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1.
1.1

1.2

1.3

SCOPE:

Form:

This specification covers a dry film lubricant in the form of lubricating
solids dispersed in a resin binder and suitable solvents to produce a

sprayable Tiquid.
Application:

This product has been used typically for Tubrication of fasteners in the area

of aircraft fuel tanks where contact with fuel tank sealants is
usage is not limited to such applications.

Tikely, but

Safety -| Hazardous Materials:

While the materials, methods, applications, and processes descrifped or

referenced in this specification may involve the use of hazdrdou

5 materials,

this specification does not address the hazards which may-be invplved in such
use, It[is the sole responsibility of the user to ensure famililarity with
the safel and proper use of any hazardous materials afd to take npcessary
precautipnary measures to ensure the health and sdfety of all personnel

involved,

APPLICABLY DOCUMENTS:

The following publications form a part of:this specification to the extent

specified| herein, The latest issue ofySAE publications shall a
applicable issue of other publicationszshall be the issue in effe
date of the purchase order.

pply. The
't on the
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2.1 SAE Publi
Available

AMS 2478
AMS 2629
AMS 2825
AMS 3160
AMS 3819

AMS 4841

cations:
from SAE, 488 Commonwealth Drive, Warrendale, PA 15696-0081.

Anodic Treatment of Aluminum Alloys, Chromic Acid Process

Fluid, Jet Reference

Material Safety Data Sheets

Adhesion Promoter for Polysulfide Sealing Compounds

Cloths, Cleaning, for Aircraft Primary and Secondary Structural
Surfaces

Aluminum Alloy Sheet and Plate, Alclad, 4.4Cu . 1.5Mg - @.6@Mn
(Alclad 2024 and 1-1/2% Alclad 2@24-T3 Flat Sheet; 1-1/2% Alclad
2024-T351 Plate)

AMS 5515

AS1241
2.2 ASTM Publ

Available

ASTM
ASTM
ASTM
ASTM
ASTM

U.S. Govd

Available
Avenue, F

VV-D-1@78
CCC-C-419
FED STD
MIL-C-372

Lo B woe B v S v oo
PR RN

]
g
d
§
§

243

SteeT Sheet, Strip, and Plate, Corrosion Resistant, 8.5N1
(SAE 38382), Solution Heat Treated, High Ductility

Fire Resistant Phosphate Ester Hydraulic Fluid fop<Airg

ladr -
raft
ications:
from ASTM, 1916 Race Street, Philadelphia,*PA 19183-11

93 Reagent Water

18 Adhesion of Solid Film Lubricants

11 Thermal Shock Sensitivity of Solid Film Lubricants
25 Endurance Life of Solid Film Lubricants (Falex)

49 Corrosion Characteristics of$S01id Film Lubricants

rnment Publications:

from Standardization Documents Order Desk, Building 4D
hiladelphia, PA 19111-5@94.

788 Robbins

4

Damping Fluid, Silicone Base (Dimethyl Polysiloxane)
Cloth, Duck, Gotton, Unbleached, Plied-yarns, Army ar
Lubricant, A¥quid Fuel and Related Products, Methods
Cleaning KLompound, Solvent, For Bore of Small Arms
Aircraft. Weapons

d Numbered
of Testing
end Automatic

91

Service
Base, NATO

Lubrigating 011, Internal Combustion Engine, Tactical

Lubri¢ating 011, Aircraft Turbine Engines, Synthetig
Code Number @-148

Adti-icing and Deicing-Defrosting Fluid

sealing Compound, Temperature-resistant, Integral Fu

1 Tanks and

DOD-P-162

MIL-C-38736
MIL-T-81533

MIL-H-83282

MIL-STD-2

&hosqhite Coating, Heavy, Manganese or Zinc Base (For Ferrous
etals

Compound, Solvent, For Use in Integral Fuel Tanks
Trichloroethane, 1,1,1, (Methyl Chloroform) Inhibited, Vapor
Degreasing

Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base,
Aircraft, Metric, NATO Code Number H-537

Packaging of Petroleum and Related Products

32

90
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. TECHNICAL REQUIREMENTS:

.1 Materials:

Component materials used in the manufacture of this Tubricant shall consist
essentially of finely-powdered Tubricating solids dispersed in a suitable
pinder. The lubricant shall contain no graphite, powdered metal,
fluorocarbon solvents, or silicones.

Ll

The vendor of Tubricant shall submit a notarized certification attesting

that no graphite, powdered metal, fluorocarbon solvents, or silicones are
present in the product furnished under this specification.

1.2
64 min

.2 Propertieg:

The bonde

2.1 Film A
4.5.2,

tes at 300 °F + 5 (149 °C + 3) and shall conform to the

solid film Tubricant shall conform to the«following r

pearance and Thickness:The Tubricant, examined in accor

cure within
requirements

Bquirements:

dance with

shall appear uniform in color and shallvbe smooth, fre

from cracks,

scratchgs, pinholes, blisters, bubbles, runs,. sags, foreign mafiter, grit,
articles, separation of ingredientsy~or other surface ipperfections.

rough
The thi
(5 to
panels

Film A
Procedu
uniform
objecti

.22

.2.3 Resista
Tisted
surface
determi

of powd

ckness of the cured film shall bhe»@.0@62 to @.40@5 inc

2.7 pm), determined in accordance with FED-STD-791, Method 3816, on

air dried and baked at 368 °F:t 5 (149°Ct 3) for 66 mi
hesion: The Tubricant, tested in accordance with ASTM [
e A, shall not be 1ifted to expose any bare metal sur
deposit of powdery material clinging to the tape shall
pnable.

nce to Fluids: dhe Tubricant, after immersion in each g
in Table 1, shall not be T1ifted by the tape to expose a
; nor shall the lubricant soften, 1ift, blister, crack,
ned in accerdance with ASTM D 2518, Procedure C. A unif

nutes * 5,

2514,
face. A
not be

f the fluids
ny bare metal
or peel,
orm deposit

ery materdal clinging to the tape shall not be objectignable.
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3.2.4

3. 2+8

3:2:6

3.2.1

3.2.8

TABLE 1 - Test Fluids

Fluid

Specification

Hydraulic Fluid
Lubricating 011
Jet Reference Fluid

Lubricating 0i1

MIL-H-83282
MIL-L-2104, Grade 1@
AMS 2629, Type 1
MIL-L-78@8

D
-
A

C
P
R

fti-icing Fluid

VV-D-1@78
MIL-T-81533
MIL-A-8243
MIL-C-372

AS1241

ASTM D 1193, Type

amping Fluid

richloroethane

eaning Compound
nosphate Ester Hydraulic Fluid

pagent Water

Thermal
not fla
dry com
adhesio

Enduran
25¢ min
with AS
in acco
grit to

Load-Ca
of at 1
than 22

Stability: Lubricant, testedin accordance with ASTM D 2
ke, crack, or soften. Any condensation shall be remove
pressed air. The dried.panel shall then be subjected to
n test of 3.2.2.

ce Life: The lubricant shall have an average endurance 17
utes at 1000-paunds force (4448-N) Toad, determined in

rdance withw DOD-P-16232 or grit blasted with No. 128 (1

58 to 6&,um, RMS, surface texture.

rrying—Capacity: The lubricant shall have a load-carrying
east«250@ pounds force (11,121 N), with no single test

511, shall
d with clean,
the film

fe of
bccordance

TM D 2625, Procedure A. Surface of the specimen shall pe pretreated

25 pm) steel

capacity
result Tess

66 pounds force (16,688 N), determined in accordance wi

2625, P

th ASTM D

ATuminum Corrosion Resistance: The lubricant on anodized aluminum panels
(See 4.5.1.2) shall not show or cause discoloration, pitting, formation of
white deposits, or other evidence of corrosion when subjected to heat and
high humidity for not less than 588 hours, determined in accordance with

ASTM D

Sulfurous Acid

2649.

- Salt Spray Resistance: Dry steel specimens (See 4.5.1.2)

coated with Tubricant, exposed for four cycles to sulfurous acid- salt
spray in accordance with FED-STD-791, Method 5331, shall show no resultant
pitting, visible corrosion, or staining.
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3.2.9 Storage Stability: The lubricant, after storage as in 4.5.3, shall conform
to the requirements for endurance life (3.2.5) and sulfurous acid - salt

(9%

.

spray r

esistance (3.2.8).

.2.18 Bond Strength With Polysulfide Sealant: Adhesion failure is not
acceptable between the Tubricant and MIL-S-8832, Class I and Class II,
polysulfide sealants, when tested as specified in 4.5.5. At 180@% cohesive
failure, the peel strength shall be not less than 28 pounds force/inch
(3503 N/m). Bubbles, knife cuts, and other imperfections that are
obviously not the fault of the sealing compound or the lubricant coating
are acceptable in the 106% cohesive failure requirement. The lubricant
shall not be removed from the panel. Any failure due to sealant shall
invalidate the test.

.3 Quality:
Lubricant
condition
to usage

. QUALITY AS

.1 Responsib

The vendogr of the lubricant shall supply all-samples for vendor

shall be
the right
to ensure
specifica

Classifid

, as received by purchaser, shall be uniform in quality
and free from foreign materials and from imperfections
of the Tubricant.

SURANCE PROVISIONS:
i1ty for Inspection:

responsible for performing all required tests. Purchas

to samﬁ1e and to perform any .cenfirmatory testing dee
that the Tubricant conforms-to the requirements of thi
ation of Tests:

tion.

.1 Accept

load cgrrying capacity (3.2.6), bond strength (3.2.18, 7-day s
qualityl (3.3) are acceptance tests and shall be performed on ¢

or on

ingredilents and/or processing requires reapproval as in 4.4.2,
purchager deems confirmatory testing to be required.

.2.1 For

Preproquction Tests:~Tests for all technical requirements exce
stabililty (3.2.9)vare preproduction tests and shall be perfor

nce Tests: Tests forn film adhesion (3.2.2), endurance

he inittal shipment of Tubricant to a purchaser, when

and
detrimental

s tests and

%r reserves

ed necessary
S

1ife (3.2.5),
pak), and
ach lot,

pt storage
ed prior to
g change 1in
and when

Hrect U S Military procurement substantiating test d

ta and, when

reque

sted, preproduction test material shall be submitted to

the

cognizant agency as directed by the procuring activity, contracting

offic

er, or request for procurement.
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Sampling and Testing:

Shall be as follows:

.1 For Acceptance Tests: Each lot of Tubricant shall be visually examined for

quality and sampled at random for the other acceptance tests; the number of
determinations for each requirement shall be as specified in the applicable
test procedure or, if not specified therein, not Tess than three.

Tubricant.

same
prese
not e

.1.3 When
vendo
sampl
used,

.2 For Pre
Approval:

.1 Sample
roduct
esults

those o

Vendor

methods
same as
in ingr
procedu
changes
Tubrica
shipped

Test Meth
Shall be

.1.1 The sample for test shall consist of four separate quarts (1iters) of

.1.2 A Tot shall be all Tubricant manufactured in one production run from the

Jdtbhcb Uf I dW Illﬂt?l ]C\-ib EJIId':.'I th':.' DC\I'IIE f;AEd‘LUIIdI.tjUII
nted for vendor's inspection at one time. An inspectigh
kceed 580 pounds (227 kg).

n statistical sampling plan has been agreed uponsby pun
r, sampling shall be in accordance with such plan in 11
ng as in 4.3.1 and the report of 4.6 shall«state that

[ubricant shall be approved by ‘purchaser before Tlubrica
jon use is supplied, unless such apﬁrova1 be waived by
of tests on production lubricant snall be essentially

n the approved sample.

shall use ingredients,Omanufacturing procedures, proces:
of inspection on production Tubricant which are essent
those used on the.approved sample. If necessary to mak
bdients, in type.of equipment for processing, or in man
res, vendor shall submit for reapproval a statement of

in ingredients and/or processing and, when requested,

it. Production Tubricant made by the revised procedure
prior tdl{receipt of reapproval.

hds:

as/follows:

production Tests: As agreed upon by pupchaser and vendor.

and
Tot shall

chaser and
eu of
such plan was

nt for
purchaser.
equivalent to

es, and
ially the

b any change
ufacturing
the proposed
cample

hall not be

.5.1 Specimen Preparation and Test Conditions:

.5.1.1 Test Conditions: All examinations and tests shall be performed at

77°F+ 2 (25°C* 1) and at a relative humidity of 56% £ 5. Values

speci
made

fied 1in 3.2.5 and 3.2.6 apply to the average of the de
on the samples.

terminations
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4,5.1.2 Preparation of Test Panels:

4.5.2

4.5.3

4.5.4

alloy

6 inches (.51 x 76 x 152 mm),

anodized in accordance with AMS 2478,

Panels shall be made from AMS 4641 aluminum
approximately @.628 x 3 x
and AMS 5515 corrosion-resistant steel

Prior to

sheet, approximately ©.836 x 3 x 6 inches (8.91 x 76 x 152 mm).
application of the Tubricant, the Fane]s shall be precleaned with
MIL-C-38736 four-part cleaner. Application shall be performed in a

well-ventilated area or hood where no flames or ignition sources are
present. Only one side of each panel shall be fully coated,
two of the anodized aluminum panels shall have the lubricant applied to a

1-inch (25-mm) wide strip to enable measurement of film thickness.

except that
A

spray application technique shall be used to coat the panels for the

tests
shall

specified herein. The solid film Tubricant thickness,
be 0.06002 to g.06a85 1nch (5 to 12.7 pm).

mmmmmmmm okt P o £ e

after cure,
Not more than three coats

shall
77 °
the f
air d
place
minut
allow
used

Sealan
cured

For ac
cure f
plus 2
compou
specif

Film A
micros
smooth
runs,

ingred

Storagp

manufa
+ 7 da
endura

b oo 0 Floa nl A=
M |cquncu bU UUL;U.III L;IIC U.CDIICU. I IIIII blll\-l\llc)-) J'\II

F £5 (25 °Ct 3) for not Tess than 18 minutes between
inal coat has been applied, the coated specimens shaM
ry for not Tess than 3@ minutes. The coated specimens s
1 in a circulating-air oven at 308 °F £ 5 (149 °C% 3)
s T 5. The coated specimens shall be removed<(from the
bd to cool to room temperature. At Teast two test panel
for each test.

L Cure: For preproduction testing, the sea11ng compound
for 14 days at 77°F + 2 (25 °C % 1) dnd 50% + 5 relativ
ceptance testing, the sealing compéeunhd shall be given 4
br 48 hours at 77 °F+ 2 (25 °C £.@&) and 50% £ 5 relativ
 hours at 1480 °F £ 5 (6@ °C £°3). Tests on the cured s
jddsha11 commence not more thanmtwo days after completio
ied cure.

ppearance: Test panels as in 4.5.1.2 shall be visually
copically examined at (LZX magnification for uniformity

ness, and evidence ©f-cracks, scratches, pinholes, blis
sags, foreign matter, grit, rough particles, separation
ients, and any ether surface imperfections.

Stability: ‘Set aside a l-quart (l1-L) preproduction sa
ctured Tubeicant in storage at 77°F + 5 (25 °C + 3) for
ys. At the end of the storage period, determine confory
hce 1ife’/(3.2.5) and sulfurous acid- salt spray resista

dry at

roats. After
be allowed to
hall then be
for 6@

oven and

5 shall be

shall be

b humidity.

n accelerated
b humidity
baling

n of the

and

pf color,
ters, bubbles,
of

mple of as-
1 year
lance to
nce (3.2.8).
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4.5.5 Peel Strength: Panels 1isted in Table 2, prepared as in 4.5.1.2, shall be
used for evaluation of peel strength. Prior to application of sealants to
lubricants, the Tubricants shall be cleaned by scrubbing and rinsing using
MIL-C-38736 solvent and clean AMS 3819, Grade A, cloth which is free of
sizing or any other contaminant. The panels shall be immediately wiped dry
with cloth. AMS 3180 adhesion promoter shall be applied by means of clean
cloth immediately after cleaning. Allow the promoter to dry at least 3@
minutes. At least 5 inches (127 mm) of the panels shall be coated on one
side with a 1/8 inch £ 1/64 (3.2 mm £ @.4) thickness of sealing compound.

A 2-3/4 by 12-inch (69.8 by 3@5-mm) strip of 20 to 40 mesh (856 to 425 um)
aluminum or monel wire fabric or CCC-C-419, Type III, cotton duck shall be
impregnated with sealant so that approximately 5 inches (127 mm) at one end
is completely covered on both sides. The sealant shall be worked well into
the fabrics =1 i be placed on
the sealant coated panel and smoothed down on the Tayer of thg sealant,
taking gare not to trap air beneath the fabric. An addition@}-1f32-1inch
(8.8-mm)|thick coating of sealing compound shall be appliedr-over the

fabric. After allowing the sealant to cure in accordance with 4.5.2, the
panels ghall be placed in covered glass vessels and completely| immersed in
the flujds and under the conditions Tisted in Table%2Y Immersiop 1in
wide-molith quart (1iter) jars with two panels in each jar is puitable.
After specified exposure at 144 °F + 2 (66 °C«£1),the panels shall be
cooled fin the fluid for 24 hours at standard<conditions. The pgel strength
shall b¢ measured within 1@ minutes after removal from the test |fluid. Two
l-inch [25-mm) wide sections shall be cut*through the fabric gnd sealing
compound on each panel. The specimens shall be stripped back at an angle

of 180 Hegrees to the metal panel in avsuitable tensile testing machine
having § jaw separation rate of 2 inches (51 mm) per minute. Dufing peel
strength testing, three cuts shall be made through the sealing| compound to
the pangl 1in an attempt to promote adhesive failure. The cuts spall be at
approximate l-inch (25-mm) intervals. The results shall be the [numerical
average|of the peak Toads. bailure of the sealing compound tlo the fabric
shall npt be included in the peel strength values.
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