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HILITARY SPECIFICATION

ENAJIEL, LUSTRELESS, QUICK DRYING, S~RENATED ALKYD TYPE,
SOLAR HEAT REFLECTING

1. SCOPE

1.1 Scope. This specification covers two types of quick drying lustre-
less enamel used as a finishing coat to minimize heat build up in the in-
terior of Army weapons systems. It also provides for one composition which

●
is suitable for use under AIR POLLUTION REGULATIONS (see 6.7).

1.2 Classification. Enamel covered by this specification shall be of the
foll~ing types and compositions, as specified.

Type i - Spray and brush application.

Composition G - General use.
Ccanposition L - Limited use (see 6.7).

Type II - Pressurized dispenser application.

Composition G - General use.

2. APPLICABLE DOCUHENTS

2.1 The follcwing documents of the issue in effect on date of invitation
for bids or request for proposal, form a part of this specification to the
extent specified herein.

FSC 6010
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SPECIFICATIONS

Federal

~c-A-250/~ -
~-E-48g -
TT-E-516 -
n-P-143 -

TT-P-664 -

lT-T-306 -
PPP-T-60 -

STANDARDS

Federal

Aluminum Alloy 2024, plate and Sheet.
Enamel , Alkyd, Gloss (For Exterior and Interior Surfaces).
Ename I , Lustreless, Quick Drying Styrenated Alkyd Type.
Paint, Varnish, Lacquer and Related Materials; Packaging,
Packing, and Marking of.
Primer Coating, Synthetic, Rust-inhibiting, l.acquer-
Resisting.
Thinner, Synthetic Resin Enamel.
Tape; Pressure Sensitive Adhesive, Waterpr~f, for
Packaging and Sealing.

Fed. Test Method Std. No. 141 - Paint, Varnish$ Lacquer, and Related
Haterials; Methods of Inspection, Sampling and Testing.

Fed. Std. No. 595 - Colors.

PUBLICATIONS

Air Force Manual

MM 71-4 (TM 38-250; NAVSUP Pub 505; DSAM 4145.3; MCO P4030.19) -
Packaging and Materials Handllng: Packaging and Handling of
Dangerous Materials for Transportation by Military Aircraft.

(Copies of specifications, standards, drawings, and publications required
by suppliers in connection with specific procurement functions should be
obtained from the procuring activity ~r as directed by the contracting
officer.)

2.2 Other publications. The following document forms a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on the date of invitation for
proposal shall apply.

American Society for Testinq and Haterials

ASTM D 476 - Specifications for Titanium Diox’

(A.gpl ications fcr coDies should be addressed to

bids or request for

de Pigments

the American Society for

..

Testing and i%ter~als, i916 Race Street, Philadelphia, Pennsylvania I9103.)

3. REQUIREMENTS

2.1 Qualification. Enamel furnished unc!er this specification shall be
products which a-e qualified for listing on the applicable qua~ified products
List et tne time set for opening of bids (see b.3 and 6.~). L.ny change in

the formulation 3$ a qualified product will ,necessita:e its requalification.
oThe n::eria! sups! ied under contrac: sha~l ha ~den:ical, -i th.;n rlar,ufacturing

tolerances, :C :P.e c-cduct receiving qualification.

2
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3.2 Color. The color of the enamel shall be olive drab No. 34087 or
sand NO. 33531 and shall match the standard color chip in Fed. Std. No. 595
when tested as in 4.4.8.

3.3 Composition.

3.3.1 Vehicle.

3.3.1.1 Composition G. The vehicle shall be a styrenated phthalic” alkyd

resin (see 1.6) together With the necessary amounts of driers and volatile
solvents. The resin solution shall have a color value at 50 percent solids
content no darker than 10 (Gardner Color Standard of 1953). Small amounts
of antioxidants, wetting agents, and stabilizers may be present. The vehicle

shall shcw a negative test for rosin and phenolic resin. The volatile sol-
vents shall contain no benzol (benzene), chlorinated compounds except pro-
pellants for type II (see 3.3.3), or hydrolyzable chlorine derivatives.

3.3.1.2 Composition L. The vehicle shall be the same as 3.3.1.1 except
the volatile solvents shall conform to the following requirements by volume
when tested as in 4.4.3.

(a)
benzene:

o
(b)
(c)

negative
(d)
{e)

3.3.2

Aromatic compounds with eight or more carbon atoms except ethyl-
8 percent maximum.

Ethylbenzene and toluene: 20 percent maximum.
Solvents with an olefinic or cyclo-olefinic type of unsaturation:
test.
Ketones: negative.
Total of a + b: 20 percent maximum.

Piqment, The hiding pigments for olive drab No. 34087 shall be
any combination of lead chrmate, molybdate orange, phthalocyanine blue,
titanium dioxide, quinacridone red, and carbazol= dioxazine violet. For
sand No. 3353! any combination of titanium dioxide, yellow and red iron
oxide, and phthalocyanine blue. Organic blacks or antimony sulfide shall
not be used. Hiding pigments shall be chemically pure and free from extenders.
The titanium dioxide shall be rutile chalk resisting type conforming to types
lil or IV of ASTtI D 476. Extender pigments shall be siliceous matter or
siliceous matter and barytes and shall not exceed the amount specified in
Table 1. The amount of barytes shall not exceed 20 percent of the extender
content by weight. Calcium sulfate or carbonate shall not be employed alone
or as a component part of any pigment.

3.3.3 Propellant (type 11). The propellant shall be a fluorinated hydro-
Cad)On or blend of fluorinated hydrocarbons, No non-liquefiable gas such as
nitrogen, nitrous oxide or caricn dioxide is to be used.

3
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3.4 Dispenser (type 11).

3. 4.} Conta~ner. Container shall be a 6 ounce conrnercial type metal
pressure container, generally known as an aerosol container, of such con-
struction as to assure acceptance of the finished package by common carriers
operating in interstate commerce. The capacity of the container shall be
sufficient to contain the specified net contents of the enamel with outage
in accordance with generally recognized safe commercial practice.

3.4.2 Dispensinci valve. The dispensing valve shall have a spray head
which can be removed without releasing pressure from the aerosol. The valve
shall have a metering orifice accessible to cleaning with a common pin after
removal of the spray head. The removabIe spray head shall contain orifices
of such dimensions as to produce spraying properties as required in 3.6.7.2.
The lower end of the dip tube shall have a maximum clearance of one-eighth
inch from the bottom ring of the can after storage for one week in the
product. (This allows for swelling of the tube).

3.4.3 Agitator. Each dispenser shall contain one spherical agitator
either 3/3, 5/8, or 3/4 inch in diameter or the equivalent volume in smaller
spheres, or one or more rivets of irregularly shaped form made of materials
chemically non reactive to mild acids or bases. For example a glass marble
or plated steel ball or balls. a

3.4.4 Cover cap. The valve shall be protected from accidental functioning

and damage by a rigid fitting metal cover cap which shall be removable and
replaceable.

3.4.4.1 The color of the ccwer cap shall be an approximate match to the
color of the enamel.

3.4.5 Unless otherwise specified, type II aerosol containers shall meet
the requirements of Paragraph 9-7C of Air Force Manual 71-4 for air shipment
of =terials.

3.5 Quantattve requirements. The enamel shall confona to requirements in
Table I ~en tested as in 4.4.
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TABLE 1. Quantitative requirements
Requirements

Characteristics Minimum Ilaximum

Total solids
Type 1, percent by weight of enamel 52 .-

Type If, percent by weight of net contents, 6 oz. 16 --
Pigment, percent weight of enamel, Type I

Olive drab 31 35
Sand 33 37

Pigment, percent by weight of net contents, Type II 9.5 11.5
Total lead, as lead sulfate (Pb$04) (Olive drab only) 30 --

Total chromium, as lead chromate (PbCrO&) (Olive drab only) 28 .-

An~imony sulfide
Extender pigment

pigment volume, percent of total solids volume
Vehicle solids, percent by weight of enamel, Type 1
Vehicle solids, percent by weight of net contents, Type II
Phthalic anhydride, percent by weight of vehic!e solids
Rosin and rosin derivatives
Phenollc resin

o

Uater, percent by weight of enamel
Coarse particles and skins, percent by weight of pigment
Hiding power (contrast ratio)

Viscosity (Type 1)
Package, Krebs $tormer shearing rate - 200 rpm

Grams
Equivalent Krebs Units {K.U.)

Reduced, No. ~ Ford Cup, seconds
Fineness of grind
Specular gloss
Infrared reflectance, percent

Olive drab
Sand

Orying time:
Set to touch, minutes
Dry hard, minutes
Free from after tack, minutes
Dry through, minutes
Full hardness, hours

Total net contents (Type II) avd ounces
Pressure (Type 11) psig Q75.”F.

Negative
-- 55 ---
-- 39
17 --

5*5 --
18 26

Negative
Negative

-- 1.0
--

0.99

125
67
15

5
2

60
70

3
--

--
-.

5.5
35

1.0
--

175
77
25
--

8

. .
--

6
10
15
;:

6.s
45
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3.6 Qualitative performance.

3.6.1 Condition in container.

3.6.1.1 Type 1. The enamel, tested in 4,4.15.1, shall be free from grit,,
seeds, skinning, or livering in a freshly opened full container and shall
show no ~ore pigment seKtling or caking than can be easily and completely
reincorporated to a smooth homogeneous state.

3.6.1.2 Tvpe Il. When tested as in 4.4.15.2, the enamel shall be easily
redisoersed and shall tneet the requirements of 3.6.7.2.

3.6.2 5toraqe stabil ity.

“3.6.2. } ~art;a]]y full container (ty pe l). The enamel shall S!’IOWno
skinn}ng when tested as in 4.4.16. I and, after aging as specified in 4.4.16.1

shall s~ow no livering, curdling, tough gu~ sediment, or hard caking. The
enamel shall mix readily to a smooth homogeneous state, and any skin formed
shal 1 be continuous and easily removed.

3.6.z.2 Full container.

3.6.2.2.1 ?’fDe 1. The enamel shall show no skinning, Iivering, curdling,
hard caking, or tough gurrtny sediment when tested as in 4.4.16.2.1, It shall o

remix readily to a smooth homogeneous state, shall have a maximum viscosity
cf 89 Krebs Units and shall meet all other requirements of this specification.

3,4.z2-2 Type Ii, When tested as in 4.4.16.2.2 the aerosol shall meet
all requirements of this specification.

3.6.3 Accelerated storsge statiil!ty (tvDe 11}. When tested as in 4.4.17
the enamel shall conform to the requirements of 3.6.1.2.

2J.IL Diiat ion stability (type l). When tested as in 4.4.18 the enamel
shall :emain stable and uniform showing no precipitation, curdling, or sepa-
ration. SligP,t pig~ent settling shall be permitted.

: 6.5 5usDens ion pr~oert;es {tvDe 1) . The e.nanel shal i completely re-
di~~e-se ~S a smoc;h homogeneous state wheq tested as in 4.4.19.

:.6.6 Erusnina orc?erties (typ e l). The enamel, tested as in 4.4.20,
shall brush satisfactorily in al i respects and shall dry to a smooth, uniform
film f-ee from seeds, runs, sags, or streaks.

3.6.7 Szrayinc srcDerties.

6
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3.6.7.1
factori!y
blushing.
tion, and

3.6.7.2

IY.&L” The enamel, tested as in 4.4.21.1, shall spray satis-

in al 1 respects and shall show no running, sagging, streaking, or

The dried film shall show no dusting, mottling, or color separa-
shall present a smooth iustreless finish free from seeds.

Type 11. When tested as in 4.4.21.2, the dispenser shall deliver
a sorav of nomal particle size. OversPray shall not be excessive. The— —.,
spray pattern shall be such as to deposit a uniform coating on a smooth
vertical surface. The film shall dry free of grit, seeds, streaks, orange
peel, sags, or any other surface irregularity. The color shall acceptably
match the standard color chip.

3.6.8 Valve operation (type l!)” When tested as in 4.4.22 the valve

shall operate without excessive finger pressure. It shall close immediately

upon release of finger pressure. The spray shall be continuous without

sputtering or interruption. The valve shall not clog nor collect heavy
deposits around the orifice.

3.6.9 Flexibility. A film of enamel tested as in 4.4.23 shall withstand
bending without cracking or flaking.

o 3.6.10 Knife test.
tightly and not flake,
beveled edges.

3.6.11 Adhesion. A
removal of the coating

A film of enamel tested as in 4.4.24 shall adhere
crack, or powder from the metal. The cut shall show

film of enamel tested as in 4.4.25 shall shcw no
by the adhesive tape beyond one-sixteenth inch on

either side of the score line.

3.6.12 Water resistance. A film of enamel tested as in 4.4,26 shall shcw
no wrinkling or blistering immediately after removal of the panel from the
water. The enamel shall be no more than slightly affected when examined 2

hours after removal. After 24 hours air drying the portion of the pane]
which was immersed shall be almost indistinguishable with regard to hardness,
color and gloss from a panel prepared at the time but not inwnersed.

3.6.13 Recoatin~ A film of enamel tested as in 4.4.27 shall not blister,
wrinkle, or show other evidence of lifting when recoated with white enamel.
The film shalI contain no bleeding pigments which will discolor the white
enamei .

3.6.i4 Accele:a:ec! +eatherina. A, film of enamel tested as in 4.4.28
;~a?l sh~ no more tnan slight chal<in~ (No. 8, method 641J of Fed- Test

,Yetkod $td, NO. 141) end a color change equivalent to a !icjhtces s-difference
est;mate not exceeding 4 units.

I

I
,
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3.6.15 Heat reflectance. When tested as in ~.~.zg, the SurfaCe
enamel shall not reach e temperature of more than l~(IOF. for 0{ ive
14G=F. for sand.

3.6.16 ‘Weather resistance.
4.4.3C shall show no cnecicing

of the
drab and

~ccurrea, cr<e orig!ne; cc!c~r shall be substam: ia? iy rest6red znd the washed
area snal i shcm no mo:e tnan slight ‘ading or darkening.

4. QJAL:W 4$suRA:+~: ‘!70vISIONS

4.1 responsibility for in5DeCt iOn. Unless otherwise specified in the
cancract cr purch,ase order, the suppl ier is responsible for the performance
af al 1 inspection requirements as specified bereia. Except as otherwise
s~ecified in the contract or order, the suppiier may use his own or any

~ the inspec~iOn requirementsother facil i ties suitable for the performance o
specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set for~h in the
specification where such inspections are seemed r.ecessarv tO assure that
supplies and services cor=orm to the prescribe-d requirements.

●

$.2 -
:@I~!9~~n9. ~~S~e=t~on. and tes~;ns. Unies; 31herwise specified, sm-

21 rlgi, insoect~on, L2ric zesting shall be in accorcar,ce ,with Method 10ji of

routine anC referee :est conditions shai’ be
Fed. Test tktncd Sts. !KI. 1~1 except as
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TABLE il. Index
Test Hethods

Applicable Paragraph of Paragraph of
method in this specifica- this specifica-
Fed. Std. tion giving fur- tion giving

Tests No. 141 ther reference requirements

Color
Isolation of vehicle

(super centrifuge)
Phthalic anhydride
Rosin in isolated vehicle
Phenolic resin
Benzol
Solvent separation
Chlorinated compounds
Aromatic hydrocarbons
Olefinic and cyclo-

olefinic compounds
Ketones
Total solids

Type I

9

Type II
Pigment solids
Pigment anaIysis

Extraction-of pigment
Total lead
PbCr04 - Lead chromate
Antimony
Other permissible pigments

Extender pigment, total
Extender pigment analysis
Pigment volume
‘Iehicle sollds
Water

Coarse particles and skins
tiiding power (contrast ratio)
Infrared reflectance
Viscosity (Type 1)

Package
Reduced

Fineness of grind
Specular gloss, 600

4250

4032

7021
5031
5141

5091 or 7360
7355
5132
7356

7356
-.

4041
--
4022
4021
4021
7271
7131
--
.-
527 I
7281
4312
4041
4082
4092
4122
6242
--
4281
4282
4411
6101

4.4.8

--
-.
-.
--
--

4.4.3.1
.-
4.4.3.2

4.4.3.2
4.4.3.3

--

4.4.4
-.
4.4.5
4.4.5
4.4.5.1
:.:.;.;

4:4:5:4
4.4,6.1
4.4.6.2
.-
-.
.-
.-
4.4.7
4.4.9
4.4.10
4.4,10.1
4.4.10.2
-.
4.4.li

3.2

--
Table I
Table I
Table I
3.3.1
3.3.1
3.3.1
3.3.1.2

3.3.1.2
3.3.1.2

Table I
Table I
Table I
Table I
Table I
Table I
Table I
Table I
Table I
Table I
3.3.2
Table I
Table I
Table I
Table I
Table I
Table I
--

Table I
Table I
Table I
Table I
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TABLE Il. Index (continued)
Test Methods

Applicable Paragraph of Paragraph of
method in this specifica- this specifica-
Fed. Std. tion giving fur- tion giving

Tests No. 141 ther reference requi rements

Drying time:
Set to touch
Dry hard
Free from after tack
Dry throuSh
Full hardness

Total net contents, Type I I
Pressure, Type II
Condition in container

Type I
Type II

Storage stability
Partially full container

Type I
Full container

Type I
Type II

Accelerated stability
Dilution stability
Suspension properties
Brushing properties
Spraying properties

Type 1
Type II

Valve operation
Flexibility
Knife test
Adhesion
Hate? resistance
Recoating
Accelerated weathering
Seat reflectance
Weather resistance

4061
406 I
4061
4061
4061
--
-.
--

3011
.-
--

3021

3022
;022

--
--

4321, 2141

4331, 2131
--
--

6221
6304
--

6011
--

6152, 6ii2
--

6160

4.4.12
--
--
--

4.4. 12.1
4.4.12.2
4.4.13
4.4.14

4.4.15.1
4.4. 15.2
4.4.16

4.4.16.1

4.4.16.2.1
4.4.16.2.2
4.4.17
4.4.18
4.4.19
4.4.20

4.4.21.1
4.4.21.2
4.4.22
4.4.23
4.4.24
4.4.25
4.4.26
4.4.27
4.4.28
4.4.29
4.4,30

Table I
Table I
Table I
Table I
Table I
Table I
Table I
Table I

3.6.1.1
3.6.1.2
3.6.2

3.6.2.1

3.6.2.2.1
3.6.2.2.2
3.6.3
3.6.4
3.6.5
3.6.6

3.6,7.1
3.6.7.2
3.6.8
3.6.9
3.6.10
3.6.11
3.6.12
3.6.13
3,6.14
3.6.15
3.6.16

~.4.3 Solvent analysis for composition 1-.

4.4.3.1 Separation of volatile ~rtion. Separate vclatile porticn in
accordance with nechod 7355 cf Fed. Test Hethcd Std. NO. 141. Reserve

collected distii}ate for zhe tests for chlorinated so;vents, totaI aromatic
Ccnter,t , toluene, ethyl benzene, olefinic or cvc~o-o~efinic compounds, and
ketones.

10
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4.3.2 Aromatic content. Determine total aromatic content of volatile
ion in accordance with procedure A, method 7356 of Fed. Test Hethod Std.
141. If the total aromatic content is between 8 and 20 percent deter-

percent of toluene and ethylbenzene in accordance with procedure B,
od 7356 of Fed. Test Method Std. No. !41,

4.3.3 Test for ketones.

4.3.3.1 Reagent. Two grams of 2,4-d initrophenylhydrazi ne + 4 mls. of

:entrated sulfuric acid + 30 mls. methanol (add sIowly) + 10 mls. water.

.4.3.3.2 Procedure. Pipette 1 ml. of reagent into a 20 x 170 mm. test
3. Add 10 drops of distillate and shake for 30 seconds. A yellw precip-
re or cloud in the reagent layer indicates the presence of ketones. Run
lank using one milliliter of reagent and 10 drops of mineral spirits.

.4.4 Analysis of type Il.

.4.4.1 Total solids. Remove the cap, spray nozzle and paper label from
aerosol pressure can and clean the sides of the can. Weigh on a balance

sufficient capacity having a minimum sensitivity of 0.05 gram. Shake
roughly for a minimum of 15 minutes. As soon as possible after agitation,

ove 1 to 5 grams with the appropriate sampl ing device as illustrated in

@

2 and 3. The sampler in figure 2 is for use on cans having a
ed outlet; those with protruding outlets require the device shown in

lure 3. Support the sample can at a 45 degree angle, attach the sampler
:h the perforated vent holes held in a topside position, then press down
:h the valve or rod quickly and firmly for approximately one second. Dis-
~age the sampling device and rinse the contents into a weighed beaker with
lzene. If a smaIl amount of the paint spills onto the sample can, rinse
St portion also into the beaker. Evaporate the sample in a water bath
~er a gentIe stream of air to low volume then transfer to an oven at 10S”C.
r one hour. Cool the beaker in a desiccator and weigh. Re-weigh the
rosol can and calculate the percent total solids. Repeat for a duplicate
termination and check for compliance with Table 1.

% Nonvolatile = Gain in weiqht of the beaker X 100
Loss in weight from the sample can

4.4.4.2 Percent pigment. Repeat the procedure followed
4.4.1, substituting weighed centrifuge tubes for beakers
to 10 gram samples, Extract three times in a centrifuge

>lven~. Dry and weigh the centrifuge tubes and calculate
:rot Check for ccanpliance with Table 1.

in paragraph
and withdrawing
using benzene as
the percent pig-

11
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4.4.5 Analysis of pig~nt. Extract the pigment as in method 4021 of Fed,
Test tlethod Std. NO. 14) using extraction mixture C.

4.4.j.l Total lead, Determine total lead as lead suIfate (PbSOA) on the
extracted pigment In accordance with method 7271 of Fed. Test Method Std.
No. 141,

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

4.4.5.3 Antimony sulfide. Add 25 m]. of 50 percent ammonium hydroxide
tO about 2 gr of pigment in a 50 ml. erlenmeyer flask. with agitation,
saturate the mixture with hydrogen sulfide for about one minute. Filter
through coarse paper into,a 100 ml. beaker. Do not wash residue. slowly
and with stirring, add 6 N HCL to the filtrate until it is acidic. Forma-
tion of a yellow-brown precipitate indicates that antimony was in the
original pigment mixture. A milky white precipitate of sulfur will form In
the absence of Sb2S3.

4.4.5.4 Other permissible piq~nts. Flake appropriate qualitative and
quantitative tests on the extracted pigment to determine if permissible pig-
ments were used in formulating the specified color of enamel . 0

4.4.6 Extender ~igment.
d

4.4.6.1
,.

Total extender ~igment content. Determine matter insoluble in
acid in the extracted pigment by method S271 of Fed. Test Method Std. No.
1~].

4.L.6.2 Extender pigment analysis. Determine barium sulfate, siliceous
material , and calcium (sulfate or carbonate) by the appl icable portions of
methcd 7281 of Fed. Test Method Std. No. 141.

4.4.7 Hld;ng cower (contrast ratio). DetemIne the contrast ratio in
accordance w~:h method 4122 of Fed. Test Method Std. No. 141. Use a film
appl icalor ~b,at wiil deposit a 3 inch wide film with a dry film thickness

cf 2.0015 i~c: naxi-wn. Air dry for 72 l-ours. Determine the reflectance
and verify the fiim, thickness in the area in which the reflectance was
zeasured. Caiculate the contrast ratio and check for compliance with Table !.

L.A.8 color. In accordance with method 4250 of Fed. Test tlethod Std. No.
141. comp~he color ~ith the pigmented coating on the white carrara glass
psnel crepared fcr the ‘iding pcwer test ($.4. 7) and observe fcr compliance
~;t~ 3.2.

4 ~ Infrared reflectance. Using a kratten 87 filter, determine infrared
refl~c~ance as in nethod 6242 of Fed. Test Method Std. No. 141, on the white
carrara glass pane! prepared for the hiding pcwer test !4.4.7). Q~ser,e fcr

12
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4.4.10 ViscOsity (tyoe l).

4.4. 10.1 Package. Proceed as in method 4281 of Fed. Test Method Std.
). 141 except that the method of mixing shall be to agitate the can for 3
“nutes on a paint shaker~l. Check for compliance with Table 1.

4.4.10.2 Reduced viscosity. Reduce 3 parts by volume of enamel with two
>rts by volume of thinner conforming to TT-T-306 except that the thinner
ied with composition L shall conform to Table Ill and determine viscosity
; in method 4282 of Fed. Test Method Std. No. 141. Check for compliance
ith Table 1.

TABLE !11. Thinner for composition L

lqredient Percent by welqht

YP Naphtha (8% max. aromatic) 65
-butyl alcohol 20
2Iuene 15

4.4.11 600 specular gloss. Draw down the enamei using a 0.002 inch (0.00fI
nch gap clearance) film applicator. Heasure the gloss as specified in method
101 of Fed. Test Method Std. No.

a

141 and check for compliance to Table 1;

. 12 Drying time. Oetermine drying time in accordance with’ method.4061
f Fed. Test Method Std. No. 141 under referee conditions.

4.4. 12.1 Dry throuqh. Oetermine dry through in accordance with method
061 except that the enamel shall be drawn down with a 0.002 inch (0.004
nch gap clearance) film applicator on a 4 by 12 inch steel panel that h-
been phosphoric acid etched as in method 2011 procedure B of Fed. Test Method
td. No. 141.

4.4. 12.2 Full hardness. Determine full hardness on a panel prepared as
n 4.4.12.1. The film shall be considered to have reached full hardness
hen it is very difficult to remove with a knife blade.

4,h,13 Total net contents (type II). Chill the aerosol can with the
emaining sample from paragraph 4.4.4 in the freezing compartment of a re-
frigerator for an hour or longer and puncture the bottom of the can with a
:an opener. Drain out the sample and rinse with benzene until ciean. Dry
Iitn a current of air or in an oven and *weigh the empty can. Subtract this
{eight from the first weight recorded in the total solids determination
paragraph 4.4.4) and calculate the total net contents in ounces. Check
‘or compliance with Table 1.

-’An apparatus of this type, powered by i/4 ho motor, operates at a r~te Of
1350 shakes per minute, and is marufacturea by Red Devil TOOJS, ~rvlrg:ont NJ.

13
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4.4.14 Pressure (type 11). Determine the pressure of the system at the
outer orifice for COMDI iance with Table I usin9 a standard tv~e oressure
gage fitted with a su’itable adaptor. Conditio~ the aerosol container for

three hours in a water bath at 75 ~ 2°F. before testing.

4.4.15 Condition in container.

4.4.15.1 Type !. Determine package condition for acceptance testing in
accordance with method 3011 of Fed. Test Method Std. No. 141. For qualifi-

cation testing determine pigment settIing or caking as follows: Proceed as

:n method 3011 of Fed. Test Method Std. No. 141* but do not stir. Reseal
and then agitate the can for 3 minutes on a paint shaker. On re-examination
of the contents, the disclosure of any gel bodies or undispersed pigment in-
dicates unsatisfactory settling properties. Observe for compliance with
3.6.1.1.

4.4. 15.2 Type II. Shake the aerosol container until the agitator moves

freely inside of can and mix contents thoroughly. Spray the enamel as in
4.4.21.2 and check for compliance with 3.6.1.2.

4.4.16 Storage stability.

4.4.16.1 Partially full container (type l). Determine 48 hour skinning
in accordance with method 3021 of Fed. Test flethod Std. No. 141 and observe
for compliance with 3.6.2.1. Reseal and age for 7 days at 60”c. and observe
for compliance with 3.6.2.1.

4.4.16.2 Fu]I container.

4.4.16.2.1 Type 1. In accordance with method 3022 of Fed. Test Method

Std. No. 141, allow a full standard quart can of the packaged enamel to

stand undisturbed for 6 months and ‘then examine the contents. Determine

viscosity and examine for compliance with 3.6.2.2.1.

4.4. 16.2.2 Type 11. In accordance with method 3022 of Fed. Test Method

Std. NO. 11+1, allow an aerosol container of the enamel to stand undisturbed

for 5 months, Then examine for compliance with 3.6.2.2.2.

4.4.17 Accelerated storaqe stability (:yoe 11). Place an aerosol con-

tainer of enamel in a water bath maintained at 120’ ~ 5eF. for 14 days. At

the end of this period, remove, cool to room temperature and examine for

compliance with 3.6.3.

14
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4.4.18 Oilution stabili?v (typ~ I). By slcwiy adding thinner to the
enamel with constant stirrincI. reduce one volume of msckaged enamel with-.
one volume of thinner confoming to TT-T-306 except that thinner used with
c~position L shall conform to ~db!e Ill. Ailow to stand 24 hours, thoroughly
remix, and using a 0.0005 inch (0.0010 inch gap clearance) film appl icator,
draw down a film of the mixture on clear plate glass. Before and after the
film is dry, examine by transmitted light for compliance with.3.6.4.

4.4.19 S~saens ion oropert;es (type l). Reduce five parts by volume of
enamel with t’wo Darts by volume of thinner conforming to ~-T-306 except that
thinner usec with composition L shall conform to Tabie Ill. Place 6 ounces

of the reduced enamel in an 8 ounce glass jar. Allow the stoppered jar to
remain undisturbed for 24 hours and then place the unopened jar on a paint
shaker as in 4.4. 10.1 and agitate the contents for 20 seconds. Re-examine
the material for arw evidence of nonhomoqeneitv or UndisPersed pi9rnent.
Observe for compliance with 3.6.5. -

4.4.20 Erushing orooerties (tyoe l).
steel panel using a 1-1/2 inch brush and
accordance with method 4321 of Fed. Test

9
with 3.6.6.

4.4.21 Sprayinq properties.

Apply the enamel to a 4 by 12 inch
observe for brushing properties in
t+ethod Std. No. 141 for compliance

4.4.21.1 ~pe 1. Reduce five parts by volume of enamel with two parts by
volume of thinner conforming to TT-T-306 except that thinner used with composition
L shall con~om to Table Ill. Spray on a steel panel to give a dry film
thickness of 0.0009 to 0.0011 inch and observe for spraying properties in
accordance with method 4331 of Fed. Test Method Std. No. 141 and observe for
compliance with 3.6.7.1. For referee test, use automatic appl ication per.
method 2131 of Fed. Test Method Std. No. 141.

4.4.21.2 Me Il. Spray the enamel on a steel panel set at an angle of
approximately 1 the vertical by holding the dispenser in an upright
parallel Nsi:;on to the panel at a distance of 10 to 12 inches, With the
valve ful Iy open move the dispenser horizontal ly from one side of the panel
to the other. Spray in overlapping horizontal strokes from the top to the
bottom of the panel. Apply Z,+o thin coats (each coat be~een 0.5004 and

0.0006 inch dry fiim thickness) one after the other. The second coat shall
be applied by spraying vertically in overlapping strokes. After application
of the seccnd csat, place the panel in a vertical positi:n, allaw to dry SO
minutes, and examine ZOT ccmmliance w~th 3,6.7.2.

4.4.z2 Valve ooeration (cyce 11). Spray frcm the disPenser with the
valve fully open for 15 seccnds time, once per day, on any seven days over
a period of 10 days ana observe ‘or cmolia~ce with 3.6.9.
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4.L.2j Fiexibili:v. Detern ine flexibi~i-ty in accordance with method 6221
Of Fea. Test Hethod Std, No. 141. Apply a 2-inch wide film of enamel wi:h a
film applicator cha: will give a dry film thickness of 0.0009 ta O.OO11 inch
cn a smcath finish steel sanel prepared in accordance with method 2C11 of
Fed. lest tlethod Std. No. 1~1 using the aliphatic naphtha-ethylene giycol
rnonoethyl ether mixture. The panel shall be prepared fr~m new cold rolled
carbon steel rust-free 0.010 ; 0.001 inch thick with a Rockwell 15-T maximum
hardness of 82 anc finished with a surface rouahness of 8 to 12 rnicro;nches.
~i~-dry the enamel in a norizontai position for 1/2 hour and then bake for
24 h0ur5 at ~05” + 2°C0 (221’ ~4°F.). Condition the panel for 1/2 hour
under referee con~itions. Bend over a 1/4 inch mandrel. Examine the coating
for cracks over the area of cne bend for compliance with 3.6.9.

4.4.24 Knife test. Perform the knife test in accordance with method 63o4
of Fed. Test Method Std. No. 141 using a flat portion of the baked panel
from the flexibility test. Observe for compliance with 3.6.10.

4.4.25 Adhesion, tape test.

4.4.25.1 Panel preparation. Using a 0.0020 inch (0.0040 inch gap clear-
ance) film applicator, draw d~n a 2 inch wide film of the enamel on a steel
~anel., solvent cleaned anc phosphoric acid etched in accordance wi th IYro-
cedur~ B, method 2011 of Fed. Test Method Std. No. 141.

$.4.25.2 Procedure. Air dry the specimen for 1 hour under referee con- 0

di:ions ana then score a line through to the metal across the width o: the
film using a sharp pointed knife. The film shall then be taped perpendicular
to and across the score line with waterproof, pressure-sensitive adhesive

tape (3/4 inch wide) conforming to pPp-T-60, type IV. The tape shall be
pressed in firm contact k’ith the film and shall extend for approximately
I incn on each side Of the score line. All air bubbles shall be rolled out
by firm pressure of the th~rnb. AIIOW approximately 10 seconds for the test
aree to return to “room temperature. Grasp s free end of the tape, at a
rapid speed. striD it fr~ :he specimen by pull ing the tape back upon itself

at an angle of 160e. ;tiserve the specimen for car,pl iance w;th j.6.l 1.

4.4.26 mater resistance. prepare Iwo panels in accordance with 4.4.25

and ai- cry for 72 hours. Coat all exwsed, uncoated metal surfaces with

i.:zx ‘-t! immerse one of :+: panels for 1S $o~rs inor c:ner sbitabie ccating O.l
ci:s:i lie: water at 23 + !’C. (73.k * 2°F.] ir accordance With methud 6011
~f Fed. Test ‘ethod St~. NQ. 141. ~t the end of the test period remove the
panel ~r.x? che water anti ;nspect ‘or Comp! iance WI th the requirel%nts Of

j.6.12.
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4.4.27 Recoatinq.
air dry for 24 and 96
immerse each panel to
to ~-E-516 which has

HIL-E-46096c(MR)

Prepare t~o test panels in accordance with 4.4.25 and
hours respectively. At the end of its drying period,
a depth of 2-1/2 inches in a white enamel conforming
been reduced with one part bv volume of thinner conform-

ing to 11-T-3C6 to four parts by volume of package material. At the end of
5 seconds remove the panel, dry in a vertical position, and examine for cun-
pliance with 3.6.13.

4.4.28 Accelerated weathering,. Draw down a 2 inch wide film of the enamel
with a suitable film applicator that will give a dry film thickness of 0.0009
to 0.0011 inch on a flat tin plate panel prepared in accordance with method
2012 of Fed. Test Method Std. No. 141 using the aliphatic naphtha-ethylene
g}ycol monoethylether mixture. Air dv for 72 hours. M==ure the dir=-
tional reflectance and expose the panel for 168 hours to accelerated weather-
ing in accordance 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 oiece of velvet or cheesecloth wrapped around the finger. Using moderate
pressure, draw the cloth across the width of the panel in two different
directions. ~easure the directional reflectance (method 6121) on an unrubbed
area of the exposed panel and determine the amount of color change, expressed
as lightness index difference (AL) , using method 6122 of Fed. Test Method Std.

9

No. 141. Check accelerated weathering test results for compliance with 3.6.14.

4.4.29 Heat reflectance.

4.4.29.1 Test apparatus. The test appa;atus shall consist of an infrared
heater equipped with two 250 watt infrared industrial reflector type lamps
(General Electric No. 25, 40/4 or equal) mounted on a support stand in such
a manner as to allow the heater to be raised or lowered’. The base of the
stand shall be covered with a block of styrofoam with minimum dimensions of
!8 x 10 x 1 inch.

4.4.29.2 Panel preparation. Solvent clean three 213 gage 3 by 6 inch
aIwninum panels conforming to QQ-A-250/4. On two panels spray a film of
b?,ack enarn.e! conforming to TT-E-489 to s dry film thickness between ().G014
anti ().00i6 icc~. On the other panei spray a f~~m Of enamei under test to
che same dry Fi l!n thickness and air dry both pa~els 72 hours.

I

I
I

1

I
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4.4.29.3 Test procedure. Conduct the test under referee conditions.
Attach a size 30 AMG or eaual tbermocou~le bv means of tape or adhesive to
the cenrer of -the unclersi~e of the test panels and connect to a pyroneter or
recording potentiometer. Place the two black panels on the sYtrOfOaM painted
side up and center under the lamps two inches apart (figure ~), Adjust the
lamps to a height of 24 inches from the panels, turn on the heater and by
adjusting the height of the lamps, bring the panels to an equilibrium temper-
ature of ~90 ~ 2°F. Within 30 minutes. When the equilibrium temperature has
been reached, remove one plack panel and replace w!th the enamel under test.
After Is minu~es, record the temperature of both panels. If the temperature
of the black panel is 190 & 2“F., check the temperature of the test enamel
for compliance with 3.6.15. If not, readjust the lamps and repeat the test.

4.k.30 Weather resistance. Spray two 4 by 12 inch steel panels solvent
cleaned and phosphoric acid etched in accordance with procedure B method
2011 of Fed, Test Hethod Std. No. 141 with a coat of primer conforming to
Tf-D-664 to a dry film thickness between 0.0008 and 0.0010 inch. Air dry ~
hours and then spray with a coat of enamel having a uniform dry film thick-
ness between 0.00}0 and 0.0012 inch. Air dry 72 hours and place on outdoor
exposure for 18 months at an angle of 45° south in the Glimate of Washing-
ton, D.C. At the conclusion of the exposure period inspect the panels for
compliance with 3.6.!6. Determine chalking as in 4.4.28. Wash the panels
with a warm soaD solution using a soft sponge or cloth; rinse, dry, and
examine for color change.

c4. PREPA%AT19N FOR DELIVERY

5.1 Packaging, packing, and markin~ The enamel shall be packaged, packed,
and marked in accordance with TT-P-143. The level of packaging shall be A
or C, and the level of Dacking shaIl be A, B, or C, as specified (see 6.2).
The enamel shall be f~rmished in 6 ounce pressurized dispensers, 1 quart or
I gallon multiple friction top containers, in 5 gal!on lug cover steel pails
or in 55 gallon steel drums, as specified (see 6.2).

~.; Special markin~. {n addition CO markings required by TT-P-143, type I
containers shall be marked as follows: Warn ing - The neat reflecting property
Of :his pain: i: qu;ckly destroyed by contamination with smal! arcounts of

b!aci cr ~:ner pigrents. To pres.er’~e this prcocrt:~ ~se only absolutely clean
Clixil:g paa’d;es, ccn:a~ners, and other equipment in th:nring end a~Dlicacion.
Type i I Containers shall be marked wi th directions and ~recaution: fcr dse

and stcrage.

t$q~-<
i. ;l.!L-
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6,2 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Type and composition required.
{c) Color required.
(d) Size of container required (see section 5).
(e) Levei of packaging and packing required (see section 5).

6.3 The enamel covered by this specification should be purchased by
volume, the unit being one U.S. liquid gallon of 231 cubic inches at 20eC.
(68 GF. ).

6.4 Qualification. With respect to products requiring qualification,

awards will be made only for products, which are at the time set for opening
af bids, qualified for inclusion in the applicable Qualified Products List
whether or not such products have actual ly been so listed by that date. The

attention o f suppl iers is called to this requirement 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 awarded contracts or orders for the products covered by this
specification. The activity responsible for the Qualified Products List is

the u.S. At-my Mobility Equipment Research & Development, Coating and Chemical
Laboratory, Aberdeen Proving Ground, Maryland Z1005, and information pertain-
ing to qualification of products may be obtained from that activity.
. .

6.5 The following hiding pigment combinations have produced an olive d~ab
color conforming to this specification. However, the Government assumes no
responsibil ity for the acceptance of a product claimed to be manufactured
under the identical pigmentation.

Olive Drab Pigmentation - 1

Lead chromate 84.o Ibs.
Phthalocyanine blue 6,6 lbs.
Quinacridone red (yellow shade) 9.7 lbs.
,%lybdate orange 37.5 lbs.
Titanium dioxide, r~ti~e 11.0 Ibs.

Olive Drab Pigmentation - II

Lead chrmnate
Carbazo]e dioxaz
?hthalocyanine b
‘itanium diox!de

136.9 Ibs.
ne violet 4.o lbs.
ue 2.5 lbs.

ruti!e 5.4 Ibs,

19
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,
,,

6.6 The styrena[ed alkyd resin used in this formulation is a copolymer
of styrene and phthalic alkyd resins modified with drying vegetable oils.

6.7 Type I composition L enamels should be specified for use in areas
with regulations controlling the emission of solvents into the atmosphere.

Custodian:
Army - HR

Revl- activities:
Army-M~,mR

Preparing activity:

Army - FIR

(Project No. 8010-A0714)

o
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