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dization handbook was developed for the Department of
Defense in accordance with established procedure.

2. This publication was approved on 29 ‘or printing
and inclusion in the military standardizat s

3. This handbook provides a guide for the selection of lubricant fluids
and compounds for use in flight vehicles and components. This handbook
is not intended to be referenced in purchase specifications except for
informational purposes, nor shall it supersede any specification require-

mentcs

4. Every effort has been made to reflect the latest information on lubricant
fluids and compounds for use in flight vehicles and components.

5. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document s ould be
addressed to: Engineering Specifications and Standards Department (Code 93),
Naval Air Engineering Center, Lakehurst, N.J. 08733 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at

the end of this document or by letter.
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This handbook establishes design guides for selection of suitable

lubricant fluids and compounds, which conform to approved specifications,

as required by MIL-STD-838. It includes descriptive material relative to
application and limitations of the materials, a list of material specifi-
cations together with specific requirements (table I), and a list of the
more important specification characteristics (tables II and III). (See
pages 18 through 43.) Viscosity-temperatures characteristics of aircraft
and aircraft engine oils are shown in figures 1 and 2 (see pages 47 and L8],

Lubricant fluids and compounds containing graphite are not preferred
for application in new designs and all efforts should be made to select

lubricants not containing graphite.
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LUBRICATING GREASES

1.1 MIL-G-4343 Grease, pneumatic system, -

(a) Uses: This grease is intended for use in pneumatic systems
as a lubricant between rubber seals and metal parts (under dynamic condi-
tions). Specification performance tests show that it may be used at pres-
sures up to 1600 pounds per square inch (psi) however, MIL-G-43L43 greases

inch (psi).

(b) Limitations: This material is suitable for use on MIL-P-5516
rubber. It should not be used with other types of rubber without determining

the compatibility between the rubber and grease.

1.2 MIL-G-6032 Grease, plug valve, gasoline and oil resistant, -

(a) Uses: This grease is intended for use as a lubr
tapered plug valves, gaske%s, and other applications in fuel a
where resistance to alcohol, oil, or water is required.

(b) Limitations: This material is not 3uitable for use with
strong acids, alkalis, or with hydrogen peroxide.

FSC 15GP
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1.3 MIL-L-19701 Lubricant, all-weather, semi-fluid, for aircraft
ordnance .-

(a) Uses: This grease is intended for the lubrication of air-
craft machine guns, ammunition, and accessory equipment between -65 and
+160°F and chill-sweat-chill cyollng cenditions.

{(b) Limitations: This material is a semi-fluid grease and
should not be used except on machine gun applications without prior service
evaluation.

molybdenum disulfide {for low and high

(a) Uses: This grease is intended for use as a lubricant for
accessory splines, heavily loaded sliding steel surfaces, or for anti-
friction bearings carrying high unit loads and operating through wide
temperature ranges where molybdenum disulfide will prevent or delay seizure
in the event of inadequate lubrication.

FAE T T 5 5 + 3 i

(b) Limitations 'his grease shall not be used for other than
ctoal ciivFfanaa writhit mad o P vy mrrm T aam e
DLl o ouliatoo wilibiibuy privwl por lOorilanite evaiuauvioll.

1.6 MIL-G-23827 Grease; aircraft and instrument, gear and actuator
screw .-

i

v

(a) Uses: e
needle bearings, gears, and on sliding and rolling surfaces of such equipment

grease 1is intended for us ball, roller

e
as instruments cameras, electronlc gear, and aircraft control systems. It

e i Vol tility is of advantage 1in prevent—
1 2 T . This grease is also intended for
ral use aircr actuator screws and other equipment requiring
a lubricant with high load-carrying capacity over a temperature range of
-100°F (-73°C) to +250°F (+121°C) and for short peridds up to +300°F (1h9 c).
This material replaces greases conforming to MIL-G-3278, MIL-G-7118, and
MIL-G-157973.

N
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proper . The low o0il visc 051tv results in a generally higher rate of
storage separation or service "bleeding" of the oil components than is gen-
erally experienced with high-temperature greases.
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natural rubber, neoprene, and electrical insulating materials. Generally,
this grease will allow equipment to operate at ~100°F. However, the increase
in torque at —lOOOF may amount to as much as tenfold over the torque at

1 ot .
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\a) UsSes < 11115 grease 1o .Lul.-t'l ucu 100 usce 1l vall 4l 1rolilct
bearings over the temperature range of -100° to +MSOOF Tt is particularly
designed for those high temperature ball and roller bearing applications

where soap-type thickeners may not be applicable. It will permit operation
of equipment at -100"F and will lubricate anti-friction bearings continu-

a7 P TR L8 ahen o +ha arnand fant NN
sly at temperatures as high as +450 F when the speed factor or DN value ©

ou W
the bearing does not exceed 200,000. This grease replaces that conforming
to MIL-G-27343.

£
1

b) Limitations: This grease should not be specified for appli-
cations in which the main action involves the sliding of metal-con-metal as
in journal bearings, spiral gears, gear trains, and similar applications

unless performance evaluation tests have proven it satisfactory.

1.8 MIL-G-25537 Grease, aircraft,helicopter oscillating bearings -

(a) Uses: This grease is intended for use in bearings having
oscillating motion of small amplitude, such as helicopter rotor head bear-
ings. It is sultable for use in equipment which must operate at ambient
temperatures of -65° to +160°F.

(b) Limitations: This grease should not be used for ball or
roller bearings operating at high speeds or high temperatures.

1.9 MIL-G-27617 Grease, aircraft, fuel and oil resistant.-

(a) Uses: This grease is intended for use in lubrication of
taper plug valves, gaskets, and bearings in fuel and oil systems of alrcraft
and ground support equipment over a temperature range of -30 to +400°F. It
is also suitable for use in the presence of liquid oxygen as a lubricant for
threads, as well as bearings in aerospace vehicles and supporting equipment.

(b) Limitations: This grease is not recommended for general
anti-friction bearing lubrication. This material may not be suitable for
aluminum or magnesium dynamic bearing lubrication because of possible igni-
tion hazards.
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1.10 MIL-C-38220 Grease, aircraft, high speed, ball and roller bearing .-

) Taaa . m
7 UDCo . L

(a s grease i tended
. o
ings over a temperature range of -L0~ to +4L00"F and DN valu

117 an
11 &l

up to 400,000.

[e7}
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roii€er Dear
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(b) Limitations: Use in such applications as aircraft actuators,
g=ar boxes, and similar equipment is not recommended without Prior performance
e

1.11 MIL—G—BSQ?T Grease, aircraft, high speed, ball and roller bearing,

]
600°F. -
(=) Mhe orease is intended fo use in ball and roller
\a) 1T glcocascT 1o Luucloxucu 10r To R S 0 § 10 @i a.uu.o¢ (G N Sy
bearings over the erature range of -25° to +600°F (-L° to +315°C). 1t is

particularly designe d for applications in the temperature range where, norm-
ally, soap-type petroleum oil or soap-type synthetic oil greases are not
applicable.

(b) Limitations: Use in such applications as aircraft actuators

(e

gear boxes, and similar equipment is recommended only after performance
evaluation tests have proved the lubricant satisfactory.

bl ATT

1N I Y Y . o
-l MIL-U—-40UVD Urease, alrcrait -

(a) Uses: The grease covered by this specification is intended
for use in the driveshaft coupling of the Bell HU-IA/HU-IB helicopter. The
grease is also satisfactory for the lubrication of plain and antifriction

ng -ated in the temperature range of +32° to +2750F, under heavy
e

Iin
ds, presence of water,

- cr

ca S
fe}:} an

(b) Limitations: The grease is not to be used at an operation
temperature exceeding +275“F.

1.1% MIL-G-81392 (Oreace. aireraft ceneral nurnose . wide +emmeratiire
e g i adT NS A Yaly o ML o sy ALl LAl U g Cllol al pul O L g wiliuc UCHLHCL auvul
range .-

(a) Uses: The grease covered by this specification is intended
to be used as a general purpose grease in application where operation at
temperatures as low as -80°F (-62°C) and as high as +350°F (+177°) may be
required. It is specifically designed for wheel bearings in internal brake
wheel assemblies, anti-friction bearings, gear boxes and plain bearings.

VY T PR - .

(b) Limitations: This grease should not be specified in lieu
AP MTT__911EL Ar MTIT __P2E00 ittt et o vman P o e R R me s -

L Ll UTUT v UL FlLl—\Ju—cc )7 Wwiuvliuudu pilaiul peLi vl llalice CVCL_LUG.L;LUII- 111l S
material replaces greases conforming to MIL-G-25760, MII,-G- 3545, and MIL-G-T7T711.

1.14 MIL-G-81827 Grease, aircraft, high load capacity, wide temper-
ature range.-

(a) Uses: This grease it

s s
heavily loaded accessory splines, sliding surfaces and antifric
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operating through a wide temperature range of -80°F (-62°C) to +350°F (+177
where molybdenum disulfide will delay or prevent seizure in the event of in-
adequate lubrication. This grease is compatible with elastomeric seals.

(b) Limitations: This grease shall not be used for other than
steel surfaces without prior performance evaluation.

\n
I~

q
o L

ju-

(a) Uses: The grease covered by this specification is intended
to be used for the e lubrication of bearings in instruments and related compo-

(leall:y_ Sulbed o knnw1nr~r having

nents such as synchros and gyros. 1t is i for bearings naving
small tolerances with respect to clearance.

1.16 MIL-G-83261 Grease, aircraft, extreme pressure, anti-wear.-

r .. e . .

(a) ses: This grease is intended for use in aircraft actuators
gear boxes, gimbal rings, oscillation bearings and other applications involv-
ing heavy loads and elevated temperatures It is particularly designed for

operation in the temperature range of lOO °F to +L50°F.

\ x . 2 P . 3 TR, -~~~ o~ ~
D) Limitations: This grease sndua
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(b) Limitations: This grease is intended for use in helicopters

gunmount, aircraft.-

(a) Uses: This grease is intended for use in aircraft gunmount
shoulder bearings and gunmount base and mating yokes.

(b) Timitations: This grease is not intended for other uses

without prior performance evaluation.

2. LUBRICATING OILS -
2.1 VV-L-800 Lubricating oil, general purpose, preservative, (water-
displacing, low temperature.-

(a) Uses: This material is intended for use in the lubrication
and protection against corrosion of small arms, in the lubrication of fuze
mechanisms, general squirt-can aircraft applications, and whenever a general-
purpose, water-displacing, low-temperature, lubricating oil is required.

This oil is being used in place of MIL-L-T7870.
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(b) Limitations: This 01lnshould not be used on aircraft equip-
ment such as guns when operation at -65F is necessary.

2.2 MIL-L-3572 Lubricant, colloidal graphite in oil .-

(a) Uses: Grade A oil is suitable for machine gun housing
guides, windshield wipers, and other lightly loaded, sliding members exposed
tc weather. Grade B oil is suitable for gear trains of hot running torpedoes.
Grade C o0il is suitable for the lubrication of medium or heavy- duty gun slides
without causing excessive resistance to counter-recoil at ambient temperatures
down to -10°F. It should retain sufficient lubricating properties to permit
free recoil and counter-recoil when the gun is heated as a result of sus-

+adnad £3ama
vailea iire.

(b) Limitations: It is not recommended for use in electrical

equipment or for extremes of temperature.

2.3 MIL-L-3918 Lubricating oil, instrument,

spreading, low temperature,-

jewel bearing, non-

.

(a) Uses: The oil covered by this specification is intended

for the lubrication of steel pivot and jewel bearing combinations in time-
pieces and other fine instruments. It does not spread on highly polished

clean metal or jewel surfaces but may tend to spread when used on unpolished
surfaces, especially when it is contaminated with dust or other foreign ma-
terials. It will allow operation of most instrument mechanisms at temper-
atures as low as -40°F (-40°C).

(b) Limitations: This oil should not be used on instrument-
type ball bearings because of the non-spreading properties of the material.

' Q L e __ae__ e .
2.4 MIL-L-6081 Lubricating oil, jet engine,

(a) Uses: This oil is intended for lubrication of specific
models of aircraft turbine engines.

{b) Limitations: This oil shall not be used in aircraft
turbine engines for which other lubricants are specified.
2.5 MIL-L-6082 Lubricating oil, aircraft reciprocating engine (piston).-
{2 e e v vs .- L . . .
\&) Uses: The lubricating oil, covered by this specification
is intended for use in aircraft reciprocating engines and for blending type IIa
and type IIIa oils under MIL-1-22851
(b) Limitations: The flash point for Grade 1065 o0il shall not
a Tauar v 2 LORO0T Tan1Z0~Y  _oa 11 oan. s . A ST T
be lower than +420°F (+216 Cj, and the Tlash point for Grade 1100 oil shall
not be lower than +L70°F (+2L3°(),

(oY
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2.6  MIL-L-6085 Lubricating oil, instrument, aircraft, low volatility .-

(a) Uses: This material is a low-temperature ¢il, containing
a synthetic oil component, in’.ibited against oxidation and possessing rust-
preventive properties. Primary applications are for aircraft instruments
and electronic -quipment.

(b) Limitations: The special synthetic components used in this
instrument oil may soften paint, natural rubber, neoprene, and electrical
insulating materials.

o 7 MTT _T_£NAL T.laad acd 2o~ -2 PR R R, T
Coe | ML L= L=UuvOu uuUL.Ll,b.b_Llﬁ Ol _geal pevroicull, base, -

(a) Uses: This oil is intended for use in gear boxes where
extreme pressure properties are required.

(n) Timi+antdiana Mhda ~A17 mmmdtndome mvbmama mvmncciirs o334 30

\ vy Ll b U LULID . 1l1lDo ULll Lollvalild CALLICUTC prosbule auudlvlives
and is not suitable for lubrication of internal combustion engines

2.8 MIL-L-7808 Lubricating oil, aircraft turbine engine, synthetic

base ,-

(a) Uses: The lubricating oil procurable to this specifica-
tion is intended for use in specific models of aircraft turbine engines,
helicopter transmissions, accessory and auxiliary equipment, auxiliary power
units and other types of equipment requiring a synthetic base oil.

(b) Limitations: This lubricant should not be used in systems
designed solely for petroleum lubricants, as serious deterioration of rubber
parts, coatings, and other organic materials may result.

(a) Uses: The lubricating oil covered by this specification is
intended for use in advanced design high-output shipboard main propulsion and
auxiliary diesel engines using fuel conforming to MIL-F-1688L.

(b) Limitations: It is not suitable for crankcase lubrication
of gasoline engines. This lubricant is intended only for use in the V-32-D2
power unit.

2.10 MIL-L-21260 Lubricating oil. internal combustion engine. pre-
servative .-

{a) Uses: The engine oils covered by this specification are
intended for preservative and break-in use in reciprocating spark-ignition
and compression 1gn1t10n englnes. in all types of ground equipment, at ambient
temperatures above -20°F (-29°C). As preservative media, the oils are in-
tended to protect engine parts from deterioration during shipment and storage.
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The oils should be used as factory-fill and break-in oils for all new and
rebuilt engines. The o0ils are also completely operational and need not be
drained until the first scheduled o0il change as specified by appropriate
lubrication orders. Type I oils are intended for use in all spark-ignition
and compression-ignition engines operating at output levels up to 150 psi,
BMEP. Type II oils are intended only for use in supercharged compression-
ignition engines operating at output levels of approximately 160 psi, BMEP,
and above and are not to be used in spark-ignition engines.

{b) Limitations: It is not generally suitable for gearbox
applications.

2.11 MIL-L-22851 Lubricating oil, aircraft piston engine (ashless
disgersant),—

(a) Uses: This oil is used for the lubrication of aircraft
piston engines. It contains additives to impart oxidation and dispersant
properties to the oil.

2.12 MIL-L-23699 Lubricating oil, aircraft turbine engines, synthetic

base.-

(a) Uses: This oil has a higher viscosity than MIL-L-7808 and
is intended for use in specific aircraft turbine engines, helicopter tran
missions and gear boxes, and can be used where MIL-L-7808 o0il has been u
previously.

4]
[
o]

(b) Limitations: Because of the higher viscosity, this oil
Cj. Certain types of silicone materi

may not be suitable below -Lo%F {—‘OO" g
may not be compatible (o0il forming, material softening) with this oil at tem-

peratures varying with the type of silicone material used.

2.13 MIL-L-25681 Lubricant, molybdenum disulfide, silicone base,

[T T U U T
[11gr lelpelacure, =

(a) Uses: This material is intended for use on slow speed
sliding surfaces operatlng at temperatures up to +750 “F and for use as an
anti-seize compound on threaded parts which operate at temperatures up to

1, nnOm
TLHUU .

(b) Limitations: This material should not be used on anti-
friction bearings under any circumstances.

(a) Uses: This lubricating oil is intended for use in special
aircraft turbine engine applications requiring a synthetic ester base oil

. . . . Teaa ~ A0, 14000 7 1.A0 L
with an approximate temperature range capability of -40 to +428°F (-40~ to
+220°C).
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(b) Limitations: This oil should not be used below -40°F
(-40°¢).

. . . . o} o
2.15 MIL-L-27694 Lubricating oil, instrument, -65° to +40O F.-

(a) Uses: This oil is intended for use in aircraft instruments,
such as tachometers, generators, gyromotors, gyro gimbals, and other applica-
tions involving light to moderate loads, small oscillatory motions, and rela-
tively high speeds, (up to 24,000 revolutions per minute (rpm)).

(b) Limitations: The synthetic oil component may soften paint
natural rubber, and some electrical insulating materials.

2.16 MIL-L-81846 Lubricating oil, instrument, ball bearing, high
flash point. -

(&) Uses: This oil is intended for use in precision instrument
and miniature ball bearings, for the temperature range of —670F (-55°C) to

o]
+302°F (+150°C).
2.17 MIL-L-83176 Lubricant, instrument bearing, petroleum base, -

(a) Uses: The lubricant covered by this specification is in-
tended for use in the spin axis bearings of inertial guidance gyros, accelerom-

eters and other suitable instrument applications.

3. HYDRAULI

3.1 MIL-H-5606 Hydraulic fluid, petroleum base; aircraft, missile
and ordnance. -

(a) Uses: This hydraulic fluid consists of light- -petroleum
fractions, a viscosity-index improver, an oxidation inhibitor, and an anti-
wear agent. t is dyed red for identification purposes. It is intended for

I s
use in automat pllots, shock absorbers, brakes, flap- control mechanisms,

5 also used in some self- contalne

oY
"
3
D
3
D
3
0]
<.
0

is
sms. This o0il mav he u

:
1

enisms. This oil may us
- ;

(b) Limitations: Since this product is subject to a rather
high rate of evaporation, it should not be used as a general purpose low-or
hig“—temperatLre lubricant. It is not interchangeable with any other type
or grade of hydraulic fluid.

3.2  MIL-H-6083 Hydraulic fluid, petroleum base, for preservation

(a) Uses: The hydraulic fluid is intended primarily for use
as a preservative medium for aircraft hydraulic systems and components an?

4L LY VAK IOV
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as an operational preservative fluid for ordnance equipment, such as recoil

mechanisms and hydraulic systems for rota tlng weapons or aiming devices. It
may be used in wide temperature -65° to +275°F (-54° to +135°C) applications
depending upon the operational parameters of the system.

(b) Limitations: The rust-preventive additive increases the
low-temperature viscosity of this oil and consequently is not generally suit-
able as an operating fluid in aircraft hydraulic systems unless equipment was
designed for this fluid or the design encompassed this fluid. This fluid is
not interchangeable with any other type or grade of hydraulic fluid.

3.3 MIL-H-84u46 Hydraulic fluid, nonpetroleum base, aircraft .-

{a) Uses: This hydraulic fluid is intended for use in high-
temperature aircraft hydraulic systems as defined in speecification MIL-H-5L4O.

o (o Limitations: This hydraulic fluid is limited to temperatures
of -65° to +400°F. This fluid is not interchangeable with hydraulic fluid,
castor oil base, specification MIL-H-T6LL4; nor hydraulic fluid, petroleum

base; aircraft, missile, and ordnance, specification MIL—H—5606.

ydraulic f‘luid, petroleum baseL high CEMpPET ature,

(a) Uses: The hydraulic fluid covered by this specification is
intended for use in hydraulic systems of flight vehicles over the temperature

~ LAOm o o O . ~ o
range of -40°F to +55°F (-40°C to +285°C)

(b) Limitations: This fluid is not interchangeable with any
other aircraft hydraulic fluid.

cca micaile —
asec 1SS1.¢€

(a) Uses: The hydraulic fluid covered by this specification
is intended for use in guided missile hydraulic systems at temperatures below
20°F.

(b) Limitations: This fluid is not interchangeable with hy-
draulic fluid, castor oil base, specification MIL-H-78LL. This fluid may be
substituted for hydraulic fluid, petroleum base, meeting the requirements of
MIL-H-5606, for low operation as specified.

3.6 MIL-H-L6170 Hydraulic fluid, rust inhibited, fire resistant,
synthetic hydrocarbon base.-

(a)

a

ses: This hydraulic fluid is a rust inhibited version

-H- 2 s intended for use in recoil mechanisms and tank hydraulic
systems. The fluid is rust inhibited and may be used as a preservative medium
for hydraulic systems and components.

(o o

e
pde

14308
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(b) Limitations: If used in any combat vehicles, a study should
be made to determine compatibility and low temperature operability.

3.7 MIL-H-81019 Hydraulic fluid, petrcleum base, ultra-low temper-
ature, -

(a) Uses: This hydraulic fliluid is intended for use in auto-
matic pilots, shock absorbers, brakes, flap-control mechanisms, missile
hydraulic servo-controller systems, and other hydraulic systems using synthetic

s . . O -
sealing material, in the -68° to +9900 temperature range.

(b) Limitations: This fluid is not interohangea le with any

s .2 - an o L T S A A
type or grade of hydraulic fluid other than MIL-H-5606 fluid which is to be
substituted only in emergencies.

3.8 MIL-H-83282 Hydraulic fluid, fire resistant synthetic hydro-
carbon base, aircraft . -

Ky +h ec

(a) Usesg: The hvdr u this sp pec

V& 1% . 41 iy U

is intended for use from -50° to L0O°F (-L45° to +204.L4° C) in automatic pilots,
shock absorbers, air compressor gear boxes, brakes, flap-control mechanisms,
missile hydraulic servo-controlled systems and other hydraulic systems using

synthetic sealing material.

€133 pnvara
11wl COVEre

o

I Aot 3 A
LdlLlauviLou

’.J-

e
1<
o

(b) Limitations: This hydraulic fluid is limited to tempera-
tures of -50° to +L0O0CF.

3.9  MIL-H-83306 Hydraulic fluid, fire resistant, phosphate ester
rer

(a) Uses: The fire resistant hydraulic fluid covered by this
s intended for use from -65°F (-5L4°C) to +225°F (106°¢C ) in

ens o

v
ct

(b) Limitations: This fluid is not miscible nor compatible
with MIL-H-5606 hydraulic fluid, nor with the synthetic (Buna N) rubber
seals used in hydraulic systems designed to operate on MIL-H-5606 fluid.

L, DAMPING FLUIDS

L1 VV-D-1078 Damping fluid, silicone base (dimethyl polysiloxane). -

(a) Uses: These fluids are intended for use as damping fluids,
transducer fluids, lubricants, heat transfer fluids, dielectric fluids, mold
release agents, water repellants, hydraulic fluids, and protective dressings

and impregnants.

11
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viscosities, tend to cause certaln elastomers to shrink and harden. Consid-
eration should be given to the type of elastomer used when in contact with
these fluids. The lubricant properties of these fluids are limited due to
poor steel-on-steel sliding characteristics.

h.2 MIL-S-81087 Silicone fluid, chlorinated phenyl, methyl poly-
siloxane .-

(a) Uses: This fluid is for lubricating, hydraulic, damping,

ted appllcatlons cver the temperature range of -1007 to +500°F, in-

c¢luding hydraulic systems and servo-mechanisms; crankcases and gear boxes
for mechanical drives and compressors, engines and pumps; ball, sleeve and
pivot bearings in instruments, electronic equipment, electric motors, etc.;
clocks and timing devices; fluid transmissions. Type I fluid is not oxida-
+ion inhibiteqd and in annlications where it is exmosed to n'l’r' the trgmper&—

LIMIL UL UT W uu.u Al Sppaalauviliic WLl CApPO=Cl

ture range is -100° to +h25 F. The Type II fluid is inhibited and is suitable
for use in oxidative environments over the -100° to +500°F temperature range.

(b) Limitations: Because of the tendency for the oxidation
inhibitor in type II fluid to separate when exposed to high temperatures in
a non-oxidative environment, this fluid should be reserved for severe and
rather continuous oxidizing conditions. This fluid should not be mixed with

any other lubricating oil or hydraulic fluid. Other oils or the additives
they contain may be insoluble or immiscible with this special silicone fluid.

4.3 MIL-D-83799 Damping fluid, silicone (specially blended). -

(a) Uses: This fluid is intended for use in liquid spring
applications of aircraft. The material may also be used as a damping fluid,
transducer fluid, heat transfer fluid, or as a lubricant. This fluid tends
to cause certain elastomers to shrink and harden.

{b) Limitations: Consideration should be given to the type
elastomer used when in contact with this fluid.

5. COMPOUNDS

5.1 VV-P-236 Petrolatum technical.-

{(a) Uses: This material is for use as a light grade of lubri-
cating greases. It may also be used as a constituent in certain types of
corrosion or rust preventive compounds.

(b) Limitations: It should not be used as a lubricant in
heavily loaded or hot running bearings.

12
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5.2 TT-5-1732 Sealing comppund, pipe Jjoint and thread, lead free,
general purpose (for threaded fittings). -

—

(a) Uses:
thread, Jjoint, and anti-se
water at pressures up to 1
350°F is materi
a

e compound is intended as a general purpose

ze compound for threaded fittings for steam and
0 pounds per square inch and temperatures up to
1

so be used on flared or cone- type flttlngs in

o /m W
)
3
=
[
|._:
5
<
o

(b) Limitations: This compound is nxt intended for use in
joints and threaded parts on high-pressure steam and water lines.

oull B

(a) Uses: This anti-seize compound is for use on threads of
gts and bolts of super-heated steam installation at temperatures up
F

O+
n
B

(b) Limitations: This material is not intended for use with
austenitic steels.

[~ e -

5.4 MIL-C-5024 Compound, lubricating, inner tube, aircraft tire.-

(a) Uses: This material is for use as an inner tube lubricant
in mounting aircraft tires.

It should net be specified in lieu of
ol + "
(= 8 w 11

i
for spark-plug threads. This compounu is also suitable for o her high-
temDerature abplications up to QOOOF, such as stainless steel bolts on jet

{(b) Limitations: This material is primarily an anti-seize
compound and will not be generally suitable where sealing properties are
required. Since it contains graphite. a conducting material, it should be
used with discretion in electrical equipment.

reventives are to be us

(a) Uses: These corrosic

preservatives and operational oils for those aircraft engines utilizing
mineral base oils. This material should be used as required by MIL-E-6058,
MIL-E-6059, MIL-E-5595, and MIL-E-560T.

e}
-]
o]

(b) Limitations: Operation of engines with this material is
limited to a maximum of 50 hours.

13
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5.7 MIL-L-8362 Lubricant, tire and rim, demounting. -

(a) Uses: This material is for effective easier tire demounting
by l, ricatlng the interface of the tire bead and the tire rim and in
effecting more satisfactory bead, tube, and flap positioning during
mountlng of tires.
5.8 MIL-S-8660 Silicone compound. -

(a) Uses: This material is used as a sealant: to prevent galvanic
corrosion due to moisture penetration in areas of dissimilar metal contact,
or sealing high-tension electrical connections of aircraft and automotive

1A

Hh

engines; seali 18 and illSUlatiﬁg eijecironic equ nent where material must
remain in soft state to allow easy disassembly, as a lubrlcant and sealant
for rubber "0O" rings and gaskets; when mixed with molybdenum disulfide,

for threaded connections on piping and valves that come in contact with
corrosive liquids and gases. OThis compound is suitable for use between

£CO __ 1 a/NnN°Tm (_E/ ,.nfl 19700 0N
-0J danda T4uUuU I (—Jo4 alll Tous L.

(b) Limitations: It is not to be used on electrical connectors
having natural rubber inserts, as noted in applicable technical orders
or specifications for connectors.

5.9 MIL-T-27730 Tape, anti-seize, polytetraflucroethylene, with
dispenser. -
(a) Uses: This tape is intended for use as an anti-seize
and sealant of pipe threads of liquid and gaseous oxygen systems of 2000
psi and less.

(b) Limitations: This material should not be used at tempera-
tures in excess of 500°F.

(b) Limitations: Thlb compound should not be used at tempera-
tures in excess of +155 F (+68 C).

j—t
-~
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6. SOLID LUBRICANTS

Qo o~

6.1 S5-G-659 Graphite, dry lubricating. -

(a) Uses: This material is a 200-mesh, high-grade, powdered
graphite for use either as a dry lubricant or mlxed with a suitable proven
specification oil. Molybdenum disulfide conforming to MIL-M-7866 shall

be used in preference to this material, if possible.

(b) Limitations: This material is not intended for blending
with oils or greases by service or materials units.

6.2 MIL-M-7866 Molybdenum disulfide, technical, lubrication grade. -

bric
Oor as a component with a suitable specification oil or grease for special
applications where no other specification lubricant is satisfactory. It
is used for thread anti-seize, for light loaded applications where a
fluid lubricant is nh1ect10nab1¢ and occasicnally with approved cil or

grease for highly loaded gears where the specification oil or grease is
inadequate by itself,

(a) Uses: This material is intended for use as a dry lubricant

(b} Limitations: The bonded lubricant does not give corrosion
protecticon., This lubricant must be bonded to surface to utilize maximum
lubrication potential. Mixtures of this powder with specification oils

or greases should not be prepared in the field or for applications where
performance data has not been established.

[ ST PR B Y - U T U Sy 3 3
6 L b‘-icdut, SUJ-iU- J-J-J-“, neat cureu, COrrosi10il 4iiiia

(a) Uses: This solid film lubricant is intended for sliding
motion types of app. applications, such as plain spherical bearings, flap
tracks, hinges, cam surfaces, gears, etc.

(b) Limitations: This material should not be used with oils
or greases unless field use indicates otherwise. Since this lubricant
requires curing at 300°F for 1 hour, it should not be applied to alloys
whose properties are adversely affected by exposure to these conditions.

6.4 MIL-L-23398 Lubricant, solid film, air drying 6 -

(a) Uses: This dry solid film lubricant is intended for bonding
on steel, titanium, aluminum, and aluminum alloys where conventional lub-
h

ricants are difficult to apply. This is an air dried material which can
be applied to parts of complete assemblies where curing by heating is not

possible, such as plain spherical bearings, flap tracks, hinge pins, and
cam surfaces. This material will provide a low friction surface to reduce
wear and prevent galling and seizing of rubbing parts.

(b) Limitations: This material should not be used with oils
or greases unless field use indicates otherwise. Spraying should be

15
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used only with adequate ventilation. Caution must be exercised to
prevent over-heating of spray cans, or use in areas where potential
ignition sources exist.

6.5 MIL-L-46010 Lubricant, solid film, heat cured, corrosion

inhibiting.-

(a) Uses: This solid film lubricant is intended for use on
aluminum, aluminum alloys, copper and copper alloys, steel, stainle
steel, titanium ma

is useful where temperatures may range from -90  to +400°F (-68 to
+204 C) It is useful in mechanisms that are lubricated for life, and
also in mechanisms operated at infrequent intervals. It is useful in
operations consisting of reciprocating motion, loaded to 15 psi or less,

re contamination with conventicnal fluid lubricants is probable. It

and chromium and nickel bearine surfaces This

Ny aliGQ COICOHmIUT allG vcarl il 1.‘.\-'\—\—-:- ..;

is generally suitable for sliding motion applications such as plain and
spherical bea rings, flap tracks, hinges, threads, and cam surfaces.

lubricant should not be used on materiais

S
ad 'l-\u the curing temperature Tt should
G tne <curing ttemperacure. SnNcu.ig

v e

not be used in oneratlons consisting of rotary motion above 100 rpm

under heavy loads where the possibility of conventional fluid lubricant

contamination exists. The cured lubricant film is highly resistant to

conventional fluid lubricants, but the high fluid pressures developed in
I3 4

heavily loaded sleeve type bearings drastically reduces the wear life
provided by the solid film lubricant. It should not be used on bearings
containing rolling elements.

6.6 MIL-L-46147 Lubricant, solid film, air-cured, corrosion inhibiting. -

(a) Uses: This solid film lubricant is intended for use on

aluminum, aluminum alloys, copper and copper alloys, steel, stainless
steel, titanium, and chromium and nickel bearin surfaces. This material

om0 __0

is 8seful where temperatures may range from -90 to +200 F (-67 to
+93°C). It is useful in mechanisms that are lubricated for life, and
also in mechanisms operated at infrequent intervals. It is useful in

isms equ in

operations consisting of reciprocating motion, loaded to 15 psi or less,
where contamination with conventional fluid lubricants is probable. It
is useful to touch up worn surfaces originally ceated with lubricants

conforming to MIL-L-46010. It is useful for sliding motion applications
such as plain and spherical bearings, flap tracks, hinges, threads, and

cam surfaces.

rotary motion above 100 rpm under neavy loads where the poss
of conv n

COi

(b) Limitations: This lubricant should not be used in operations
consisting of 100 the possibility
ventiona

nel fluid lubricants contamination exists The cured lubricsa

film is highly resistant to conventional fluid lubricants, but the high
fluid pressures developed in heavily loaded sleeve type bearings drastically
reduces the wear life provided by the solid film lubricant. It should not be
used on bearings containing rolling elements.

14
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6.7 MIL-1-81329 Lubricant, solid fil X me environment. -

(a) Uses: This material is intended for use in liquid oxygen
systems, space vehicles, bearing assemblies, actuators, and other equipment
where environments of extreme temperatures, nuclear radiation, and

. 3

acuum pféCLuue the use of conventional lubricants and organlc solid
Im

(b) Limitations: This material is not to be used on materials

that may be advgrsely affected by exposure to the specific cure temperature
of +300 F (#149°C). It should not be used with oils or greases unless
performance evaluaticon has shown satisfactory performance.

[
-
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Table I. List cof properties for more generally used lubricating greases

MIL-G-6032
Specification Requirements MIL-G-4343 | Type I j Type 1I |MIL-L-19%

Dropping Point, ©F Min. 325 260 260 _—

_ . S o I
Penetration at +{{ b
Unworked, Min. - 100 23 _—

Worked 260-300 | 100-310| 20-k2 —

After 4 Mo. Storage

Imunarlred Min

unworgea, Min. —— _— _— J——

Worked, % Change +30 +30 +30 -—

Work Stability
(100,000 Strokes), Max. -_— —_— _— —

Evaporation in 22 Hours
Test Temp., OF +210 — —_— —
Loss, % Wt., Max. 2.5 . R —

Bomb Oxid PSI Drop
at +210°F

100 Hrs., Max. 5.0 --- 5.0

500 Hrs., Max. ’ —-—- - -

Corrosion

Copper Strip,

ol Hrs., at +212°F Pass --- —

Bomb Copper Corrosion

PSI Drop at 210°F

20 Hrs, Max. — _— _—
Discoloration of Copper == Pass _—
Rust Preventive Proper-

ties Pass —— Pass

0il Separation, 30 Hrs.

Temp., OF +212 _— _—
% Weight, Max. 5.0 _— -—
Low Temperature Properties

Torque

Temp. , oF —— _—— _—
Starting, g-cm, Max. —_— _— ——
Running, g-cm, MaX. —— _ _—
Apparent Viscosity

Temp. , Op -65 —— —

20 Sec-1 Shear
Rate, - Poises,Max.
ber Swell

Days at +158°F, % Swell
Max. 29 —_— —_—

Ruh
nuoe
T
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List of properties for more generally used lubricating

MIL-HDBK-2T5A

1, 2),
MIL-G-4343

MIL-G-6032
Type I Type II

ype 1

St M W an W WA e e W44 s e aa

Op?er Cycling Resistance to Rubber
Pass Performance | Fuel and Aque- Compatibilty
ous Solutions, Emulsifica-
Film tion Re-
Stability sistance,
Machine Gun
Performance
Specification Requirements MIL-G-2116k MIL-G-235L9 MIL-G-23827 MIL-C-25013
Dropping Point, ©F Min. 325 450 325 450
Penetration at +77°F
Unworked, Min 200 - 200 -
Worked 260-310 270-315 270-310 260-330
After 6 Mo. Storage
Unworked, Min. 200 - 200 200
Worked, % Change +30 +30 +30 +30
Worked Stability
(100,000 Strokes), Max. 375 - 375 375
Evaporation in 22 Hours
Test Temp., °OF +210 +350 +210 +400
Loss, % Wt., Max. 2.0 7.0 2.0 L.o
Bomb Oxid. PSI Drop
at +210°F ) o
100 Hrs., Max. 10.0 - 0.0 5.0 (+250°F)
500 Hrs., Max. 15.0 —-— 15.0 -
Corrosion
Copper Strip,
2k Hrs. at +212°F Pass Pass (+350°F) -— Pass
Bomb Copper Corrosion
PSI Drop at +210°F
20 Hrs., Max. —— - 1.0 -
iscoloration of
Copper -_— —— Pass -—
Rust Preventive
Properties Pass - Pass Pass
Anti-Friction Bearing
Performance
Temp., °F 250 — 250 450
Time, Hours, Min. 1000 -— 1000 500
Load Wear Index
(Mean Hertz Load), Min. 50 50 30 -
19
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‘Table I. List of properties for more generally used lubricating grease (Cont'd)
Specification Requirements MIL-G-21164 MIL-G-23549 |MIL-G-23827 MIL-G-25013
0il Separation, 30 Hours
Temp., OF +212 +350 +212 +450
ZWeight, Max 5.0 6.0 5.0 7.5
Low Temperature Properties
Torque
Temp., °OF -100 —— -100 -100
Starting, g-cm, Max. 10,000 —— 10,000 2,000
Running, g-cm, Max. 1,000 -—= 1,000 500
Apparent Viscosity
o
Temp., F —_— _— R _—
20 Sec-1 Shear
Rate, - Poises Max. -—= - - -
Rubber Swell o
7 Days at +150 F, 7 Swell - - -—= -
Max.
Other 5% MoS2 Salt Spray Gear Wear -
Pass Water Wash
Out
20
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List of properties for more generaily used lubricating greases

Specification Requirements MIL-G-25537 MIL-G-27617 MIL-G-38220 MIL-G-38277
Dropping Point, °F Min. +280 -—= +400 4650
Penctration at +77°F
Unworked, Min. 200 200 270 350
Worked 265-305 280-340 270-340 350-400
After 6 Mo. Storage
Unworked, Min. 200 200 -— —-_—
Worked 265-305 +30% Change - -—
Worked Stability
(100,000 Stokes), Max. 375 - 375 -
Evaporation in022 Hours
Test Temp., F +210 +00 +400 +600
Loss, 7 Wt., Max. 7.0 7.0 10.0 28.0
Bomb Oxid PSI Drop at*+210°
100 Hrs., Max. 5 -— - -——
500 Hrs., Max. 20(400 hrs) _— —_ _—
Corrosion
24 Hrs. at +212°F rese rese - o
Bomb Copper Corrosion -—= -—-
PST Drop at +210°% — —
20 Hrs. Max. —_ -—-
Discoloration of Copper S1.Brown Max. -
Rust Preventive Proper-
ties Pass - —_—— .
Anti-Friction Bearing
Performange
Temp., F -— +00 -— -—-
Time, Hours, Min. -—- 400 -— ——
Load Wear Index
(Mean Hertz Load), Min. —_— — - -
Nil Cannvran +31An 2N HAwira
Oil Separgtion, 30 Hours
Temp., F +212 00 +#00 600
% Weight, Max. 5.0 15.0 10.0 20.0

21
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Table I. List of properties for more generally used lubricating greases (Cont'd)

Specification Requirements MIL-G-25537| MIL-G-27617 | MIL-G-38220 | MIL-G-38277
Low Temperature Properties
Torque R
Temp., F -65 -30 -— -—=
Starting, g-cm, Max 15,000 7,000 5,000 2,500
Running, g-cm, Max. 2,000 2,000 500 -
Apparent Viscosity
Temp., °F ——- - -40 -
20 Sec-1 Shear Rate - — —_— 120,000 —
Poises, Max.
Rubber Swell )
7 Days at 158°F, % Swell
Max. - -— -— -
Other Oscillation Shock Water Water
Pass Sensitivity Resistance Resistance
with liquid
oxygen,
resistance
to fuel.

22
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Table I. List of properties for more generally used lubricating greases (Cont'd)
—
Specification Requirements MIL-G-46006 | MIL-G-81322 | MIL-G-81827 | MIL-G-83261
Dropping Point, °F Min. 350 450 450 450
n s -2 e 1'7_1011
renecration at ~// r
Unworked, Min. -— -— 200 ===
Worked 265-295 265-320 265-320 270-340
After 6 Mo. Storagc
Unworked === 200 -— -
Worked, % Change +30 +30 S _—
Worked Stability
(100,000 Strokes), Max. —_— 350 - 375
Evaporation in_ 22 Hours
Test Temp., CF — 4350 4350 4450
Loss, 7%ZWt., Max - 10.0 10.0 12.5
Bomb Oxid PSI Drop at +210°F
100 Hrs., Max. 10.0 -—= -—— -
500 Hrs., Max. — 25.0 25.0 -—=
Corrosion
Copper Strip,
24 Hrs, at +212%F Pass Pass Pass -—
Bomb Copper Corrosgion
PSI Drop at +210°F
20 Hrs. Max -— - -— -—
Discoloration of Copper Pass - Pass -
Rust Preventive Properties -—- Pass -— -—=
Anti-Friction Bearing
Performance
Temp. , °p - +350 -— -—=
Time, Hours, Min. - 400 -—= -—=
Load Wear Index
{Mean Hertz Load), Min. 32 30 50 90
0il Separgtion, 30 Hours
Temp., F - +350 +350 +50
ZWeight, Max. - 10.0 7.5 20.0
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generally used

lubricating grease (Cont'd)

Low Temperature Properties

b —

2L

Toraue
. ) o, _an _an _——
Lemp., r —— ou Suv
Starting; g-cm; Max. - 10.000 10,000 5000
Running, g-cm, Max. -— 2,500 (1hr) 2,500 (1lhr) 1000
Apparent Xiscosity
Temp., F 77 -— - -
M Char_1 Choar ato -
~\v (VA= A wilc Qs navey
Poises, Max. 500 -—= — ——
Rubber Swell
7 Days at 158 F, %Swell - 15.0 15.0 ===
Max.
Other Extracted Steel on MOS ,Content, Oscillation,
Mineral 0il, Steel gear Salt spray, Steel on
Pass Viscosity, wear, boiling Steel wear
flash point, Oscillation! water
- pour point immersion
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Table I. List of properties for more generally used lubricating greases

Specification Requirements MIL-G-83363 MIL-G-83414

Dropping Point, °F Min. - —

Penetration at +77°F
Unworked, Min. 280 280
Worked, Max. 315 315

After 6 Mo. Storage
Unworked, Min. -— -—
Worked - -

Worked Stability

(100,000 Strokes), Max. 375 375
Evaporation in022 Hours
Test Temp., F +300 _—
Loss, % Wt., Max. 5.0 —

Bomb Oxid. PSI Drop at +210°F
100 Hrs., Max. — _—
500 Hrs., Max. JE— -

Corrosion
Copper Strip, _— .
24 Hr. at +210°F — —
Bomb Copper Corrosion
PSI Drop at +210°F
20 Hrs. Max

Discoloration of Copper -_— P
Rust Preventive Properties - ——

Anti-Friction Bearing
Performance _ _—
Temp., F - -
Time, Hours, Min.

Load Wear Index

(Mean Hertz Load), Min. 90 60
0il Separation, 30 Hours
Temp., °F +300 +350
7 Weight, Max. 10 5
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Table I. List of properties for more generally used lubricating grease {Cont
Specification Requirements MIL-G-83363 MIL-G-83414
— e ——
Low Temperature Pronerties
Toraue
o ——
Temp., F 2 500
Starting, g-cm, Max. 3,000 » U
. S 1 NnNN 7850
Running, g-cm, Max. 1,600 750
A mranmt Uiarngd vy
Apparciic é.LD\.UDLI.
Temp., F -—- -—
20 Sec-1 Shear Rate, - - -
. Poises, Max.
Rubber Swell o
7 Days at 158 F, % Swell Max. -—= -
Other Steel on Steel on
o - C+onl wraar
Pass Steel wear Steel wear

N\
o\
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Table II. List of important properties for more generally used engine oils
Specification Requirements MIL-L-23699 MIL-1L-27502
Pryarinitatinn NAn —_— -
llCLLPLLC‘LLUII IS AN AT
Color ASTM. Max. -—= —-——=
Total Acid No. Max. 0.50 0.50
Viscosity Index (Min.) -— -—
Viscogity in Centistokes
+2100F 5.0 to 5.5 Report
+100°F 25.0 (Min.) Report
[e] 71 A0~ |AO._./\,.O....\
Viscosity Stability (Test Temp.) -40°F (4070C) =40 Flao C)
Initial Viscosity cs Max. 13600 Report
Viscosity after 72 Hrs. % Change)] 6 (17,000 Max
o Max.
Flash Point F Min. +475 +475
Pour Point °F Max -65 65
Corrosion and Oxidation 72 Hrs. @ 48 Hrs. @
Qt+tahilityv (Temn L& Timo) 12L,70m ). ANOL 1) neOp 1. A0~ V. £1.0xm
Stadclilily (a:eémp. & 11me) +34(7F +40U0°F T4d42) ¢ +4-0 H +404 H
Copper +0.h +0.4 - —_— R
Change Steel 30.2  40.2 0.2 +0.2 E
in Aluminum Yo.2 +0.2 To.2 30.2 6
Weight Silver ¥0.2 0.2  F0.2 10.2 R
MG/cm Magnesium A oo In 9 - N o m
7 52 1u,¢ TU. L —_— :_u.c i
Titanium o o +0.2 — _—
Viscosity @ 100°F, % Change (-5 to (-5 to Report] (25) (100
+15) +25) )
Total Apid No., Change, Max. 2.0 3.0 Report | ___ -
Foamlng aracteristics
@ 75°F 5 Min. Aeration, Vol. 25 ml 25 ml
o Settling, Vol. None (1 Min.) None (60 Sec.)
@ 200 F 5 Min. Aeration, Vol. 25 ml 25 ml
o Settling, Vol. None (1 Min.) None (60 Sec.)
@ 75°F 5 Min. Aeration, Vol. 25 ml 25 ml
Settling, Vol. None (1 Min.) None (60 Sec.)
Rishhar Qurall {Tuna)
R[UUUEL owelilr (iypey o
% Vol. Change @ 150°F(70°C), 5 - 25 12 - 35
72 Hrs. Std. H
@ 400°F(20k47C),
e on ~: - c ng g - 25
{2 Hrs. dtd. ! 5> - &> 2 <2
- ae o (M2 O Mamwn AL Hre @+hOOOF 6—% Hrs. @+)400 F
Evaporation (llme€ &« L€mp., o= LI's. ©
% Max. 10 5.0
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Table II. List of important properties for more generally

ABBOTTAEROSPACE.COM

used engine oils (Cont'd)

Specification Requirements

MIL-L-23699

MIL-L-27502

Engine Endurance Test (Hrs.)

Storage Stability, Lead
Corrosion After

ks ) b o W T ~~ A TTa T -
pA uays, Leda wL. LO
7 Days, Lead Wt. Lo

Report

[y
(@]
n
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"able III. List of important properties of more generally used miscellaneous oils
Specification Requirement VV-1.-800 MIL.-1.-3918 MIL-1-6085 MTI,-IL-6086
L(Grade)M
Color ASTM, Max. 7 - 5 ——— ——
o
Pour Point ~F Max. -70 - -70 _Lo -20
O . o .
Flash Point F Min. +275 -—- +365 +280 +310
Neutralization No.,Max. P 0.60 _— 1.0 1.0
Viscosity @+210°F Min —_— 3.5 3.5 L.9 8.5
@] . . 0. D
CS @+130mF Min. -— ! 8.5 8.5 _— _—

@+100°F Min. 12 i 9.5 - 23 60

@ 0o°F Min. — ! -— -— -— -

@ -hogF Max. 7,000 1600 1580 —

@ -65F Max. 60,000 -— 10,000 —
Viscosity TIndex Min —_— ; —_— — 80
Precipitation No. Max. 0.05 : _— 0 0.10
Corrosion & Oxidation o o

Stability (Time & Temp.) |168 Hrs.@250 F -— 168 Hrs.@250°F -—
Onnner +0N 2 +N B +0 2 —_
Copper +0.2 +0.5 +0.2
Change Steel +0.2 +0.5 +0.2 ——
in Wt2 Aluminum +0.2 ' B +0.2 _—
MG/cm Silver +0.2 i -— Cadmium-Plated -
- ! Steel +0.2 _—
Magnesium +0.2 ! S +0.2_ _—
% Change in Visc. -5 to +20 +5 +5 @+130°F -
@ +100°F B - --
Change in Total Acid No. 0.20 0.15 0.5
Low Temp. Stability Must Pass Must Pass Must Pass -
No Crystallization, 72 Hrs. L8 Hrs. 72 Hrs. P
Separation or Precipi R - R
tation -65"F -L4o'F -65 F -—
. . o
Evaporation (Time & Temp.) — 22 Hrs.@+210 F - -—
% Evap. Max. o 2.0 1.0 -
Corrosivity Test No Cor- 2 of 5 Panels o
rosion or Pitting _— - Must Pass
Protection 100 Hours —— _— L of 5 Panels -
Must Pass
Copper Corrosion ° E o
Time & Temp. _— 3 Hrs.@+212°F | — 3 Hrs.@+212°F
Max. Corrosion — No discolora- | —— ASTM No. 2
tion of strip
33
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Table ITI.

List of important properties of more generally used miscellaneous oils

Specification Requirements MIL-L-27694 VV-P-236
Y S 3
Color ASTM, Max. — No. 8
s S
o ;
Pour Point F Max. -80 ——
F1 h Paint OV M cnn Anc [ s AT
fiasn reint ¢ Max. + 500 3G5 (Min.,
!
Neutralization No., Max -— 0.1
nnnnnn +-r A1 ’)1r\or' | ¥ K. ~ s .
vViSLUS1ILY \:’rLLUOI‘ LiLlil. 14 (U :
CS @+130 F Min. —_— _— ;
(o) .
@+1000F Min. 41 —_—
@ OOF Min. _— _—
@ —400F Max. -— -—
@ -65°F Max. 1000 -
Viscosity Index Min. N ——
Precipitation No. Max. —_ 0.10

Corrosion & Oxidation
Stability (Time & Temp.)

Copper
Chanoo Ctaanl
Chan g Steel
in Wt. Aluminum
Mg/cm? Silver
Magnesiym

Change in Visc. @+100°F
Change in Total Acid No.

BN

Low Temp. Stability
No Crystallization, Separation
or Precipitation

Evaporation (Time & Temp.)
% Evap. Max.

Corrocivity
vvvvvvvv 1Ty

or Pitting

Tact [
Test(
)

Protection 100 Hours

D
Time & Temp.
Max. Corrosion

+5
0.5

Must Pass

72 Hrs.
-65°F

22 Hrs. @+400°F

[\*]

m 0

o
1 hr @ 225 F
2.0

2k hrs @ 210°F
no green color
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Specification Requirements

MIL-H-5606

MIL-H-6083

Color, Max. Part Dye to 0il (Type)

Pour Point °F Max.

Neutralization No. Max.

Viscosity
@+130°F
@ -40°F
@ -65F

for 168 Hrs.
Steel
Aluminum
Magnesium
Cadium-Plated Steel
Copper

Corrosion Max. ASTM

% Change in Visc. @+1309F
Increase in Neut., No. Max.
Low Temp. Stability

72 Hours @ -650F

Shear Stability
% Viscosity Decreasg Max.
No Greater @ 130°F

@ -40 OF

No.

Increase in Neut. Max.

Rubber Swell (Standard L)

s ML

a1 = o Moo
voliluile uvildlige /% lidX.

Copper Corrosion, Max. ASTM

= . o A1 enOn
Evaporation, Max. @+150 F

Foaming Characteristics
@+75°F 5 Min. Aeration, Vol.
Settling, Vol.

(Continued on next page)

1 to 10,000 (Red)

Must Pass

Pass
n
rass

Myst
Must

[
\n
(=)

r QO

B H.
N

[oRR

65ml
None (10 Min.)

35

1 to 10,000 (Red)

10.0
800
3500

AN NN

ASNEIFAPIFIPS

|
(%]
+
N
(]

o
w
o

Must Pass

t
o

[}
oo
(e

N

o o
-
(ud
=
0
o
&

o0
N

65ml
None (10 Min.)
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Y THE

Specification Requirements

@%2000F 5 Min. Aeration, Vol.

Settling, Vol.
@ +75°F 5 Min. Aeration, Vol.
Settling, Vol.
(After 10 Min. Test)
Selid Particle Contamination
Allowable 5-15 Microns
Number 16-25 Microns
(Max.) 26-50 Microns
51-100 Microns
Over 100 Microns

Precipitation No.
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List of important properties for more generally used hydraulic fluids

Specification Requirementg MIL-H-8446 MIL-H-27601 MIL-H-46004
Color, Max. Part Dye to 0il (Type) -— - 1 to 10,000(Yellow)
Pour Point °F Min. =75 -65 =75
Flash Point °F Min. +395 +360 +200
Neutralization No. Max. 0.20 0.20 0.20
Viscosity in Centigtokes
@+l30§F Min. — — — |
@ -40 F Max. -— 4000 75 !
@ -65 F Max. 2500 Report 300 _
!
Corrosion & Oxidagion ;
Stability @ 250 F for 168 Hrs. ‘
Steel -—- —— +0.2 !
Change Aluminum -— -— +0.2 {
in Wt Magnesium - = 10.2 f
Mg/cm2 Cadium-Plated Steel -— - 40.2
Copper —-— - +0.6
Corrosion Max. AS o 1 -— ——-
%Z Change in Vige. @4+130°F -— -5 to +20 -5 to +20
Increase in Neut, No. Max. 0.50 -— 0.20
Low Temp. Stabil%ty
72 Hours @ -85 F Must Pass Must Pass Must Pass
Shear Stability
% Viscosity Decregse Max. -— —-—= —_——
No Greater @+130 F o -— -— —_—
Than Ref. Fluid @ -40° F —-— - -
Increase in Neut. No. Max. 0.5 -—— -
Rubber Swell (Standard L)
Volume Change, 7, Max. 15.0 to 25.0 10.0 19.0 to 26.5
Copper Corrosion, Max. ASTM ——— - -
{
Evaporation, Max. @+150°F -— -— Oily but not |
hard or tacky
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Table IV. List of important properties for more generally used hydraulic fluids (Cont'd) -

Specification Requirements MIL-H-8446 MIL-H-27601 MIL-H-46004 i

Foamine Characteristics

@475°F 5 Min. Aeration, Vol. -— 75ml -——=
o Settling, Vol. —_— None (3 Min.) B
@200 F 5 Min. Aeration, Vol. -—— 75mi -——
Settling, Vol. ——- None (3 Min.) -

0+75°F 5 Min. Aeration, Vol. - 75ml ———
Settling, Vol. - None (3 Min.) -—

(After 10 Min. Test)

Solid Particle Contamination

Allowable 5-15 Microns —-—- 2500 2500
Number 16-25 Microns - 1000 1000
(Max.) 26-50 Microns - 250 250
51-100 Microns —— 25 25

Over 100 Microns - None None

Precipitation No. -— -— 0
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Table IV. List of important properties for more generally used hydraulic fluids
Specification Requirements MIL-H-L46170 MIL-H-81019 MIL-H-83282
Color, Max. Part Dye to 0il (Type) ——— - _—
Pour Point °F -65 -90 -65
Flash Point °F Min. +h27.9 +200 +L00
Neutralization No. Max. 0.20 0.20 0.10
Viscosity in Centistokes

o . o

@+130°F Min. 3.5(98.9°C) 5 Report

@-L40°F Max. 2600 200 2200

@-65°F Max. _— 800 -
Corrosion & Oxidation

Stability @+250°F for 168 Hrs.

Steel +0.20 +0.20 +0.20

Change Aluminum +0.20 +0.20 +0.20

in Wt, Magnesium +0.20 +0.20 +0.20

Mg/cm2 Cadmium-Plated Steel +0.20 +0.20 +0.20

Copper +0.60 +0.60 +0.60

Corrosion Max. ASTM - 3 2

% Change in Visc. @+130°F +10(37.8°¢C) -5 to +20 -10 to +10
Increase in Neut. No. Max. 0.30 0.20 0.20
Low Temp Stability

72 Hours @ —650F Must Pass Must Pass Must Pass
Shear Stability

% Viscosity Decrease Max.

No Greater @ +130°F —_— Must Pass -

Than Ref. Fluid @ -Lo°F -— Must Pass -—
Rubber Swell (Standard L)

Volume Change % Max. 15-25 19.0" to 28.0 18.0 to 30.0
Copper Corrosion, Max. ASTM 2 2 —-—
Evaporation, Max. @ 150°F 5% Oily but not ——

hard or tacky

Foaming Characteristics

@+75°F 5 Min. Aeration, Vol. 65ml 65ml 65ml
o Settling, Vol. None (10 Min.) | None (10 Min.)| None (10 Min.)

@+200 F 5 Min. Aeration, Vol. 65ml - -—-
Settling, Vol. None (10 Min.) —_— -—
@+75°F 5 Min. Aeration, Vol. 65ml - -
Settling, Vol. None (10 Min.) L - -—

(After 10 Min. Test)
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Table IV List of important properties for more generally used hydraulic fluids (Cont'd)
Specification Requirements MIL-H-k46170 MIL-H-81019 MIL-H-83282

S50lid Particle Contamination

Allowable 5-15 Microns 5000 2500 5000
Number 16-25 Microns 1000 1000 1000
(Max.) 26-50 Microns 250 250 250
51-100 Microns 50 None 50

Over 100 Microns 10 None i0

Precipitation No. - -— -
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Table IV.
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List of important properties for more generaly used hydraulic

. .
uids (Cont'd

Specification Requirements

MIL-H-58%306

Color, Max. Part Dye to 0il (Type)

O
Pour Point F Max. -80
. O .
Flash Point “F Min. +320
Neutralization No. Max. 0.20
Viscosit% in Centistokes
@ +13Q°F Min. —_—
@ —hOnF Max. -
@ -5 F Max. 2000
Corrosion & Oxidation
Stability @ +250°F for 168 Hrs.
Steel +0.20
Change Aluminum +0.20
in Wt Magnesium +0.20
Mg/cmé Cadmium-Plated Steel +C.20
Copper +0.60
Corrosion Max. ASTM -
% Change in Visc. @ +130°F -1.0 tn +1.0
Increase in Neut. No. Max. 0.20

Low Temp Stability
72 Hours @ -650F

Shear Stability
% Viscosity Decrease Max.
No Greater @ +130°F
Than Ref. Fluid @ -LO°F

Rubber Swell (Standard L)

T~

Tiima Manvnosas 7 Moo
yoiwncoc \,uaug)c /0 AN .

Copper Corrosion, Max. ASTM
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MIL-HDBK-275A

Table IV. List of important properties for more generally used hydraulic fluids (Cont'a

Sp:cification Requirements MIL-H-83306

Foaming Characteristics

@ +75°F 5 Min. Aeration, Vol. 100ml
Settling, Vol. None (10 Min.)

@ +200°F 5 Min. Aeration, Vol. 75ml
Settling, Vol. None (10 Min.)

@ +75°F 5 Min. Aeration, Vol. 100ml
Settling, Vol. None (10 Min.)

(After 10 Min. Test)

S50lid Particle Contamination

Allowable 5-15 Microns 30000
Number 16-25 Microns 2500
(Max.) 26-50 Microns 1500
51-100 Microns 1500
Oover 100 Microns 1500

Precipitation No. _—

e
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(SEE FONTNOTES AT

43

END OF TABLE)

MIL-HDBK-275A
Table V. List of approved lubricants 1/
Product Lubrication Specification NATO 3/
Symbol 2/ and Grades No.
Lubricating Greases
Grease, Pneumatic System CPS MIL-G-4343 3=-392
Grease, Plug Valve, Gasoline and

0il Resistant GRG MIL-G-6032 -363
Lubricant, All-Weather, Semi-Fluid,

for Aircraft Ordnance LAS MIL-L-19701 ———
Grease, Molybdenum Disulfide

(for Low and High Temperatures) GMD MIL-G-21164 G-353
Grease, General Purpose GGP MIL-G-23549 -
Grease; Aircraft and Instrument,

Gear and Actuator Screw GIA MIL-G-2382 G-354
Grease, Aircraft, Ball and Roller

Bearings BRH MIL-G-25013 G-372
Grease, Aircraft, Helicopter

Oscillating Bearings GOB MIL-G-25537 G-366
Grease, Aircraft, Fuel and 0il

Resistant -— | MIL-G-27617 N
Grease, Aircraft, High Speed, Ball

and Roller Bearing - MIL-G-38220 -
Grease, Aircraft, High Speed, Ball

and Roller Bearlng +600°F _— MIL-G-38277 -—
Grease, Aircraft —— MIL-G-46006 _——
Grease, Aircraft, General Purpose,

Wide Temperature Range WTR MIL-G-81322 G-395
Grease, Aircraft, High Load Cap-

acity, Wide Temperature Range - MIL-G-81827 -
Grease, Aircraft, Extreme Pressure,

Anti-Wear - MIL-G-83261 -—
Grease, Transmission, Helicopter —_— | MIL-G-83363 _—
Grease, Gun Mount, Aircraft _— | MIL-G-83414 _—

Lubricating Uils §
¥
Lubricating 0il, General Purpose, g

Preservative (Water=Displacing, PL- ;

Low Temperature) Special : VV-1-800 0-190
Lubricant, Colloidal,Graphite in 0il LCG {  MIL-L-3572 ——
Lubricating 0il, Instrument, Jewel |

Bearing, Non-Spreading, Low |

Temperature OCW ¢ MIL-L-3218 _—
Lubricating 0il, Jet Yngine I MIL-L-6061

—- | Grade 1005 0-132
—_— l Grade 1010 0-133
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M1 L=HDBE«-2754A
Table V. TList of approved lubricants 1/ (Cont'd)
Product Lubrication Specification NATO 3/
Symbol 2/ and Grades No.
Lubricating Gils {(Uont'd)
Tubricating 0il, Alrcraft MIL-1-6082
Reelprocating Engine (Piston) - Grade 1100 0-117
Lubricating Oil, Instrument, Air- Grade 1065 0-113
i craft, Low Volatility OAL MIL-L-6085 0-147
Lubricating 011, Gear, Peiroleum
Base OGR MIL-L-6086
Grade M 0-155
Grade L 0-153
Lubricating 011, Adrcraft Turbine
Infine, Synthetic Base LTG MIL-1-7808 0-148
Tubricating 0il, Internal Combustion 9110 MIL-L-9000 0-272
Fnrine, Diesel 9170 0-273
5250 0-274
9500 0-276
Lubricating 0il, Internal Combustion PE-1 MIL-L-21260 c-6Lo
I'nrine, Preservative PE-2 C-6k42
PE-3 C-6hL
‘mtricating Oil, Alrcraft Piston LAD MIL-L-22851
‘jrne (Ashiens Dispersant) Type II 0-128
Type III 0-123
Tubricat v 011, Aircraft Turbine
Inrine, Oynthetic Bas - MIL-L-23699 0-156
Libhricant, Molybdenum )1 ulfide,
“ilicone Base, High Temperature J— MIL-L-25681 S-1735
Lubricating Cil. Aircraft Turbine
Engine, Est»- ’nse - MIL-L-27502 -
Iubricating 011, Instrument,
~559 1o +hoovy - MIL-L-2769h J—
Hydraulic Fluids
Mydraulic Fluid, Petroleum Base;
Aireraft, Missile, and Ordnance —_— MIL-H-5606 H-515
Hydraulic Fluid, Petroleun Base,
for Preservation and Operation —— MIL-H-6083 C-635
Hyriranlic Fluid, Honpetroleum Base,
Airerait _— MIL-H-84LE —_—
Hydraul ie Fluld, Petroleum Base, High
Jemperature, Flight Vehicle S MIL-H-27601 S
yvdraulic ¥luid, Vetroleum Base,
Missile - MIL-H-4600kL _—
iydraulic Fluid, Kost Inhibited, Fire v aan
Reaistant, Synthetic Base - M1 L~-H-40170 —
Hydre je Fluid, Petroieum Base
HJJT::ian; %;m;orazu;e ’ - MIL-H-81019 -—=
: « wid, Fire Resistant, ) :
ﬁ;;”éltwrwgyI"M(drbnn Base, Aircraft -— MT1.-1H-83282 : —_—
Yyaranlic Wigid, Fire Resistant, e,
Phesphate Bater Base, A1Yb1141 - MIL-l=03300 -

(UTF FOOTNOTRES AT FEND OF TABLE)
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Table V.

MIL-HDBK-2T75A

List of approved lubricants 1/ (Cont'a)

Product Lubrication Specification NATO 3/
Symbol 2/ and Grades NO.
Damping Fluids

Damping Fluid, Silicone Base

(Dimethyl Polysiloxane) - VV-D-1078 See 3/
Silicone Fluid, Chlorinated Phenyl

Methyl Polysiloxane -—= MIL-S-81087 H-536
Damping Fluid, Silicone

(Specially Blended) -—— MIL-D-83799 -—

Compounds

Petrolatum Technical PET VV-P-236 S-743
Sealing Compound; Pipe Joint and

Thread, Lead Free General

Purpose (for Threaded Fittings) —_— TT-S-1732 —-——-
Anti-Seize Compound, High

Temperature - MIL-A-907 -
Compound, Lubricating, Inner Tube,

Aircraft Tire - MIL-C-5024 -—=
Thread Compound; Anti-Seize,

Graphite-Petrolatum - MIL-T-5544 S-720
Corrosion-Preventive, Aircraft

Engine CFN-2 MIL-C-6529 See 3/
Lubricant, Tire and Rim, Demounting -—- MIL-1L-8362 —-—
Silicone Compound —-— MIL-S-8660 S-736
Tape, Anti-Seize, Polytetrafluoro-

ethylene, With Dispenser —-— MIL-T-27730 S~1736
Lubricating Compound, Fluorosilicone -— MIL-L-47022 —_—
Solid Film Lubricants
Graphite, Dry Lubricating -— $S-G-659 S-732
Molybdenum Disulfide, Technical,

Lubrication Grade MDS MIL-M-7866 S-740
Lubricant, Solid Film, Heat Cured |

Corrosion Inhibiting —— MIL-1-8937 S-1738
Lubricant, Solid Film, Air Drying — MIL-1-23398 S-7h9
Lubricant, Solid Film, Heat Cured,

Corrosion Inhibiting — MIL-I,-L6010 _—
Lubricant, Sclid Film, Air-Cured,

Corrosion Inhibiting —_— MIT-1-46147 -—
Lubricant, Solid Film, Extreme

Environment o MI1,-1-81329 S-1737

(SEE FOOTNOTES ON NEXT PAGE)

ks



herein.

THIS DOCUMEN BY THE

W_E[3F1PJH3/\L_ LIBRARY

ABBOTTAEROSPACE.COM

ins a list of lubricants which have engineering
on Navy and Air Force aircraft when prOCured

effective issue of the specification indicated

2/ The abbreviation symbols are intended for use in lubricaton
T charts and Service instructions where space requirements
necessitate the use of abbreviations. NATO numbers should be
used if shown. Otherwise, lubrication symbols shall be used.
If neither number or symbol is shown, the specification number
shall be used on charts and service instructions.
3/ NATO NO. ASCC AIR STD 15/1, STANAG 1135.
Custodians:
Army - AV Preparing Activity
Navy - AS Navy - AS
Air Force - 11 Project No. 15GP-0018

Reviewer Activity:

Army - ME, MI, MR, TE
Afir Force - 68
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