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PAINT, HEAT-RESISTING (FOR STEEL SURFACES)

This specification is approved for use by all Departments and
Agencies of the Department of Defense.

N~~~

1 SCOPE

1.1 Scope. This specification covers a heat-resisting paint
intended for use on steel surfaces exposed to high tempematuires
and exterior weathering. The paint is lead and chromate free and

contains no more than 3.5 pounds per gallon (420 grams per liter)
of volatile organic compounds (VOC) as applied.

2. APPLICABLE DOCUMENTS
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extent spec1f1ed herein. Unless otherwise spec1fled, the issues
of these documents are those listed in the issue of the
Department of Defense Index of Specifications and Standards
(DoDISS) and supplement thereto, cited in the solicitation (see
6.2).

SPECIFICATIONS
FEDERAL

TT-T-291 - Thinner, Paint, Mineral Spirits, Regular
and Odorless.

PPP-P-1892 - Paint, Varnish, Lacquer, and Related
Materials; Packaging, Packing and Marking
-~
VL.

Beneficial comments (recommendations, additions, deletions) and
any pertinent data which may be of use in improving this document

should be addressed to US ARMY AVIATION & TROOP CMD, ATTN AMSAT
I W, ST LOUIS MO 63120-1798, by using the Staﬁdardlzatlon Document
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AMSC N/A FSC 8010
DISTRIBUTION STATEMENT A. Approved for public release,
distribution is unlimited
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STANDARDS
FEDERAL
FED-STD-141 - Paint, Varnish, Lacquer, and Related
Materials; Methods of Inspection,
Sampling, and Testing.
FED-STD-313 - Material Safety Data, Transportation Data
and Disposal Data for Hazardous Materials
Furnished to Government AC tivities.
FED-STD-5895 - Colors Used in Government Procurement .

~
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speci

otherwise indicated, copies of federal and military

ifications, standards, and handbooks are available from:
STDZN DCMNT ORDER DESK, BLDG 4D, 700 ROBBINS AVE, PHILADELPHIA PA

19111-5094.

2.2

Non-Government publications
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of thls specification to the extent specified herein.

cnecified, the issues of the documents which are
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Salt Spray (Fog) Testing.
Coarse Particles in Pigments, pastes and Paints.

Specular Gloss.
Con51stency of Paints using the Stormer

Viscosimeter.
Evaluating Degree of Rusting on Painted Steel

inen i sion of Pigment-Vehicle Systems.
ater in Veolatile Solvents (Fischer Titration
Method) .

Density of Paint, varnish, Lacguer, and Related
Products.

Visual Evaluation of Color Differences ©
Materials.

Volatlle Content of Coatings.
- ints hv Reflectometry.

s of Lead é;aé;um, and Cobalt in
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of Paints and Related Coatings
Operatlng nght Exposure Appara
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Materials.
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es should be addressed to: AMERCN SCTY
RACE STRET, PHILADELPHIA PA 19103.)

2



n D
- r

NNMT
MIL 0sDh

-141°0

(Non-Government standards and other publications are normally
available from the organizations that prepare Or distribute the
document . These documents also may be available in or through
lirraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between
the text of this document and the references cited herein, the
text of this document takes precedence Nething in this
document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Formulation. The method of formulation and choice of

compoundlng materlals is optional with the supplier prov1ded that
,-\C tha Athar Ynnn'\ rements of

the finished paint conforms to all of the other requirements
this specification {(see 6.5) )
a3

3.2 OQuantitative reguirements. The paint shall conform to the

guantitative reguirements specified in table T.



MIL-P-14105D

TABLE I. Quantitative reguirements.
Requirements
Characteristics
Minimum | Maximum
Weight per gallon, pounds 11.0 -
Total solids, percent by weight of paint 70.0 -
| o s A .

Nonvolatile vehicle, percent by weight of 45.0 -
vehicle
Coarse particles and skins (retained on - 1.0

No ercent by weight of paint

av .

325 sieve),

Water, percent by weight of paint

a
o
o

VOC of paint, pounds per gallon

Viscosity, Krebs-Stormer, shearing rate
200 rpm:

Grams 125 225

Equivalent Krebs units 65 85
60 degree specular gloss - 15
Fineness of grind 4 -
Dry opacity (0.0015 inch wet film 0.95 -
thickness), contrast ratio

- 3.5

Lead content, percent

()
(@]
N

3.3 Qualitative requirements.

3.3.1 Color. The paint shall be of the color specified (see
€.2) and shall match the appropriate color chip of FED-STD-595.

3.3.2 Condition in container. The paint in a freshly opened

full container shall show no curdling,

livering,

caking,

lumps,

or skins and shall show no more settling than may be redispersed

with a paddle to a homogeneous state.
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3.3.3 Storage stability. A three-quarter full, closed,
8-ounce glass jar of the palnt after 48 nours storage at room
P R

1 e~~~ ~ - ,,____ AL o 7
temperature (70 to 90 °F) shall show no skinning. After 30 days
b mam D e PR T S T T TR W R U ~rvir ) ey hayA
stdiliailing, Lile pallit 5Slidli SI1IOW 10 l1lverlinng, Culudldllly, lialu
settling, or caking. The paint shall mix readily to a
homogeneous state, and any skin formed shall be continuous and
removable

3.3.4 Dilution stability. The paint shall show no evidence of
precipitation and shall remain stable and uniform after reduction
with an equal part by volume of thinner recommended by the
manufacturer.

3.3.5 Suspension properties. When tested as specit 1
4.4.3, the paint shall show no more than slight settling, no
caking, and shall redisperse to a homogeneous state

3.3.6 Brushing and spraying properties. The paint shagl ybe
satisfactory for brushing, as received, andrshall be §§tisfactory
for spraying when reduced in accordance with the supplier’s

recommendations, but not to exceed the 3.5 pound per gallon voC
limitation. The paint when applied by brush or spray shall not
run, sag, or have other defects

3.3.7 Drvin

3.3.7.1 Air drving. The paint, when applied to steel panels
as specified in 4.4.4.1, shall dry tack-free within 1 hour to a
smooth film free from sags, runs, creep, orange peel, pits, and
streaks.

A A A A [ = P PR Mhha enm o e - ahaor arnmliaed A~ atas]l rmarnele acg

2.3.7.& Dan 1Y . ilne padlic, WIIEIl dppilicl LU oLttl padtde as
specified in 4.4.4.2, shall form an adherent, hard, tough film
free from blisters, sags, runs, creep, orandge peel, pits, and
streaks.

3.3.8 Water resistance. A film of the paint qpplieq_gnd ‘
tested as specified in 4.4.5 shall show no wrinkling, blistering,
softening, or loss of adhesion.

change in gloss after testing.

3.3.10 Salt spray resistance. A film of the paint'prepared

and tested as specified in 4.4. Z sgfli SSOY no Serr Sié?;h o
creepage, or uncercur_tlng Deyono 1l/B8 1ncn Irom tne sCracldlil main
At all other points of the panel, there shall be no more than a
trace of rusting (ASTM D 610, no. 9) and no more than five
scattered blisters no larger than 1 millimeter in diameter.

(8]
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3.3.11 Accelerated weathering When subjected to the

- o e A = A LA™ e T v S

accelerated weathering test specified in 4.4.8, the paint film
shall show only slight color change or chalking.

3.3.12 Recoating properties. Recoating the test surface as
specified in 4.4.9 shall produce no lifting, blistering,
pinholing, or other film irregularity.

3.3.13 High temperature resistance.

3.3.13.1 Heat exposure cycle. When tested as specified in
4.4.10.1, the paint film shall show no cracking, flaking, or
chipping after being exposed to one heat exposure cycle.

3.3.13.2 Salt spray. When tested as specified in 4.4.10.2,
the paint film shall show not more than a trace of rusting (ASTM

D 610, no. 9).
« ¥

3.3.13.3 Quenching cyvcle. When tested as specified in
4.4.10.3, the paint film shall show no cracking, flaking, or

chipping.

3.3.13.4 Accelerated weathering (high temperature). When
tested as specified in 4.4.10.4, the paint film shall show no
marked checking, color change, or chalking.

3.3.14 Toxic ingredients. The manufacturer shall certify that

e — A R

(benzol), chlorinated solvents, or ethylene based glycol ethers
and their acetates.

3.3.15 Material Safety Data Sheet. A Material Safety Data

Sheet shall be included with each shipment of the material
covered by this specification and submitted to pertinent
Government agencies in accordance with FED-STD-313 (see 6.6).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified

in the contract or purchase order, the contractor is responsible
for the performance of all inspection requirements as specified
herein. Except as otherwise specified in the contract or
purchase order, and unless disapproved by the Government, the
contractor’s own or any other facilities suitable for the
performance of the inspection requirements specified herein, may
be used. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections
are deemed necessary to assure supplies and services conform to

prescribed requirements.

A can~nncihilitry fory camnliance A1l items shall meet all
EE ‘-bl ‘x’ xz:ll:ﬂt:“xzo . - — e e = eSS = 2R e =
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requirements of sections 3 and S. The inspection set forth in
this specification shall become a part of the contractor’s
overall inspection system or quality program. The absence of any

6

B -



MIL-P-14105D
inspection requirements in the specification shall not relieve
the contractor of the responsibility of ensuring that all
products or supplies submitted to the Government for acceptance
comply with all requirements of the contract. Sampling
inspection, as part of manufacturing operations, is an acceptabl
practice to ascertain conformance to requirements, however, this
t he

Pl R, - P S s Y ~aa A Y NN Y AT \ b
does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to
accentance of defective material

4.1.2 Material Safety Data Sheets. Material Safety Data
Sheets not prepared in accordance with FED-STD-313 shall be cause

for rejection.

t on_of inspection. Inspection shall be

19
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a. Quality conformance inspection (see 4.3). « }'
b. Inspection of packaging (see 4.5).

4.3 Quality conformance inspection.

4.3.1 Sampling and inspection. Sampling and inspection shall
be in accordance with FED-STD-141, method 1031.

4.3.2 Tests. Samples selected in accordance with 4.3.1 shall
be tested as speC1f1ed in 4.4. Quality conformance inspection

for individual lots shall be in accordance with table II for the

following: VOC, condition in container, total solids, viscosity,
fineness of grind, spraying properties, drying properties, color,
and specular gloss. Failure of any test shall be cause fo
rejection of the lot which the sample represents.

4.4 Test procedures.

4.4.1 Preparation of test panels.

4.4.1.1 Test panels. Unless otherwise specified herein, test

panels shall be rust-free cold rolled steel panels 0.105 by 2
inches by $ inches. The panels shall be sclvent cleaned in
accordance with FED-STD-141, method 2011, after which the panels
shall be lightly shot, grit, or sand blasted.

4.4.1.2 Coating and conditioning of test panels. Spray coa
the panels so as to produce a dry film thickness of not greater

than 2.5 mils. Then air dry or bake and condition &s specified
herein. Air drylng shall be accomplished at 77 +4 °F in an
atmosphere of 50 percent 4 percent relative humidity. Baking
shall be accomplished in a well-ventilated laboratory oven at
400 4 °F. Conditioning of the coated panels for the tests
specified herein shall be at atmospherlc conditions for air
drying
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as specified herein. The right is reserved to
additional tests deemed necessary to determine
meets the requ1rements of this spec1f1catlon
the requ1rements of the applicable test metho
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failure of the applicable test.

and referee test
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9 of FED-STD-141

The following tests in table II
in accordance with either FED-STD-141 or ASTM

make any

that the paint
Nonconformance to
—le =1 Pl i =R R R =Y
Sllall COllbuLlLuLc

TABLE II. Test methods.
Test ASTM Test Method FED-STD-141 Test
Method
Condition in container - - 3011 4 }fi
Weight per gallon 77D 1475 ) -
Total soiids D 2369 -
Nonvolatile vehicle - 4051
Water D 1364 -
Coarse particles and D 185 4092
skins
Dry opacity 1/ D 2805 4122
Storage stability - 3022
Viscosity D 562 - V
Brushing properties - B 4321
Spraying proéerties ) - 4331
Diluticnggtabillty - 4203
Fineness of grind D 1210 4411
Specular gloss 2/ D 523 6101
Color 3/ D 1729 6250
VOC of paint D 3960 -
Lead content D 3335 -

@
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1

.003-1inch gap clearance) Bird film appllcator or similar
doctor blade, air dry for 24 hours, and then measure.

2/ Determine gloss on sprayed steel panels prepared as specified
in 4.4.1 and air dried for 16 hours.

3/ Determine color on coated test panels prepared as specified

-

in 4.4.4.1 and 4.4.4.2.

4.4.3 Suspe

to he suonller s instructions. Place 6
ounces of the reduced paint in an 8-ounce glass jar and do not
agltate or disturb for 24 hours. At the end of this period,
examine the paint for hard or excessive settllngs by means of a

spatula Restopper the jar and shake v1gorousxy for 20 seconds.
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Reexamine the paint for any evidence of nonhomogeneity or
undispersed pigment. Nonconformance to 3.3.5 shall constlagte
failure of this test. <
4.4.4 Drying properties.
4.4.4.1 Aix drxing Determine the air drying properties of

the palnt by spraylng or brushing a coat of the paint to a
thickness of not greater than 2. il
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4.4.4.2 Baking. Bake a coated test panel prepared as
specified in 4.4.1 in a well-ventilated laboratory oven at 40
for 30 minutes, allow to cool to room temperature, and exam

i
Nonconformance to 3.3.7.2 shall constitute failure of this t

4.4.5 Water resistance. Prepare a coated test panel in
accordance with 4.4.1 and air dry for 168 hours. Coat all

exposed uncoated metal surfaces with wax or other suitable
protective coating and immerse the test panel to a depth of 3
inches for 18 hours in distilled water at 25 5 °C. At the end
of the immersion time, remove the panel from the d t
and examine the paint film. Nonconformance to 3.3.
h

r ~F al.a
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of this test. Dilisrega

constitute failu

4.4.6 Mineral spirits resistance. Prepare a coated test panel

o T oW A smasioa SR 2R =

in accordance with 4.4.1, air dry for 30 minutes, then bake in a
well-ventilated laboratory oven at 400 °F for 30 minutes and
allow to cool to room temperature. Measure gloss in accordance

with 4.4.2. Unpainted surfaces shall not be coated with wax or

A et A

w

other material. Immerse the coated test panel to a depth OI
inches for 18 hours in mineral spirits conforming to TT-T-291,
type 1. Remove the test panel and immediately examine the paint
£ilm for wrinkles or blisters. Air dry the test panel for 2
hours and reexamine the film for defects. Then test for gloss in
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accordance with 4.4.2. Nonconformance to 3.3.9 shall constitute
failure of this test.

A A 7 Qa1+ mrmsarr Ao stan Dyarmaras 2 ~Aatad ctaosl toc
s

4.5 .7 o340 Spray Ireslistalice. prepare a coatel stecy t
panel in accordance with 4.4.1 and air dry for 168 hours. Cocat

the exposed unpainted areas of the panel with a protective
material. Score the painted surface longitudinally to the base
metal 1 inch from an edge. Expose to salt spray for 100 hours in
accordance with ASTM B 117, using 5 percent salt solution and
examine. Nonconformance to 3.3.10 shall constitute failure of

this test.

4.4.8 Accelerated weathering. Prepare a coated steel test
panel in accordance with 4.4.1 and air dry for 168 hours. Expose
the panel for 300 hours to accelerated weathering in accordance
with ASTM method G-26, method A, type BH, and examine the paint
film. Nonconformance to 3.3.11 shall constitute failure®of this

test.

4.4.9 Recoating. Prepare two coated steel test panels in
accordance with 4.4.1, air dry one test panel for 18 hours, and
bake the other test panel in a well-ventilated laboratory oven at
400 °F for 30 minutes. Allow the baked panel to cool to room
temperature. Recoat each panel as above, redry each panel as
specified for the initial coat, and examine the paint film.
Nonconformance to 2.3.12 shall constitute failure of this test.

4.4.10 High temperature resistance.

4.4.10.1 Heat exposure cycle. Four coated steel test panels
shall be used in this test: Three for further testing {see
4.4.10.2, 4.4.10.3, and 4.4.10.4) and one for use as a
comparative standard. Prepare four coated steel test panels and

bake for 30 minutes in accordance with 4.4.1 (see 6.5) except the
nanel thickness shall be 0.194 inches (6 gauge) minimum, and the

paiica CAlA UNIITC OO widlla s T Ve sl adewes™~

blasting shall be to a 1.5 mil profile minimum. Subject the
panels to one heat exposure cycle consisting of heating for 8
hours at 400 °F, cooling for 16 hours at room temperature;
heating for 8 hours at 800 °F, cooling for 16 hours at room
temperature; and heating for 8 hours at 1,400 °F, and cooling for
16 hours. Examine the panels at the end of each temperature
variation. Nonconformance to 3.3.13.1 shall constitute failure

of this test.

4.4.10.2 Salt spray. Subject one heat-exposed test panel to
100 hours of salt spray in accordance with ASTM B 117 using 5
percent salt solution, and examine. Nonconformance to 3.3.13.2

shall constitute failure of this test.

4.4.10.3 Quenching cycle. Subject one heat-exposed test panel
to five quenching cycles consisting of heating the panel to

10
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650 °F and plunging it immediately into fresh tap water at a
temperature of 70 +1C °F. Examine the paint film after each
quenching cycle. Nonconformance to 2.3.13.3 shall constitute
failure of this test.

4.4.10.4 Accelerated weathering (high temperature). Expose

one test panel that has been subjected to the heat exposure cycle
to 300 hours of accelerated weathering in accordance with ASTM
arA avamin +the maint f1il1m

matrh~Ald MN_92c +h~A 2 [ ¥a e
mecnoa UT 0, metnoa s, L}ye BH, aiiud eXxamine one paiiic dddin.

Nonconformance to 3.3.13.4 shall constitute failure of this test.

4.4.11 Test for chlorinated solvents. Form a small loop of
copper wire (18 to 20 gauge) and heat in a small Bunsen flame
until it no longer colors the flame. Allow the loop to cool and
then dip it in a sample of solvent separated by vacuum
distillation. Immediately place in the outer part of the {lame
and when the first luminous flame disappears, examine fo# fhe
green coloration due to chlorinated compounds. Nonconformance to

2 02 1A ~la11 2 tard .
3.3.14 shall constitute failure of this test.

4.5 Inspection of packaging. Packaging inspection shall be in
accordance with the quality assurance provisions of PPP-P-185%2 or

ASTM D 3951.

5. PACKAGING

5.1 Preservation, packing, and marking. Preservation, packing
and marking shall be level A, B, C, or commercial as specified
(see 6.2). Level A, B, and C requirements shall be in accordance
with PPP-P-1892. Commercial requirements shall be in accordance

with ASTM D 3951. The paint shall be preserved in quantities as
specified (see 6.2).

6. NOTES
(This section contains information of a general or explanatory

nature that may be helpful, but is not mandatory.)

6.1 Intended use. This paint is intended for use on solvent
degreased and blasted steel surfaces of components which are
subject to temperatures as high as 1,400 °F and exterior
weathering. Components such as mufflers, manifolds, and stacks
may be protected by the use of this paint. The paint provides
excellent protection against corrosion and chemical attack.

6.2 Acquisition requirements. Acquisition documents must
specify the following:

Title, number, and date of the specification.
Color required (see 3.3.1).
Level of packaglng and level of packing required (see 5.1).

Size of container rpqnwrpd (see 5.1).

“wadl Tl
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6.3 Basis of purchase. The paint covered by this
specification should be purchased by volume, the unit being 1 US
{i5n o)

“w/ .

gallon of 231 cubic inches at 68 °F {20

6.4 Painting other than blasted surfaces. These coatings have
been found to perform satisfactorily when applied to parts that
do not lend themselves to sand blasting. 1In application to such
parts, however, it is absolutely necessary that all loose rust

and tight and loose mill scale must be removed by wire brushing
and chipping. Coatings should then be applied by brushing
F

i m el vmnirhanarl culvY
Q SulX

taking care to work the paint well into the rougnene

6.5 Formulation. As a guide to the supplier, paints which
i rements of this specification contain a blend of

1
- d il = .

s, refractories, and pigments in a vehicle of pure or

DY

pertinent Government m
listed in FED-STD-313.

6.7 Subiect term (keyword) listing.

VOC compliant
Heat resistant
§.8 Chances from previous issue. Marginal notations are not
used in this revision to identify changes with respect to the
previous issue due to the extensiveness of the changes.

Custodians: Preparing activity
Army - AV Army - AV
Navy - YD1
Agent Activity:
Review activities: Army - ME
Army - AT, MI, MD, MR, SM
Navy - MC Project 8010-0785

Civilian Agency Coordinating Activity:
GSA-FSS
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