation of a qualified product wi II necessitate its requalifica-
tion. The material supplied under the contract shall be identical, within
manufacturing tolerances , to the product receiving qualification.

3.2” Coior.’ The lacquer shal I be furnished in the Federal Standard 595

color n= speci fied in the contract or purchase order (see 6.2) . When
tested as in 4.4.12 it shall match the standard color chip in Federal
Standard 595.

3.3 Composition.

3,3.1 Vehicle.

●
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3.3. 1.1 Nonvolatile vehicle. The nonvolati le vehicle shall conform tc

the requi rements specified in Table I , when analyzed in accordance with 4.4.

TABLE 1. Composition of nonvolati le vehicle
Material Hinimum Maximum

Cellulose nitrate, percent by dry weight 30 --

Resins, phthalic alkyd type, percent by weigh L!./ 55 --
plasticizers, percent by weight 10 15

Rosin and phenol, percent by weigh~/ .- 0

I/The re~in$ shal I be phthalic alkyds of the non-drying or semi -drying tYPe

- containing a minimum of 30 percent phthalic anhydri de.
~/~e test for rosin and phenol shal 1 be negative.

3.3. 1.2 Volatile vehicle. The volati le portion of the lacquer shal I con-

form to the requi rements o ( Table II , when analyzed in accordance with 4.4.
The volati le portion shall contain no benzol , methanol , chlorinated solvents

or any other solvent of a highly toxic nature.

TABLE Il. Quanti tative requi rements of volati Ie portion
Compos i t ion G Composition L

Percent by weight Percent by weight

Material Minimum Max i mum Minimum Maximum

Esters and ketones percent by weigh ~/ 37.5 -- 37.5 --

Alcohols, percent by weigh</ 15 22.5 15 22.5 I
Aromatic hydrocarbons , percent by

weigh&/ -- 40 -- 20

Al iphat i c hydrocarbons -- -- -- 20

~/Hinimum boiling point; Ill” C.
~/At least 50 percent of the alcohol content sbal J have a minimum boi 1 in9

point of 116”c.
~/Minimum boiling point; 135”C.

3.3. 1.2.1 Composition L. The volati Ie content of ctxnposition L shall also
conform to the fol lwing requi rements by volume when tested as in b.4.4.

I (a) Solvents having an olefinic or cyclo-olefinic type of unsaturat ion:
5 percent maximum.

(b) A combination of aranatic comoounds wi th eight or more carbon atans. .
to the molecule except ethyl benzene: 8 percent maximum.

(c) A comb inat ion of ethyl benzene, ketones havi ng branched hydrocarbon

5t ructures or tol uene: 20 percent maximum.
(d) Total of a + b + c: 20 percent maximum.

3
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Any combination of the pigments listed in Table Ill for

an~”~~~ci%%%~r shall makeup the basic hiding pigmentation for that
*

color. Hiding pigments shall be chemical Iy pure and free frcm extenders.
‘..-/

The titanium dioxide shall be rutile chalk resisting type con fonning”to types

III or IV of ASTH D 476. Smal I amounts of other shading pigments may be used

when necqssary to match the color ,tiips provided these addi tional pigments
have good CO1or permanence. Extender pigments shal I be si Iiceous matter or

I *

si lic~ous matter and barytes and shal 1
Table IV. The amount of barytes shal 1

content by weight. Calcium sulfate or

or as a component part of any pigment.

3.4 Quant i tat ive requi rements.

not exceed the amount speci f ied in
not exceed 20 percent of the extender
carbonate shai I not be empioyed alone

3.4.1 Specific quanti tative requi rements. Each color shal 1 conform to
its speci fic requl rements in Table IV when tested as specified in 4.4.

o
_u
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TABLE Ill. Pigmentation

Fed. Std.
No. 595

Color Color No. Pigmentat ion

Bran

Red
Light red
Orange
Yellw
Olive drab

Green

Light green

Medium blue

Light blue
Gray

,r
Slate

Ocean gray
+.

‘o

Blue gray

B lack
&gent a

Purple

Aluminum
White

30117

31136
31158
32246

33538
34087

34108

34558

35109

35193
36118

2613211

36176
36231

37038
37142

37144

17 178~@

37875

Red or yell~ iron oxide, carbon or I ampblack,

titanium dioxide.
Tolui dine red.
Quinacri done red, molybdate orange, titanium dioxide.

Chrcxne orange, mulybdate orange.
Medium chrome yellow, yellcu iron oxide.
Red or yellow iron oxide, carbon or lampblack,

medium chrome yell~, titanium dioxide.
Chrome green or chrome yel low for green and i ron

blue.
Titanium dioxide, yellcn+ iron oxide, chrome YCIIW,

phthalocyanine blue or green, carbon or I ampblack.
Iron blue, titanium dioxide, lampblack, ye~lcw iron

oxide.
Iron blue, titanium dioxide, chrome yell~.
Titanium dioxide, carbon or I ampblack, phthalocyani ne

blue, red i ron ox i de.
Titanium dioxide, carbon or I ampb lack, yellcw iron

oxide.
Titanium dioxide, carbon or I ampb lack, milori blue.

Titanium dioxide, carbon or I ampblack, yellm iron
oxide.

Black iron oxide, carbon or I ampb lack.

Quinacri done violet, quinacri done red, titanium
dioxide.

Thioindigoid maroon, titanium dioxide, dichlo~o-i so-
dibenzanthrone violet.

Aluminum pigment.
Titanium dioxide.

I/The gloss of color standard 26132 and 17178 should

~/The aluminum lacquer does not match 17178 but is a

m’

be dis regarded.
light neutral gray.

5
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I TABLE IV. Specific quantitative requirements “-o

Piament
~

Solids, Z bywt
-–—

Pigment, % by wt volume, %
of lacquer of total pi gment of total

Color corre- Total Piqment Prime Extender solids Con t ras t
spending to solids solids pigment~/ pigment
Table Ill

vo 1ume ratio
r Min. Max. Min.

—.
Hex . Hax. Hin.

Brown
,Red

Light red
Orange
Yellcm
Olive drab

Green
Light green
Medium blue

Light blue
Gray
Slate
Ocean gray
Blue gray
B I ack
Magenta
Purple
Aluminum
!dhi te

45 21
42 18

44 21
48 24

24
z
46 ~!
48 26

46 21
24

: 24
46 24
46 21

46 24
44

46 ~!
44 “21

24
i; 24

25
22
25
28
28
22
25
30
25
28
28

28
25
28
22
26

25
28
28

25 (Fe203)
--

15 (Ti02)
-.

37 (PbCr04)
20 (Fe203)~/
--

35 (Ti02)
24 (Ti02)
24 (Ti02)

35 (Ti02)
35 (Ti02)
30 (Ti02),

37 (Ti02)
15 (Fe304)

24 (Ti02)
24 (Ti02)
,--

47 (Ti02)

55

Z

55
83
65
65
83

50

0.98
0.89
0.92

0.84
0.89
0.98
0.98
0.98
0.98
0.98
o.gb
0.98
0.9,1

0.98

0.98

!3.93
0:98 m

0.98 )’-’

0.92

I/on analYsi~ cmpute prime pigment as indicated in parenthesis.

Z/Lead chromate (PbCr04) may be substi tuted on an equal weight basis.

6
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3.4.2 General quant i tative requi rements. The lacquer tested as in 4.4

shal 1 comply wi th the requi rements of Table V.

TABLE V. Gene ra 1 quant i tat i ve requi rements
Requi rements

Characteristics Mini mum Max i mum

Vehicle sol ids, ,percent by weight of lacquer
Phthalic anhydri de, percent by weight of vehicle sol
Rosin and rosin derivatives
Phenol i c resins
Water. oercent bv weiaht of lacauer

20 --
ds 16.5 --

Negati ve
Negative

-- 1.0

Coars~ particles-and ~kins, per~ent by weight of pigment
Viscosi ty, No. 4 Ford cup, seconds

Package
Reduced

Fineness of grind
Specular gloss , 60 degree
Directional reflectance, whi te only, percent
Orying time

Set to touch, minutes
OrY through. minutes

-- 1.0

I 20 I 90
15 25

5 .-

8: -f

4 8
-. 10

Ful 1 hard~ess, hours -. 48

3.5 Qualitative requirements.

3.5.1 Condition in container. The lacquer, tested as in 4.4.13, shall be
free from grit, seeds, skinning, or livering in a freshly opened full con-
tainer, and shall shcu no more pigment settling or caking than can be easi ly
and completely rei ncorporated to a smooth homogeneous state.

3.5.2 Storage stability.

.,

3.5.2.1 Partially full container. The lacquer shal I show no skinning when
tested as in 4.4. 14. I. After aqinq as in 4.4. 14. I the lacquer shall sh= no

caking. The lacquer shal 1
skin formed shal I be con-

\,

I livering, curdling, tough gummy-se~iment, nor hard
mix readi Iy to a smooth Iicsnogeneous state, and any
tinuous and eas i ly removed.

~I
I

3.5.2.2 Full container.

I

I
f

The la uer shall shcw no s inning, livering,
1curdling, hard caking, nor tough g my sediment when tes, ted as in 4.4. 14. z.

It shall remix readi Iy to a smooth hcmqgeneous state and shal I have a maximum
No. 4 Ford cup viscosity of 210 se ends and shall meet dll other requirements
of the specification.

\, I

7
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3.5..3 Dilution stability. The lacquer shal I sh~ no evidence of precipi-

tation, separation or curdling when tested as in 4.4.15. Slight pigment
settlement shall be permitted.

*’
.,

L

3.5.4 Heat stability. Lacquer heated and tested as in 4.4.16, shall meet
the requirements of 3.5.8 through 3.5.16 and the gloss requi rement of Table V.

3.5.5 Suspension properties. The lacquer shal I shcw no more than S1 ight

settl ing, nc caking, and shal I completely redisperse to a smooth homogeneous
state when tested as in 4.4.17.

3.5.6 Dipping p roperti es. When tested as in 4.4.18, the lacquer shall

show satisfactory dipping properties and shal 1 present a smooth appearance,
free from sagging, running or excessive silking.

.
3.5.7 Spraying prope rt i es .

3“5”7”’w=- The packaged Iacqu.dr when tested as in 4.4. 19.1 shal 1

spray satls actorl ly In al I respects and shal I show no dusting, mottling, or

color separation, and shall present a smooth Iustreless finish free from seeds.

3.5.7.”2 Cold spray. Lacquer, tested as in 4.4.19.2, shall spray satis-

factory ly in al I respects and shall shm no running, sagging, streaking or
blushing. The dried fi Im shall show no dusting, mottling, or color separa-

tion, and shall present a smooth lustreless finish free from seeds.
o

3.5.8 Flexibility. A film of lacquer tested as in 4.4.20 shall withstand L

bending without cracking or flaking.

3.5.9 Knife test. A film of lacquer tested as in 4.4.21 shall adhere

tightly and not flake, crack, or p&der from the metal. The cut shal 1 sha

beveled edges.

3.5.1(I Adhesion. A film of lacquer tested as in 4.4.22 shall shcw no
remova I of-t i ng by the adhes ive t ape beyond one-s i xteenth i nch on
either side of the score line.

3.5.11 Water resistance. A film of lacquer tested as in 4.4.23 shall show
no wrinkling or blistering immediately after removal of the panel from the
water. The lacquer s.hal I be no more than sl ight Iy affected when examined
2 hours af:er removal. After 24 hours air drying the portion of the panel
which was immersed. shall be almost indistinguishable with regard to hardness,
color and gloss from a panel prepared at the same time but not immersed.

o
8
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3.5.12 Hydrocarbon resistance. A film of lacquer tested as in 4.4.24

shall shcw no wrinkling or blistering immediately after removal of the panel
from the fluid. The lacquer shal I be no more than SI ightly affected when

exemi ned 2 hours after remova 1. After 24 hours air drying the portion of
the panel which was immersed shal I be almost indistinguishable with regard to
hardness, color and gloss frcm a panel prepared at the same time but not
insnersed. A tendency for red (No. 31 136) to beccme mi Iky in appearance

shal I be d is regarded.

3-5.13 Lacquer ~esistance. A film of lacquer tested as in 4.4.25, shall

wi thstand recoating with whi te lacquer after drying or aging for the stated
time intervals. There shall be no blistering, wrinkling, film irregularities

or other evidence of Ii fting. With the exception of red (No. 31 136) , the
film shall contain no bleeding pigments which wi II discolor the white lacquer.

3.5.14 Salt spray resistance. A film of Iaquer tested as in 4.4.26 and
examined immediately after removal from the test shal 1 shcw no rust creepaqe
or undercutting beyond one-eighth inch from the score mark. At al 1 other -
points of the pane I there shal I be no more than a trace of rusting and no
more than 5 scattered blisters, none larger than I nsn. in diameter. The
maximum amount of rusting shal 1 be comparable to Photo 9-1 Method 6451 cf
Fed. Test Hethod Std. No. 141. After removal of the lacquer the surface of
the steel shall shw no more than a trace of rusting, pitting, or corrosion.

3.5. IS Accelerated weather ing-. A film of lacquer tested as in 4.4.27
shall show no more than slight chalking (No. 8 Method 6411 of Fed. Test Method
Std. No. 141) and a color change equivalent to a I ightness index difference
not exceeding 4 uni ts. The film shal I show no excessive change in chroma
and .no change i n hue.

3.5.16 Weather resistance. A film of lacquer tested as in 4.4.28 shall
sha no checking, cracking or appreciable fi Im deterioration. There shal 1

be no more than moderate chalking (No. 4 Method 64 I I of Fed. Test Method Std,
No. 141) of colors light blue, medium blue, gray, slate, blue gray, ocean gray,
white, purple and no more than light chalking (No. 6 Method 6411 of Fed. Test
&thod Std. No. 141) of all other colors. The film shall shcw no excessive
change in value or chroma and no change in hue. After removal of any chalking
which has occurred, the original color shall be substantially restored and the
washed area shal I sh~ no more than S1 ight fading or darkening. On remova 1
of the lacquer the surface of the steel shal 1 show no more than a trace of
rusting, pitting, or corrosion. Rust creep age shal I not extend beyond one-
eighth inch from the score mark.

9
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.4. QUALITY ASSURANCE PROVIS I DNS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the supplier is responsible for the performance

of all inspection requirements as specified herein. Except as otherwise
specified, in the contract or order, the supplier may use his an or any

other faci I i t ies sui table for the performance of the inspection requi rements
specified herein, unless disapproved by the Government. The Government

reserves the right to perform any of the inspections set forth in the speci -
f i cation where such inspections are deemed necessary to assure that suppl ies
and services conform to the prescribed requi rements.

4.2 Sampling, inspection and testing. Unless otherwise specified, sampling,

inspection and testing shal I be in accordance wi th method 103 I of Fed. Test
Method Std. No. 141.

4.3 Classification of tests. Testing under this specification shall be

for the purpose of:

(a) Qualification.
(b) Acceptance of individual lots.

4.3.1 Qualification testing shall consist of tests for all requirements

‘pecified in section 3 (see 6.4).

4.3.2 Acceptance tests shall normally consist of tests for all require-

ments specified in section 3 with the exception of storage stability in a

I full ccntainer (3.5.2.2), weather resistance (3.5.16), and the lacquer re-
sistance after outdoor exposure (4.4.25.3).

4.4 Test methods .

4.4.1 Test conditions. The routine and referee testing condi tions shal’1

be in accordance wi th section 7, Fed. Test Method Std. No. 141 except as

otherwise specified herein.

4.4.2 The follcwing tests shall be conducted in accordance with applicable
methods of Fed. Test Method Std. No. 141 or as hereinafter specified.

..*”
)-
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TABLE V1. Index
Tes c Method ,,

‘Applicable Paragraph of Paragraph of
method in Fed. this specifica- this specifica-
Test Method tion giving fur- tion giving

Tests Std. No. Ihl ther references requ i remants

lsoIat ion of vehicle (super
centri fuge)

Nitrocellulose
Phthal ic anhydride
Plasticizer
Rosin in isolated vehicle
Phenol i c resin
Solvents, quantitative
Benzo 1
Meth ano 1

Chlorinated solvents
Total sol ids
Pigment content
Pigment analysis

Fe203 - I ron oxide
Fe304 - I ron oxide
Ti02 - Titanium dioxide
PbCr04 - Lead chromate
Other prima pigments

Extender pigment, total
Extender pigment, analysis
Pigment” volume
Hiding paer (contrast ‘ratio)
Vehicle solids
Water
Coarse particles and skins
Viscosity
Fineness of grind
Specular gloss, 60”
Oi rectional reflectance
Drying time

Set to touch
Oty through

FIJI I hardness
Color

Condition in container
Storage stabi lity

Partially full container
Fu,l 1 container

4032

5205
7024

7371
5031
5141
7360
5091
5133
5132
4044
4022
402 I

7141
7141
7083
7131
--

;;~;

4312
4122
4044
4082
4092
4282
4411
6101
6121
4061.
4061
406 I
406 I
4250
3011
-.

302 I
3022

--

4.4.3.1
4.4.3.2
--
.-
.-

4.4.4
--
--
--
--
.-

4.4.5
4.4.5.1
4.4.5.2
4.4.5.3
4.4.5.4

4.4.5.5
4.4.6.1
4.4.6.2
4.4.7
4.4.8
--
--
.-

4.4.9
--

4.4.10
--

4.4.11
4.4. 11.1
4.4.11.2
4.4.11.3
4.4.12
4.4.)3
4.4.14
4.4. 14.1
4.4.14.2

--

Table I
Table V
Table I

Tabie I
Table I
Table 11
3.3.1.2
3.3.1.2
3.3. ).2
Table IV
Table IV
Table IV
Table IV
Table IV
Table IV
Table IV
Table Ill
Tab Jr? IV
3.3.2
Table IV
Table IV
Table V
Table V
Table V
Tab Ie V
Table V
Table V
Table V
Table V
Table V
Table V
Table V
3.2
3.5.1
3.5.2
3.5.2.1
3.5.2.2

11
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TABLE VI , Index (cent i nued)
Test Method

*

Applicable Paragraph of
*_,

Paragraph of

method in Fed. this >pecifica- this specifica-
Test Method tion giving fur- tion giving

Tests Std. No. 141 ther references requi rements

Dilution stability -. 4.4.15 3.5.3
Heat stabi 1 i ty -- 4.4.16 3.s.4
Suspension properties -- 4.4.17 ;.; .;
Dipping properties 4341 4.4. I8

Spraying properties 4331 4.4.19 3:5:7

Hot spray 4331

Cold spray

4.4.19.1
4331

3.5.7.1
4.4.19.2

Flexibi lity 622 I
3.5.7.2

4.4.2o 3.5.8
Kni fe test 63o4’ 4.4.21 3.5.9
Adhes ion .- 4.4.22 3.5.10

Water resistance 6011 4.4.23 3.5.11

Hydrocarbon res’is tance 6011 4.4.24 3.5.12

Lacquer resistance -- 4.4.25 3.5.13

Salt spray resistance 6061 (2011) 4.4.26 3.5.14

Accelerated weathering 6152 (6122) 4.4.27 3.5.15

Weathering resistance 6160 4.4.28 3.5.16

4.4.3 Analysis of non-volatile vehicle.

4.4.3.1, Nitrocelluiose content. Determine nitrocellulose content as in

method 5205 of Fed. Test Method std. No. 141 and check for compliance wi th

Tabie 1.

4.4.3.2 Phthalic anhydride content. Oetermine phthal ic anhydride content
as in method 7024 of Fed. Test *thod Std. No. 141 and check ‘or compliance
with Table V.

4.4. $ Analysis of volatile vehicle (composition L). Determine solvent as
in method 7360 of Fed. Test Hethod std. No. 141. SamPles that fai 1 to ‘eet
the requi rements of 3.3. I .2.1 shal 1 be subject to further examination using
a six foot silicone nitrile column (20 percent xF-1150 on 60 to 80 mesh
Chrormsorb W) . .

4.4.5 Analysis of pigl~nt. Extract the pigment as in method 402] of Fed.
Test Method Std. No. 141.

4.4.5. ! I ron oxide (Fe20?) content. Determine the i ron oxide (Fe203) con-
,t on the extracted pigment in accordance wi th method 7141 of Fed. Test

;jthod Std. No. 14).

12
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4.4.5.2 Iron oxide (Fe~04) content. Determine the i ron oxide (Fe304) con-
tent on the extracted pigment in accordance wi th method 7141 of Fed. Test
Method Std. No. 141 and calculate the total iron to Fe304.

4.4.5.3 Titanium dioxide (Ti02) content. Oetermine the titanium dioxide
(Ti02) content on the extracted pigment in accordance with method 7082 “of
Fed. Test Method Std. No. 141.

4.4.5.4 Lead chromate (PbCrOk) content. Determine the lead chromate
(PbCr04) content on the extracted pigment in accordance with method 7131 of
Fed. Test Method Std. No. 141.

4.4.5.5 Other permissible prime pigments. Make appropriate qual i tative
and quantitative tests on the extracted pigment to determine if permissible
prime pigments were used in formulating the different colors of lacquer.

4.4.6 Extender pigment.

4.4.6. I Total extender pigment content. Determine matter insoluble in
acid in the extracted pigment by method 5271 of Fed. Test Method Std. No. 141.

4.4.6.2 Extender pigmet, t analysis. Oetermine barium sulfate, siliceous
material, and calcium (sulfate or carbonate) by the appl i cable portions of
method 728 I of Fed. Test Method Std. No. 141.

4.4.7 Pigment volume. Extract the pigment by washing with lacquer thinner
conforming to that in Table VI I instead of the benzol specified in method 4312
of Fed. Test Method Std. No. 141.

TA8LE V1l. Thinner
Compos i t ion G Compos i t ion L

App rox. Approx.
Percent Percent Percent Percent

Ingredient by weight by volume by weight by volume

Methyl isobutyl ketone
!iethyl isobutyl carbinol
Isopropyl alcohol (99 percent)
Taluene
Lcu flash naphtha (dry point

below 1080 C.)
Normal butyl acetate
Nomal butyl alcohol
Heptane

31
8

11
25

25
.-
.-
--

31
8

11
23

27
--
--
--

-- .-
. . . .
. . --

19 17
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I 4.4.8 Hiding power (contrast ratio) . Determine the contrast ratio in *“:
accordance wi th method 4122 of Fed. Test Method Std. No. 141. For red ...._..

(31136) , orange (32246) , yellrx (33s38) and white (37875) use a fi lm appli-

cator that will deposit a 3 inch wide film with a dry film thickness of
0.0015 inch maximum and for al I other colors a dry fi Im thickness of D.OO1O
inch maximum. Air dry for 48 hours. Determine the ref Iectance and veri fy

the fi lm thickness in the area in which the reflectance was measured. Ca I cu-

late the contrast ratio and check for compl iance wi th Table IV.

4.4.9 Viscosity (reduced). Reduce two parts by volume of the packaged

lacquer w~th one part by volume of thinner conforming to Table vII . Check

for compliance with Table V.

4.4. Io 600 specular gloss. Or& dtwn the package material on glass using

a 0.002 inch (0.004 inch gap clearance) fi lm appl icator. Measure the gloss

as specified in method 6101 of Fed. Test Method Std. No. 1~1.

4.4.11 Orying time. Determine drying time in accordance wi th method 4061

of Fed. Test Method Std. NO. 141 using referee condi tions.

4.4. 11.1 Set to touch time. Oraw do-m the package material using a 0.002

inch (0.004 inch gap clearance) fi Im appl icator. Oetermine the set to touch

time for compliance with Table V. d’ ‘“

4.4. 11. z Ory through time. Oraw d-n the package lacquer using a 0.002 ●
inch (0.004 inch gap clearance) fi Im appl icatmr. Determine the dry through

~.

time for compliance with Table V.

4.4. 11.3 Full hardness time. Condition the packaged iacquer as speci f i ed
..>

..

in 4.4.16. Phosphoric acid etch a 4 by 12 inch steel panel as in procedure

B, method 2011 of Fed. Test Method Std. No. 141. Coat the panel immediately

wi th the conditioned lacquer using a 0.002 inch (0.004 inch gap clearance)
fi Im applicator. Determine full hardness for compliance with Table V.

4.4.12 Color. In accordance wi th method 4250 of Fed. Test Method Std. No.

141, ,match=specified color chip of Fed. Test Method Std. No. 595 with

the pigmented coat ing on the whi te carrara glass pansl prepared for the
hiding power test (4.4.8). Observe for compliance with 3.2.

14

-a:+.
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4.4.13 Condition in container. Determine package condi tion on acceptance
testing in accordance with method 301 I of Fed. Test Method Std. No. 141. On
qualification testing determine pigment settling or caking as foll~s: Pro-
ceed as in method 301 I of Fed. Test Method Std. No. 141, but do not stir.
Reseal and then agitate the can for 3 minutes on a paint shaker~/. (h’. re-

exapinat ion of the contents, the disclosure of any gel bodies or undispersed
pigment indicates unsatisfactory settl ing properties . Observe for compl iance
with 3.5.1.

4.4.14 Storage stability

4.4. 14.1 Partially fuIl container. Oetermine 48 hour skinning in accord-
ance with method 3021 of Fed. Test Method Std. No. 141 and observe for com-
pliance with 3.5.2.1. Reseal and age for 7 days at 60”c. and observe for
compliance with 3.5.2.1.

4.4. 14.2 Full container. I n accordance w i th method 302Z Fed. Test Method
Std. No. 141, allow a full standard quart can of the packaged lacquer to
stand undisturbed for 6 months and then examine the contents. Evaluate pig-
ment settling or caking as in 4.4.13 but agitate the can for 5 minutes on the
paint shaker prior to re-examinat ion. Oetermine viscosi ty and examine for
compliance with 3.5.2.2.

4.4.15 Dilution stability Reduce one
of thinner of the following composition:

Ingredient

Normal butyl acetate
Normal butyl alcohol
Tol uene
Heptane

VOI ume of 1acquer wi th one VOI ume

Percent by volume
Compos i t i cm G Compos i t ion L

15 24
15

;:
-. ::

Observe after reduction and after standing 24 hours for compliance with 3.5.3.

4.4.16 Heat stability. Place seven ounces of the packaged lacquer in an
8-ounce glass jar, close tightly, and ‘immerse half-way in a water bath at
77 ~ 2“C. (170 ~ 3“F. ) for 24 hours. At the end of this time allcw the lac-

quer to return to room temperature. Then check for change i n gloss and use
in tests as specified in 4.4.20 through 4.4.28. Observe for compl iance wi th
3.5.4.

~/An apparatus of this type, powered by 1/4 hp n’mtor, operates at a rate of

1350 shakes per minute, and is manufactured by Red Oevi I Tools, Irving ton, N.J.

)
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4.4.17 Suspension properties. Reduce two parts by VOI ume of 1acquer wi th

one part by volume of thinner conforming to Table Vll . Place 6 ounces of the
reduced lacquer in an 8-ounce glass jar. Al low the stoppered jar to remain

undisturbed for 24 hours and then place the unopened jar on a paint shaker as
in 4.4. 13 and agitate the contents for 20 seconds . Re-examine the material

for any evidence of nonhomogenei ty or undi spersea p i gment. Observe for CCMI-

pliance with 3.5.5.

4.4.18 Oippinq propert ies. Reduce two parts by volume of lacquer wi th

‘one part by volume of thinner, conforming to Table Vll . Test the dipping

orooert ies i n accordance wi th method 4341 of Fed. Test Method Std. No. 141r —. -. —. ----- .

and &serve for compl iance with 3.s.6.

4.4.19 Spraying properties.

4.4. 19.1 Hot spray. In accordance with method 4331 of Fed. Test tiethod

Std. No. 141 spray the packaged lacquer, heated i n an Underwri ters ‘ Laborat-

ory approved hot spray uni t, under the condi tions speci fied beIcw and then

observe for compliance with 3.5.7.1.

Atomization ai r temperature

Atomization ai r pressure

Cold lacquer feed tank pressure
Fluid and air adjustment vai VeS.

an spray gun
Air cap and fluid tip

Lacquer-temperature at spray gun
Distance of spray gun frtsn work

Lacquer fltw rate at nozzle
Thermostatic setting on lacquer

heating uni t

Room temperature, 21.1 to 3Z.,2” C.

(70 to 90”F. )
50 pounds, maxi mum
10 - 15 pounds

Wide open
De Vi lbiss Type FX tip and No. 704

ai r cap (or equivalent)
160 + 5°F. (71 ~ 3“c. )
6 - ~ inches
10 - 20 fluid ounces per minute

4.4. 1?.2 Cold spray. Reduce two parts by volume of lacquer wi th one part

by volume of thinner conforming to Table V1l. Spray on a steel panel co give

a dry fi Im thickness between 0.0008 and 9.0011 inch and observe for spraying
propertie in accordance with method 4331 of Fed. Test ”flethod Std. No. 141
and for -pliance with 3.5.7.2. For referee test use automatic appl i cation

per method 2131.

175-F. maximtim

1
16
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4.4.2o Flexibility. Determine flexibi 1ity in accordance with method 6221
of Fed. Test Hethod Std. No. 141. After conditioning the lacquer as specified
in 4.4. I6, apply a z inch wide film of lacquer with a film applicator that

wi II give a dry film thickness between 0.0009 and O.0011 inch on a smooth
finish steel panel prepared in accordance with method 201 I of Fed. Test Method
Std. No. 141 using the aliphatic naphtha ethylene glycol monoethyl ether
mixture. The panel shal 1 be prepared from new cold rolled carbon steel rust-
free 0.010 + 0.001 inch thick with a Rockwell 15-1 maximum hardness of 82 and
finished wl~h a surface roughness of 8 to 12 micro inches. Al lW the test
panel to air dry one half hour and then bake for 24 hours at 105 ~ 2“C. .
(221 + 4“F. ). Condition the panel for one half hour at 23 + l“C. Bend over
a I/finch mandrel and examine for compliance with 3.5.8. –

4.4.21 Knife test. Perform the knife test in accordance Vi th method ‘6304

Of Fed. Test Method Std. No. 141 using a flat portion of the baked panel
frcm the flexibility test. Observe for compliance with 3.5.9.

4.4.22 Adhesion, tape test.

4.4.22.1 Panel preparation. Condition the lacquer as in 4.4. I6. Using a
0.0025 inch 70.0050 inch gap clearance) film applicator, draw dcwn a 2 inci:
wide fi Im of the lacquer on a steel panel, phosphoric acid etched as in pro-

cedure B, method 2011 of Fed. Test Method Std. No. 141.

4.4.22.2 Procedure. Air dry the specimen for 1 hour under referee condi-
tions and then score a 1 ine through to the metal across the width of the fi Im
using a sharp pointed knife. The fi Im ~hall then be taped perpendicular to
and across the score 1 ine with waterproof, pressure-sensitive adhesive tape

(3/4 inch wide) conforming to PPP-T-60, Type IV. The tape shal I be pressed
in fi rm contact with the fi Im and shal 1 extend for approximately one inch
on each side of the score I ine, All air bubbles shall be rolled out by firm

Pressure of the thumb. Al low approximately 10 seconds for the test area to
return to room temperature. Grasp a free end of the tape, and at a rapid
speed, strip it from the specimen by pulling the tape back upon itself at
180”. .Observe the specimen for compl iance with 3.5.10.

4.4.23 Water resistance. Prepare two panels as in 4.4,22.1 and air dry
for 48 hours. Coat al I exposed, uncoated metal surfaces wi th wax or other

suitable coatinq and immerse one of the panels for 18 hours in disti I led

Test
f rcnn

water at 23 ~ 16C. (73.4 +
Method Std. No. 141. -
the water and inspect

Z“F. ) in accordance wi th method 601 I
At the end of the test period remove
for compl i ante with the requi rements

of the Fed.
the panel
of 3.5.11.

.
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4.4.24 Hydrocarbon resistance. Prepare two panels as in 4.4.22.1 and air a’

dry for 48 hours. Immerse one panel in a hydrocarbon fluid conforming to “d’

TT-S-735, Type II 1 at 23 ~ l°C. (73 ~ 2°F. ) for 4 hours in accordance with
method 601 I of Fed. Test Method Std. No. 141. At the end of the test period

remove the panel from the hydrocarbon f lui d and examine for comp 1 iance wi th
the requirements of 3.5.12. Any gum 1 ine above the level of the test fluid

should be disregarded.

4.4.25 Lacquer resistance. Irrsrprse each lacquer test specimen described

belcnv to a depth Of 2-]/2 inches in whi te lacquer, conforming to th; s speci-
fication and reduced for spraying as in 4.4.9. At the end of 5 seconds re-

move the test specimen, dry in a vertical position and examine for compliance
with 3.5.13.

4.4.25.1 After air drying-. Prepare 4 panels as in 4.4.22.1 and d~ under

referee condi t ions, 4 8 24, and 48 hours respect i vely. At the end of i ts
drying period test ea~h ~anel as in 4.4.25.

4.4.25.2 After accelerated weatherin~ Upon completion of the accelerated
weathering test (see 4.4.27) test the exposed panel as in 4.4.25.

4.4.25.3 After weather res i stance. Upon completion of the weather res is-

1 tance test (see 4.4.28) cut a 2 by inch portion from the
I one of the exposed panels and test it as in 4.$.25.

4.4.26 Salt spray resistance. Three 4 by 12 inch steel

cleaned in accordance wi th method 201 I using the petroleum
glycol monoethyl ether mixture, shal 1 be given a phosphate

center area of d’

a,

panels, solvent “4

naptha-ethylene
coat i nq con fonni na

to the requirements of TT-C-490, Type I . Cofidi tion the lacquer a; specified-

in 4.4.16 and then reduce it for spray application as in 4.4.9. Spray the

test panels to a uniform dry fi lm thickness between 0.0009 and 0.001 I inch.
Air dry for 48 hours, score al I specimens and expose to 5 percent sal t spray

for 120 hours as specified in method 6061 of Fed. Test Method Std. No. 1~1.
Upon removal , wash the paneis gently in running water not warmer than IOO” F.
until free from any visib; e salt deposits arid examir.e immediately for com-
pliance with the requirements of 3.5.14. Strip the lacquer from the panels

by means of lacquer thinner and inspect the steel for rust, pitting or
corrosion.

I
18
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clear-4.4.27 Accelerated weathering. Using a 0.D025 inch (0.0050 inch gap

ante) film applicator draw down a 2 inch wide fi Im of the lacquer on two flat
tin plate panels and air dry for 48 hours. Measure the directional reflect-
ance and expose the panel to acce Ierated weathering for 168 hours in accord-
ance with method 6152 of Fed. Test Method Std. No. 141 using a twin arc
apparatus. Examine the exposed panel for chalking by rubbing with a piece of
velvet or cheesecloth wrapped around the finger. Using moderate preSsure,
draw the cloth across the width of the panel in two di fferent directions.
Measure the di rectional reflectance (method 6121) on an unrubbed area of the
exposed panel and determine the amount of color change, expressed as 1 ightness
index difference (AL) , using method 6122 of Fed. Test Hethod Std. No. 141.
Then test the panel for lacquer resistance as in 4.4.25.2. Check acce Ierated
weathering test results for compliance with 3.5.15.

4.4.28 Weather resistance. Prepare two scored test panels as in 4,4.26.

Air dry for 48 hours and place on outdoor exposure for 18 months at an angle
of 45° south in the climate of Washington, O. C. At the conclusion of the
exposure period inspect the panels for compliance with 3.5.15. Oetermine
chalking as in 4.4.27. Wash the panels with a warm soap solution using a

soft sponge or cloth; rinse, dry, and examine for color change. Test the
coating for lacquer resistance as in 4.4.25.3. Completely strip the lacquer
from the panels by means of lacquer thinner and inspect the steel for rust,
pitting or corrosion.

5. PREPARATION FOR DELI VERY

5. I Packaging, pack i ng and marki rig-. The lacquer shal I be packaged, packed

and marked in accordance with TT-P-143. The level of packaging shal 1 be A

or C and the level of packing shall be A, B or C as specified (see 6.2). The

lacquer shall be furnished in I quart or I gallon multiple friction top con-
tainers, in 5 gallon lug cover steel pails or in 55 gallon steel drums as
specified (see 6.2).

5.2 Additional markinq. In addition to the markings requi red by 11-P-143
each container of lacquer containing lead chromate pigment shal 1 bear the
fol lcwing precautionary markings:

CAUT 10N : Contains lead chrpmate. Take adequate precautions when

spraying. Avoid inhalation and repeated or prolonged
skin contact.

19
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6. NOTES

6. I Intended use. The lacquer covered by this specif i cation is intended a
for use as a finish coat on phosphate or primed shel Is , bcinbs, grenades,

tanks, trucks , ammuni t ion and automat i ve components . While developed pri -

mari Iy for hot spray appl i cation, the lacquer may be reduced wi th lacquer

thinner and sprayed at room temperature.

6.1. I For autmnotive applications, insufficient preparation of the surface

may resul t in defect ive adhesion of the lacquer. Surfaces to be painted For

automotive appl i cat ions should be prepared by use of ei ther a wash primer
treatment conforming to tll L-C-15328 or a phosphate metal treatment and should
then be given a coat of primer conforming to 141L-P-11414, prior to application
fo the finish coat of lacquer.

6.2 Ordering data. Procurement documents should speci fy the fo} lcui ng:

(a) Title, number, and date of this specification.

(b) Composition reaui red (see 1.2) .
(c) Color and color number (see 3.4.1).

(d) Level of packaging and level of packing (see section 5) .“

6.3 The lacquer should be purchased by volume., the unit being one U.S.
liquid gallon of 231 cubic inches at 60” F. (15.6 ”c. ).

6.4 ~ualifi cation. With respect to products requi ring qual i fi cation,

awards wi 1 I be made only for products which are at the time set for opening
of bids, qualified for inclusion in the applicable Qualified Products List
whether or not such products have actual Iy been so 1 is ted by that date. The

attention of the suppliers is Cal led to th IS requi rement and manufacturers
are urged to arrange to have the products that they propose to offer to the
Federal Government-tested for qualification in order that they may be eligible
to be a..sardecl contracts or orders for the products covered by this speci f ica-
tion. The activity responsible for the Qualified Products List is the U. S.

Army. Mob i 1 i ty Eaui mnent Research and Oevelooment Center. Coatina and Chemical
Laboral ory, Akerdeen Provi ng Ground, Maryland 21005 and in ormat~on pertaining

vi ty.to qual ification of products may be obtained from chat act

20
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6.5 The o] ive drab lacquer is contemplated to be comparable in perf{

@
to the fol Iwing approximate composi tion by weight:

340 Ibs. Synthetic yel low orange i ron oxide
25 lbs. Carbon b 1ack

150 Ibs. Rutile titanium dioxide
6 lbs. Synthetic medium red i ron oxide

195D

nance

I 285 lbs. F“ibrous magnes i urn s i I i cate
668 Ibs. Acicular talc
450 lbs . 3~Upercent phthal ic anhydri de, castor oi

I Z at 65 percent solids in XY1OI)

I alkyd

~
1041 Ibs. Xylol

Grind 18 - 24 hours in a procelain ball mill using a 2 - 1 ratio of porcelain
balls by weight and reduce as follows:

1335 Ibs. 35 percent phthalic anhydri de, castor oi I alkyd

I
(W - Z at 6S percent solids in xylol)

195 lbs. Tricresyl phosphate

3082 lbs. Nitrocellulose solution prepared as follws:
I

893 lbs. l/2 second R. S. nitrocellulose (65 percent in

P
ethanol )

1565 tbs. Methyl
110 Ibs. Ethano’

P
)

●
514 Ibs. Butane’

At la viscosities the use of sma
settling properties.

isobutyl ketone or butyl acetate

or methyl isobutyl carbinol

I amounts of suspens ion agents wi I 1 improve

6.6 Composition L lacquer should be specified for use in areas
Iations control 1 ing the emission of solvents into the atrrosphere.

wi th regu-

Custodians: Preparing activity:
Amy - FIR

Army - MR
Navy - SH
Air, Force - 84

Review ●ctivities:

Army - EL, UU

User activities:

Amy - UC

(Project No. 8010-0439)
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