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WASHINGTON, DC 20301

MIT-HDBK-275A
Guide For Selection Of Lubricant Fluids And Compounds For Use In Flight

Vehicles And Components.
29 June 1976

1. This standardization handbook was developed for the Department of
Defense in accordance with established procedure.

2. This publication was approved on 29 June 1976 for printing
and inclusion in the military standardization handbook series,

3. This handbock 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 regquire-~
ments.

L. 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 should be
addressed to: Engineering Specifications and Standerds Department (Code 93},
Naval Air Engineering Center, Lakehurst, N.J. 08733 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1L26) appearing at

the end of this document or by letter.
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29 June 1976
Superseding
MIL-HDBK-275( ASG)
1 May 1969
CHAPTER I
SCOPE

This handbock establishes design guides for selection of suitable
lubricant fluids and compounds, which conform to approved specifications,
as required by MIL-8TD-838. It includes descriptive material relative to
application and limitations of the materials, a list of material specifi-
cations together with specific reguirements (table I), and a list of the
more important specification characteristics (tables IT and III). (See
pages 18 through 43.} Viscosity-temperatures characteristics of aireraft
and aireraft engine oils are shown in figures 1 and 2 (see pages LT and bgj.-

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

CHAPTER TI

GENERAL APPLICATIONS AND LIMITATIONS

1. LUBRICATING GREASES

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

{a) Uses: 'This grease is intended for use in pneumstic 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-L3L3 greases
have proven satisfactory in service at pressures to 2000 pourds per square
ineh {psi).

{(b) Limitations: This material is suitable for use on MIL-P-5516
rubber. It should not be used with cother types of rubber without determining
the compatibility between the rubber and gresse.

1.2 MIL-G-6032 Grease, plug valve, gasoline and oil resistant, -
{(a) Uses: This grease is intended for use as a lubricant on
tapered plug valves, gaskets, and other applications in fuel and o0il systems

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 cycling conditions.

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

1.4 MIL-G~21164 Grease, molybdenum disulfide [for low and high
temperatures .-

(a) Uses: This grease is intended for use as a lubricant for
accessory splines, heavily losded 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.

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

1.5 MIL-G-23549 Grease, general purpcse .-

{a) Uses: This material is intended for use on steam catapult
footpads, autcmotive, and ground support equipment. It is intended for use
under conditions of high temperature, high load, salt water, and contact
with live steam,

1.6 MIL-G-23827 Grease; aircraft and instrument, gear and actuater
screw -~

{(a) Uses: This grease is intended for use in ball, roller, and
needle bearings, gears, and on sliding and rolling surfaces of such equipment
as instruments, cameras, electronic gear, and aircraft control systems. Tt
is particularly suitablie for equipment which must operate at both low and
high temperatures. Its extremely low volatility is of advantage in prevent-
ing oil fogging in optical instruments. - This grease is alsoc intended for
general use on alrcraft gears, actuator screws and other eguipment reguiring
a lubricant with high load-carrying capacity over a temperature range of
-100°F (~73°¢) to +250°F (+122°C) and for short periods up to +300°F {149°C).
This material replaces greases conforming to MIL-G-3278, MIL-G-7118, and
MIL-G~15T93. .
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{b) Limitations: OCrease conforming to MIL-G-23827 contains
a relatively low-viscosity oil in order to obtain adequate low-temperature
properties. The low oil viscosity 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.

The special synthetic oils used in this . grease may soften paint,
natural rubber, neoprene, and electrical insulating materials. Genersally,
this grease will allow equipment to operate at -100°F. However, the increase
in torque at -lOOOF, mgy amount to as much as tenfold over the torque at
normal temperatures. This factor must be taken into consideration in the
design of equipment.

1.7 MIL-G-25013 Grease, aircraft, ball and roller bearings.-

(a) Uses: This grease is intended for use in ball and roller
bearings over the temperature range of -100° to +450°F, It 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 eguipment at -100°F and will lubricate anti-frictiocn bearings continu-

Aely ot tamnarotiives ace hich g +LENTE when the anasd factor oy DY vwalns of
SUs.Ly a7 Lemperatures as nifga as w45V f whoell ThAL 3pefd IafLuler o L Va.us oL

the bearing does not exceed 200,000, This grease replaces that conforming
to MIL=-G-273h3.

(b) Limitations: This grease should not be specified for appli-
cations in which the main action involves the sliding of metal-on-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 osciliating 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 suitable 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 clil resistant.-

(a) Uses: This grease is intended .for use in lubrication of
taper plug valves, gaskets, and bearings in fuel and oil systems of aircraft
and ground support equipment over a temperature range of -30° to +k0C°F. It
is also suiltable 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-
tien hazards.

w
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1.10 MIL-C-38220 Grease, aircraft, high speed, ball and roller bearing.-

(a) Uses: This grease 1s 1ntended for use in ball and roller bear-
ings over a temperature range of- 409 to +h00 F and DN values up to 400,000.

(b} Limitations: Use in such appllcatlons ss aireraft actuators,
g=ar boxes, and similar equlpment is not recommended Wlthout prlor performance
evaluation:

o l.li MIL~G-38277 Grease, aircraft, high speed, ball and roller bearing,
600°F.- . ] _ .

(a) Uses: The grease is intended for use in ball and roller
bearings over the temperature range of -25% to +600%F (-4° to +315°C). It is
particularly designed for applications in the temperature range where, norm-
ally, soap-type petiroleum ¢il or soap—type synthetic oil greases are not
appllcable.

(b) Limitations: Use in such applicaticns as aircraft actustors,
gear boxes, and similar -equipment is recommended only after performance
evaluation.tests have proved the lubricant satisfactory.

1.12 MIL-G-46Q06 Grease, -ajrcraft -

(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

oreage ig algo gati cf‘nni’nrv for the lubrication of n'ls:n-n gnr’l antifriction

O =mer e ws Rool SSbvaiosa Rl Vil A AL ol w o ria u‘.

bearings operated in the temperature range of +32° to +275 F, under heavy"
loads, and in the presence of water. )
Ve - - .‘ - .
(b) leltatlons The grease is- not to be used at an operation
\ N .
temperature exceeding +2755F. Co-
5’

‘1.13 MIL- G—81322 Grease, aircraft, general ‘purpose, wide temperature

range .-

* {a} Uses: The grease covered by this specification is intended

toc be used as & 5&714:1.1:._1. purpose ycubc in anliC‘;&tiOﬁ"ﬁhETE Operaticn at
temperatures as low as -80°F (-62°C) and ds 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.

- g L e N

{b} Limitations: This grease should not be specified in lieu
of MIL-G-2116k4 or MIL-G—23559 without prior performance evaluation. This:
materlal«replaces greases conformlng to MIL—G—2576O MIL- G~3545, and MIL-G-T711.

1.1h MIL G- 81827 GreasgAkalrcraft hlgh 1oad capacity, wide temper-
ature range.-

(a) Uses: This greaseiis intended for use as a lubricant for
heavily loaded accessory splines, sliding surfaces and antifriction bearings
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operating through a wide tempersture range of -80°F (-62°C) to +3500F (+177°¢C)
where molybdenum disulfide will delay or prevent seizure in the event of in-
adequate lubrication. This grease is compatible with elastomeric seals.

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

1.15 MIL-G-81937 Grease, instrument, ultra clean.-

(a) Uses: The grease covered by this specification is intended
to be used for the lubrication of bearings in instruments and related compo-
nents such ag synchros and gyros. Lt is ideally suited for bearings having
small tolerances with respect to clearance.

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

(a) Uses: 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 partlcularly de51gned for
operation in the temperature range of -100°F to +L50°F.

{b) Limitstions: This grease should not be used at temperatures
in excess of +450°F.

1.17 MIL-G-83363 Grease, transmission, helicopter.-

(a) Uses: This grease is intended for use in helicopter tail
rotor and intermediate transmissions and gear boxes.

(b) Limitations: This grease is intended for use in helicopters
only.

1.18 MIL-G-8341k4 Grease, gunmount, aircraft.-

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

{p}] Limitations: This grease is not intended for other uses
without prior performance evaluation.

2. LUBRICATING OILS -

2.1 VV-L-800 Lubricating oil, general purpcse, preservative, {water-
displacing, low temperature.-

{a) -Uses: This material is intended for use in the lubrication

and protection agalnst corrosion of small arms, in the lubrication of fuze

mechanisms, general sguirt-can asireraft applications, =nd whenever a generai-

purpose, water-displacing, low-temperature, lubricating oil is requlred
This oil is being used in place of MIL-L-7870.
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(b) Limitatious: This oil should not be used on aircraft equip-
ment such &s guns when operaticon at -65 F is necessary.

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

(2) Uses: Orade A oil is suitable for machine gun housing
guides, windshield wipers, and other lightly loaded, sliding members exposed
to weather. Grade B oil is suitable for gear trains of hot running torpedoces.
Grade C o0il is suitable for the lubrication of medium or heavy-duty gun slides
without causing excessive resistance to counter-recolil at ambient temperatures
down to -109F. It should retsin sufficient lubricating properties to permit
free recoil and counter~recoil when the gun is heated as a result of sus-
tained fire.

(b} Iimibaticns: It is not recommended for use in electrical
equipment or for extremes of temperature.

2.3 MIL-1-3918 Lubrlcatl_g oil, 1nstrument Jewel bearing, non-
spreading, low temperature.-

{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 bul mey 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).

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

2.4 MIL-L-6081 Lubricating oil, jet engine, -

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

(b} Timita ations: This o0il shall not be used in ai

itati 8 d reraft
turbine engines for which other Jlubricants are specified.

2.5 MIL-L-6082 Lubricating oil, aircraft reciprocating engine {piston}.-

(a) Uses: The lubricating oil, covered by this specification
is intended for use in aircraft reciprocating englnes and for blending type Ila
and type IIIa oils under MIL- L 22851

(b) Limitstions: The flash point for Grade 1065 oil shall not
be lower than +L20CF Z+21€5C), and the flash point for Grade 1100 oil shall

A Lo LrrmOeo f

- S IPC, PR
not ve lower than '\"‘-HU ¥ o(+243°C).

—

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

(a) Uses: This material is a low-temperature oil, containing
& synthetic o0il component, in:ibited against oxidation and possessing rust-
preventive properties. Primary applications are for aircraf{ instruments
and electronic =guipment.

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

2.7 MIL-L-6086 Lubricating oil, gear, petroleum, base.-

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

(b) Limitations: This oil contains extreme pressure additives
and is not suitable for lubrication of internal combustion engines.

2.8 MIL-L-7808 Lubriceting cil, aircraft turbine engine, synthetic

bage ,~
.

(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 suxiliary 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.

[ ST o
L

o Fam o o~ £ P | ~
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{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-16884.

(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-2126C Lubricating ¢il, internal combustion engine, pre-

{a)} Uses: The engine oils covered by this specification are
intended for preservative and break-in use in reciprocating spark-ignition
and compression ignition engines, in all types of ground equipment, at ambient
temperatures above -20°F (—2900). 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 oils are also completely operational and need not be
drained until the first scheduled oil change as specified by appropriate
lubrication orders. Type I oils are intended for use in all spark-ignition
and compression-igniticon engines cperating 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, sireraft piston engine (ashless
dispersant). -

{a) Uses: This oil is used for the lubricetion of aircraft
piston engines. Tt contains additives‘to impart oxidation and dispersant
properties to the oil. ‘

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

(a} Uses: This oil has a higher viscosity than MIL-L-78C8 and
is intended for use in specific aircraft turbine engines, helicopter trans-
m1531ons and gear boxes, and can be used where MIL-1-7808 o0il has been used

(b) Limitations: Because of the higher viscosity, this oil
may not be suitable below -LO°F {-40°C). Certain types of silicone materials
may not be compatible {0il 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,
high temperature, -

(a) Uses: This material is intended for use on slow speed
alas Al guimfamac nv\nv‘ﬂ"-ﬂnn at Foammarataiian A " s LTFTEAVD nnR £ - Mo Ao O
SLLlULILE oWl lalvto L) J.CI-U.LLI& Q-U L;CUJL)CJ. Sl o LLH Ly T2V U il J.UL uo ao dll
anti-geize compound on threaded paris which operate at temperatures up to
o)
+1L400°F.

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

2.1% MIL-L-2T502 Lubricating oil, aircraft turbine engine, ester base,-

(a) Uses: This lubricating oil is intended for use in special

aircraft turbine engine applications requiring a synthetic ester base oil

o - s + 1 ~aCm 7 P,
with an approx:l.ma‘l:e Le.[llper‘ature range Cﬂ.paDl.ley' Ol =-4uU CO 420 F \“‘—iU Lo

+220°C7}.
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(0%} {b) Limitations: This oil should not be used below -40°F
-40°¢c). :

2.15 MIL-L-27694 Lubricating oil, instrument, -65° to +L00°F.-

{a) Uses: This oil is intended for use in aireraft 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,
wnatural rubber, and some electrical insulating materials.

2.16 MIL-1-81846 Lubricating oil, instrument, ball bearing, high
flash point. -

(a) Uses: This o0il is intended for use in precision instrument
and miniature ball bearings, for the temperature range of -67°F (-55°C) to
+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 suitabie instrument applications.

3.. HYDRAULIC FLUIDS

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

{a) Uses: This hydraulic fluid consists of light-petroleum
fractions, a viscosity-index improver, am-oxidation inhibitor, and an anti-
wear agent. It is dyed red for identification purposes. It is intended for
use in automatic pilots, shock absorbers, brakes, flap~c6ntrol mechanisms,
missile hydranlic servo-controlled systems, and other hydraulic systems using
synthetic sealing material. The oil is also used in some self-contained, hy-
draulic propeller feathering mechanisms. This oil may be used in open systems
at temperatures from -65°F to +160°F and up to +2?50F in closed airless systems.

(b} Limitations: Since this product is subject to a rather
high rate of evaporation, it should nct be used as a general purpose low-or
high~temperature 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
and operation. —

(8) Uses: The hydraulic fluid is intended primarily for use
as a preservative medium for aircraft hydraulic systems and components and
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as an operational preservative fluid for ordnance equipment, such as recoil .
mechanisms and hydraulic systems for rotating 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 uniess 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-8LL46 Hydraulic fluid, nonpetroleum base, aircraft .-

(a) Uses: This hydraulic fluid-is intended for use in high-
temperature aircraft hydraulic systems as defined in speeification MIL-H-5LLO.

(b) Limitations: This hydraulic fluid is limited tc temperatures .
of 65 to +400°F. “This fluid is not interchangeable with hydraulic fluid,
castor oil base, specification MIL-H-T6Lh4; nor hydraulic fluid, petroleum
base; aircraft, missile, and ordnance, specification MIL-H-5606.

3.4 MIL-H-27601 Hydreulic fluid, petroleum base, high temperature,
flight vehicle, - .

(a) Uses: The hydrauli¢ fluid covered by this specification is
intended for use in hgdraullc systems of Tlight vehicles over the temperature

range of -h0°F to +55°F (-L0°C tc +285°C). .

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

3.5 - MIL-E-L46004 Hydraulic fluid, petroleum base,. m15511e -

(a) Uses: The hydraullc fluid covered by this specification
is 1ntended for use in gulded missile hydraulic systems at temperatures below
20%F.

(o} Limitations: This fluid.is not interchangeable with hy-
draulic fluid, castor oil base, specification MIL-H-784L. This fluid may be
substituted for hydraulic fluid, petroleum base, meeting the requirements of
MI1-H-5606, for low operation as specified.

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

(a) Uses: This hydraulic fluid is a rust inhibited version
of MIL-H-83282 and is intended for use in recoil mechanisms and tank hydraulic
systems. The fluid is rust-inhibited and may be used as a preservative mediunm
for hydrauliec systems and components.

10
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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, petroleum base, ultra-low temper-

ature -

(a) Uses: This hydraulic fluid 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

sealing material, in the -68° to +99°C temperature range.

{(b) Limitations: This fluid is not interchangeable with any
type or grade of hydraulic fluid other than MIL-H-5606 f1luid which is to be
substituted cnly in emergencies.

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

{a) Uses: The hydraulie fluld covered by this specification
is intended for use from -50° to LOOPF (-45° to +204.4°C) in automastic pilots,
shock abgorbers, alr compressor gear boxes, brakes, flap-contrcl mechanisms,
missile hydrsasulic servo-controlled systems and other hydraulic systems using
synthetic sealing material.

o (b} Limitations: This hydravnlic fluid is limited to tempera-
tures of =50 to +LOOYF.

3.9 MIL-H-83306 Hydraulic fiuid, fire resistant, phosphate ester
base, aircraft -

{a) Uses: The fire resistant hydraulic fluid covered by this
specification is intended for use from -65°F (-549C) to +225°F (106%C) in
the hydraulic systems of aircraft.

(b) Limitations: This fiuid 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

4.1 Vv-D-1078 Damping fluid, silicone bage (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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(b) Limitations: These fluids, particularly in the lower
viscosities, tend to cause certain 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.

b.2  MIL-5-81087 Silicone fluid, ehlorinated phenyl, methyl poly-—
siloxane .-

{a} Uses: This filuid is for lubricating, hydraulic, damping,
and related applications over the temperature range of -100° to +500°F, in-
cluding 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, electrie motors., etec.;
clocks and timing devices; fluid transmissions. Type I fluid is not oxida-
tion inhibited, and in applications where it is exposed to air, the tempera-
ture range is -100° to +L425°F. The Type IT fluid is inhibited and is suitable
for use in oxidative enviromnments over the -100° to +500°F temperature range.

(b) Limitations: Because of the tendency for the oxidation
inhibitor in type 11 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 cr hydraulic fluid. Other oils or the additives
they contain may be insoluble or immiscible with this speqial silicone fluid.

L.3 MIL-D-83799 Damping fiuid, silicone {specially blended).-

{a) Uses: This fluid is intended for use in liquid spring
applicaticons of aircraft. The material may also be used as a damping fluid,
transducer fluid, heat transfer fluid, or as & lubricant. This finid 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 materisl 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.

=
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5.2 TT-85-1732 Sealing compound, pipe joint and thread, lead free,
general purpose (for threaded fittings).-

(a) Uses: The compound is intended as a general purpose
thread, joint, and anti-seize compound for threaded fittings for steam and
water at pressures up to 150 pounds per square inch and temperatures up to
350°F. This material may also be used on flared or cone-type Fittings in
gaseous systems above 150 psi when such & reguirement exists and there is
compatibility between the system media and the compound.

£ T .3 A

. iby Limitaticns: This compound is act intended for use in
Jjoints and threaded parts on high-pressure steam and water lines.

5.3 MIL-A-S07 Anti-seize compound, high temperature.-

{a) Uses: This anti-seize compound is for use on threads of

steel nuts and bolts of super~heated steam installation at temperstures up
to 1050°F.

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

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

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

(b) Limitations: It should not be specified in lieu of
MI1-L-8362 without performance evalustion.

5.5 MIL-T-5544 Thread compound; anti-seize, graphite-petrolatum.-

{a) Uses: This is an anti-seize compound developed primarily
for spark-plug threads. This compound is also suitable for other high-

temperature applications up to QOOOF, such as stainless steel bolts on jet
engine mountings.

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

{a) Uses: These corrosion preventives are to be used as engine
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-55959 and MIL—E—56OT.

-

{(b) Limitations: Operation of engines with this material is
limited to a maximum of 5G hours.

1=
L
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5.7 MIL-1-8362 Lubricant, tire and rim, demounting. -

(a) Uses: This material is for effective easier tire demounting
by lubricating the interface of the tire bead and the. tire rim and in
effecting more satisfactory bead, tube, and flap positioning during
mounting of tires.

5.8 MIL-5-8660 Silicone compound. -

(a) Uses: This material 1s used as a sealant: to prevent galvanic
corrosion due to meisture penetration in areas of dissimilar metal contact,
for sealing high-tension electrical connections of alrcraft and automotive
engines; sealing and insulating electronic equipment where material must
remain in soft state to.allow. easy disassembly, as a lubricant and sealant
for rubber "0" rings and gaskets; when mixed with molybdenum disulfide,
for threaded connectlions on piping and valves that come in contact with
corrosive liquids ang gases. 0This compound is suitable for use between
-65° and +400°F (-54 and +2047C).

{b) Limitations: It 1s 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, polytetrafluorocethylene, with
dispenser. -

{a) Uses: This tape is intended for use as an anti-seize
and sealant of pipe threads of liquld and gaseous oxygen systems of 2000¢
psl and less.

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

5.10 MIL-L-47022 Lubricating compound, fluorosilicone. -

{a) Uses: ﬁ';

ha 11oad £ mtalls
be used for installin

£1u 0r05111cone lubricating compound is 1ntended
ala

ramowin nrafAarmad naslinee dn a 1ianid
LASCOMEYLIC PYEICYTMES packilgs Ali & aaquid

rr
o

pPT opellant rocket engine which utilizes inhibited red fuming nittic
acid and unsymmetrical dimethylhydra21ne propellants.

(b) Limitations: Thls compound should not be used at tempera-
LAmitatlons
tures in excess of +155° F (+68 c). .

14
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6. SOLID LUBRICANTS

6.1 8S-G-63% Graphite, dry lubricating. -

(a} Uses: This material is a 200-mesh, high-grade, powdered
graphite for use either as a dry lubricant or mixed with a suitable proven
specification oil. Molybdenum disulfide conforming to MIL-M-7866 shall
be used in preference to this material, if possible.

[+
"
d

(a) Uses: This material is intended for use as a dry lubricant
or as a component with a suitable specification o0il 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 objectionable, and occasionally with approved oil or

grease for highly lcaded gears where the specification oil or grease is
inadequate by itself.

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

6.3 MIL-1-8937 Lubricant, solid film, heat cured, corrosion inhibiting.-

(a) Uses: This solid film lubricant is intended for sliding
motion types of 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-1-23398 Lubricant, solid film, air drying. -

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

=
a1
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used only with adequate ventilation. Caution must be exercised to .
. : ventiL. al . !

prevent over-heating of spray cans, or use in areas where. potential

ignition sources exist. :

6.5 MIL-L-46010 Lubricant, solid f£ilm, heat cured, corrosion
inhibiting.- . S . -

(a) Uses: This so0lid film lubricant is intended for use on
aluminum, aluminum alloys, copper and copper alloys, steel, stainless
steel, titanium, and chromium and nickel bearing surfaceg. Thig material
is useful where temperatures may range from -90 to +400°F (-68" to
+2040C). 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, :
where contamination with conventional fluid lubricants is probable. It
is generally suitable for sliding motion applications such as plain and

spherical bearings, flap tracks, hinges, threads, and cam surfaces.

{(b) Limitation: This lubricant should not be used on materials
which will be adversely affected by the curing temperature. It should
not be used in operations consistlng of rotary motion above 100 rpm
under heavy loads where the possibility of conventional fluid lubricant
contamination exists. The cured lubricant film ig 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.
6.6 MIL~L-46147 Lubricant, solid film, air-cured, corrosion inhibiting. - . J

(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 bearing surfaceg;' Thig“material
is gseful where temperatures may range from -90° to +200 R (~-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
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-4601C. It is useful for sliding motion applications
such as plain and spherical bearings, flap tracks, hinges, threads, and
cam surfaces. ' ) : :

. o . . 3} t

(b) Limitations: This lubricant should not be used in'operations
consisting of rotary motion above 100 rpm under heavy loads where'the possibility
of conventional fluid lubricants contamination exists. 'The cured lubricant
film is highly resistant to conventional fluid lubricdants, but the high
fluid pressures developed in heavily loaded sleeve typé bearings drastically
reduces the wear life provided by the solid film lubrieant. It should not be

used on bearings containing rolling elements.-

16
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6.7 MWIL-1-81329 Lubricant, solid film, extreme 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

vacuum preclude the use of conventicnal lubricants and organic solid
film lubricants. -

(b) Limitations: This material is not to be used on materials
that may be adversely affected by exposure to the specific cure temperature
of +300°F (+149°C). 1t should not be used with oils or greases unless
performance evaluation has shown satisfactory performance.

17
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List cof properties for more generally used lubricating greases

Specification Requirements

MIL-G-b3h3

Type I

MIL-G-6032

Type I1

MIL-L-18701

Dropping Point, °F
b 1

.

3
MILTL «

o

Penetration at +77°F
Unworked, Min.
Worked

After L Mo. Storage
Unworked, Min.
Worked, % Change

Work Stability

(100,000 Strokes), Max
Evaporation in 22 Hours

Test Temp., OF

Loss, % Wt., Max,
Bomb Oxid P3I Drop

at +210°F

100 Hrs., Max.

500 Hrs., Max.

Corrosion
Copper Strip,
2% Hrs., at +212°F
Bomb Copper Corrosion
PSI Drop at 210°F
20 Hrs, Max.

- .
Discoloration of Copper

Rust Preventive Proper-
ties -

Temp., °F

[ 7 J i r
% Weight, Max.

Torque
Temp., °F

Running, g-cm, Max.
Apparent V15c051ty
Temp., °F
20 Sec~1 Shear
Rubber Swell

Max.

0il Separation, 30 Hrs.

Low Temperature Properties

Starting, g-cm, Max.

Rate, ~ Poises,Max.

7 Days at +158°F, % Swell

205
e

260-300

+30

+210
2.5

5.0

Pass

- . Pass

+212
5 0N

PR

29

18

260

100
100-310

260

23
20-L2

+30
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Table I. List of properties for more generally used lubricating greases (Cont'd)
) MIL-G-6032
Specification Requirements MIL-G-U4343{ Type I Type II| MIL-1-19701
= — P R - e —— - —
Other 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~21164| MIL-G-23549 | MIL-G-23827 | MIL-C-25013
Dropping Point, °F Min. 325 450 325 450
Penetration at +TT°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., °F +210 +350 +210 +400
Loss, % Wt., Max. 2.0 7.0 2.0 4.0
Bomb Cxid. PSI Drop
at +210°F ' o
100 Hrs., Max. 10.0 ——— 10.0 5.0 (+250°F)
500 Hrs., Max. 15.0 - 15.0 ——
Corrosion
Copper Strip, o
24 Hrs. at +212°F Pass Pass {+350°F) _— Pass
Bomb Copper Corrosion
PST Drop at +210°F .
20 Hrs., Max. - - 1.0 —
Discoloration 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., ©F +212 +350 +212 +450
ZWeight, Max ’ 5.0 6.0 5.0 7.5
Low Temperature Properties
Torgue ‘
Temp., 9OF -100 - =100 -100
Starting, g-cm, Max. 10,000 —— 10,000 2,000
Running, g-cm, Max, 1,008 — 1,000 500
, Apparent Viscosity
Temp., °F —_— — —— —_
20 Sec~1 Shear
Rate, - Poises,Max. = - -—= -
Rubber Swell
7 Days at -RlSOOF, % Swell -— —— - -
. Ma‘x' i
Other 5% Mo§, Salt Spray Gear Wear —
Pass 2
Water Wash
Out
20
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Table I. List of properties for more genmerally used lubricating greases
Specification Requirements MIL-G-25537 MIL-G-27617 MIL-G-38220 | MIL-G-38277
Dropping Point, °F Min. +280 - +00 4650
Penetration 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 in 22 Hours
Test Temp., °r +210 +00 +400 +600
Loss, ‘% Wt., Max. 7.0 7.0 10.0 28.0
Bomb Oxid PST Drop at>+210°
100 Hrs., Max. 5 ——— — ——
500 Hzs., Max. 20(L00 hrs) _— — _—
Corrosion
Copper Strip, o e
24 Hrs. at +212°F Pass Pass
Bomb Copper Corrosion -— -
PSI Drop at +210°F -— -—
20 Hrs. Max. ) - -—
Discoleration of Copper S1.Brown Max. -—-
Rust Preventive Proper-
ties Pass -— —_— _—
Anti-Friction Bearing
Performan%e
Temp., F -—- 4400 -—- ——
Time, Hours, Min. - 400 - -—
Load Wear Index
(Mean Hertz Load), Min. - —_— — —_—
0il Separation, 30 Hours
Temp., °F 212 400 +#00 4600
# 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) .
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| MIL-G-38277

Specification Requirements MIL~-G-25537| MIL-G-27617 | MIL-G-38220
Low Temperature Properties
Torque
Temp., UF -65 . =30 -— -
Starting, g-cm, Max. 15,000 7,000 5,000 2,500
Running, g-cm, Max. 2,000 2,000 500 -—
Apparent giscosity
Temp., F - -— ~40 ——-
20 Sec-1 Shear Rate - -_— — 120,000 _
Poises, Max.
Rubber Swell
7 Days at 1580F, % Swell
Max. -— - —— -
Other Oscillation Shock Water Water
Pass Sensitivity Resistance Resistance
with liquia
oxygen,
resigtance
to fuel.

i
|
e
i
¢
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Table I. List of properties for more. generally used lubricating greases (Conf‘d)

g
Specification Requirements MIL-G-46006 | MIL-G-81322 | MIL-G-81827 | MIL-G-83261
Dropping Point, °F Min. 350 450 450 450
Penetration at +77°F
Unworked, Min. — —_— 200 -
Worked 265-295 265-320 265-320 270-340
After 6 Mo. Storage
Unworked —-— 200 —_— —
Worked, % Change +30 +30 ——— —
Worked Stability '
(100,000 Strokes), Max. -— 350 —— 375
Evaporation in022 Hours
Test Temp., F —_— +350 +350 +450
Loss, ZWt., Max - ..1g.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 Corrosion
PSI Drop ai +210°F
20 Hrs, Max. —— —-— — -
Discoloration of Copper Pass ——— Pass -
Rust Preventive Properties: - Pags - -
Anti-Friction Bearing
Performanse
Temp., F -— +350 - —r=
Time, Hours, Min. -— 400 --= -
Load Wear Index
{Mean Hertz Load), Min. 32 30 50 90
0il Separation, 30 Hours
Tenp., F -— +350 +350 + 50
IWeight, Max. — 10.0 7.5 20.0
23
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Specifiéétipn Requirements

MIL-G-46006

MIL-G-81322 I“HIL-G~81827

2

MIL-G-83261
e . -
Low Temperature Properties
Torque .
Temp. , °p - -80 -80 -—
Starting, g-cm, Max. —-_— 10,000 10,000 5000
" Running, g-cm, Max. -— 2,500 (ithr) | 2,500 (1hr) 1000
Apparent giscosity
Temp., F 77 —— -— -—
20 Sec-1 Shear Rate, =~
Poises, Max. 500 -— S ——
‘Rubber Swell
7 Days at 158°F, %ZSwell — 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 polnt immersion
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MiL-HDBK-2754

Table I. List of properties for‘more generally used lubricating gresses

Specification Requirements MIL-G~83363 MIL-G-83414 |
|
Dropping Point, °F Min. ——— R ‘
Penetration at +77°F
Unworked, Min. 280 280 ‘
Worked, Max. 315 315
After 6 Mo. Storage
Unworked, Min. — _—
Worked — —
Worked Stability 7
(100,000 Strokes), Max. 375 375
Evaporation in022 Hours '
Test Temp., F +300 S
Loss, % Wt., Max. 5.0 _——
Bomb Oxid. PSI Drop at +210°F
100 Hrs., Max. —_— _—
500 Hrs., Max. — -
Corroaioﬁ
Copper Strip, o —— -_—
24 Hr. at +210°F —_— _—
Bomb Copper Corrosion
PSI Drop at +210°F
20 Hrs. Max
Discoloration of Copper - -
Rust Preventive Properties e -
Anti-Friction Bearing
Performange —_— _—
Temp., F —— ——
Time, Hours, Min.
Load Wear Index
(Mean Hertz Lead), Minp. 90 60
0il Separation, 30 Hours
Temp., °F +300 +350
% Weight, Max. 10 5

25
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Table I. List of properties for more generally used lubricating grease (Cont'd) .

Specification Requirements MIL-G-83363 MIL-G-83414
—='-_"-»: — = . : e e |
Low Temperature Pronerties
Toraue °
Temp., op ‘ -— -—
Starting, g-cm, Max. 3,000 2.9q0
Running, g-cm, Max. . 1,000 750
Apparent Viscosity
Q .
Temp., F -— -
20 Sec-1 Shear Rate, - - -
- Poises, Max.
Rubber Swell o
7 Days at 158 F, % Swell Max, -— —
Other Steel on Steel on
Pass’ Steel wear Steel wear

26
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Table II.

MIL-HDBK-2T75A

List of important properties for more generally used engine oils

Specification Requirements MIL-L~-23699 MIL-L-27502,
Precipitation No. —_— —_—
Color ASTM. Max. —_— -—
Total Acid No. Max. 0.50 0.50
Viscosity Index (Min.) —— -—
Viscogity in Centistokes
4+210°F 5.0 to 5.5 Report
+100°F 25.0 (Min,) Report
) o
Viscosity Stability (Test Temp.) -40°F (40°C) -4o"F(ko"C)
Initial Viscosity cs Max. 13000 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. @
Stability (Temp. & Time) +347°F +400OF +L25°F | 4L28°F +L6LOF
: Copper +0.4  +0.4 - -— R
Change Steel +0.2  +0.2  +p.2 +0.2 E
in Aluminum Y0.2 0.2 30.2 | *0.2 E
Weight Silver 30.2  +0.2 0.2 +0.2 R
MG/cm Magnesium ¥0.2 +0.2 .- $0.2 T
Titanium ——  ———  #0.2 - —_
Viscosity @ 100°F, % Change | (=5 to (-5 to FReport{ (25) (100)
+15) +25) R "
id No., Ch Max. . . epor —_— —
Fogg;gé é%acge%ist%2§e° 2.0 3.0
@ 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.

Rubber Swell (Type)
% Vol. Change @ 150°F(70°C),
T2 Hrs. 5td. H
@ 400°F(204%¢),
72 Hrs. Std. F
Evaporation (Time & Temp.)

"% Max.

None (1 Min.)

5 ~ 25

5 - ?‘5
6-% Hrs. @+L400°F
10

27

None (60 Sec.)

12 -~ 35
5 - 25
f-% Hrs. 8+400°F
5.0
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Table II. List of important properties for more generally used eungine oils {Cont'd).

Specification_Reqﬁirements

MIL-1~23699

MIL-1-27502

Engine Endurénce Test (Hrs.)

Load-Carrying Ability
% of Hewveolube A Reference Q1l.
{Min.)
Storage Stability, Lead
Corrosion After
2 Days, Lead Wt. Loss (Max.)
7 Days, Lead Wt. Loss {Max.)

.Extended Storage Stability

Report

. 102

Must Pass

28

100

Must Pass
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Table II. List of important properties for more generally used engine oils {Cont'd)
Specification Requirement MIL-L-6081 MIL-1.-6082 MIL-L-7808
Grade 1005 Grade 1010 Grade 1065 Grade 1100
FPrecipitation No. - - - - -
Color ASTM. Max. No. 5.5 Ne. 5.5 —-—= - -—
Total Acid No. Max. 0.10 0.10 - -—- 0..30
Viscosity Index (Base 0il)(Min) —— — 100 95 -
Viscosity in Centistokes N .
+210°F - _— _— 62-68(SUS) 93-103(8Us) 3.0 (Min.)
+100°F 5.0{Min.) 10.0 (Min.) —— -— 11.0 (Min.)
Viscosity Stability
{Test Temp.) --- -— - -—- -65°F
Initial and 3 Hrs.cs Max. - ——— —— —_— 13000 i
72 Hrs.cs Max. -——= — _— —-— 17000 1
o | Flash Point °F Min. +225 +270 +420 +470° +400 §
\Vs] A
Pour Point °F Max. -— ~70 0 (Unditd.) +10 (Und1ta.) -75
-65 (Ditd.) -65 (D1td.)
Corrosion and Oxidation o
Stability (Temp. & Time) 250°F 168 FHrs. —— +347°F 72 Hrs.
Copper +0.2 — +0.4
Change Steel +0.2 -—= +0.2
in Alvminum 0.2 -— +0.2
Weigh Silver - - .2
MG/cm Magngsium 0.2 - +0.2
Viscosity @+100 F, % Change -5 to +20 - -5 to +15 '
Total Acid No., Change, Max. 0.20 —_— 2.0
Foaming Characteristics
@+75°F 5 Min. Aeration, Vol. - o 25 ml
Settling, Vol. —_— - None
(60 Sec.)

{Continued on next page.)

Y4 .LZ-NaH-"TIN
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Table II. List gf’ important Properties for more generally used engine oils {Cont'a)
Specification Requirement MIL-L-6081 MIL-L-6082 MIIL-T-7808
@+200°F 5 Min. Aeration, Vol. — _— 25 ml
Settling, Vol. — — None (60 Sec.)
@75°F 5 Min. Aeration, Vol. . — — 25 ml
Settling, Vol, - -— None (60 Sec.)
Rubber Swell (Type) —— -— Standard H
% Vol. Change —— - 12-35
Evaporation (Time & Temp.) —— —_— 6% Hrs. @+400°%
% Max, -— -— 35
Engine Endurance Test (Hrs.) -— -— 100
Load—'(;larrying Ability .
3 of Reference 0il (Min.) —-_— — e 68
Storage" Stability, Lead
Corrosion After 9
2 Days,Lead Wt. Loss (Max.) -— - 25 MG/IN ’
7 Days.Lead Wt. Loss (Max.) -— - 150 MG/IN
Deposition Number (max.) —-— -— 2.5
Entended Storage Stabilfity — —_— Must Pass
o _ o S
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List of important properties for more generally used engine oils

Specification Requirement

MIL-L-9000

MIL-1-21260

MIL-1-22851

Precipitation No.
Color ASTM. Max.

Total Acid No. Max.

Vigcosity Index (Min.)
Viscosity in Centistokes

-+2102F
+1000F
+ 77TF
Viscosity Stability (Test Temp.)
Initial and 3 Hrs cs Max.
72 Hrs cs Max.

Flash Point OF Min.
R o]
Pour Point “F Max.

Corroston and Oxidation
Stability (Temp. & Time)
Copper
Change Steel
in Aluminum
Weigh Silver
MG/cm Magnesium
Viscosity @ 100°F, % Change

Total Acid No., Change, Max.
Foaming Characteristics

@475 F 5 Min. Aeration, Vol.
Settling, Vol.

14.5

Type TI Type IIT

Grade 10 Grade 30 Grade 50

9.6 (Min.) 16.8 (Min.)

5.7 (Min.)

+:00

~-25 0

25 ml
None {10 Min.)

[ R ————————————..

95 J00

' 18.7-26.1 10.8-16.5

No Limit
300 ml (10 Min.)

VSLZ-MHAH~ 11
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List of important properties for more generally used engi

ne oils (Cont'd)

@+200°F 5 Min. Aeration, Vol.

o - Settling, Vol.
@+ 75°F 5 Min. Aeration, Vol.
Sertling, Vol.

Rubber Swell (Type)
% Vol. Change

Evaporation (Time & Temp.)
% Max.

Engine Endurance Test (Hrs.)

Load-Carrying Ability
% of Reference 0il (Min.)
Storage Stability, Lead
Corrosion After
2 Days,Lead Wt. Loss {Max.)
7 Days,Lead Wt. Loss (Max.)

Deposition Number (Max.)

bExtended Storage Stability

MIL-L-9000

‘Specification Requirement

— ——

Norie

MIL-1-21260

150 ml

None (10 Min.)

25 ml
(10 Min.)

MIL-L-22851 -
m
No Limit
25 ml (10 Min.)
No Limit
300 m1 (10 Min.)

Y6 L2-MdaH-"TIN
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MIL-HDBK-275A

.able ITI. List of important properties of more generally used miscellaneous oils

(r

s

Specification Requirement VV-1-800 MIL-L-3918 - MIL,-L-6085 MIL-L-5086
L(Grade )M
Color ASTM, Max. T —-_— 5 —— _—
Pour Point °F Max. -70 ——— -T0 4o -20
o .
Flash Point F Min. +275 -— +365 +280  +310
Neutralization No. ,Max. ——— .60 — 1.0 1.0
Viscosity @+2102F Min —_— 3.5 3.5 h.9 8.5
cs @+130°F Min. _— ‘8.5 8.5 — _—

@+1oogF Min., 12 9.5 _— 23 60

@ O0°F Min. - _ _— —_— _—

@ —hOgF Max 7,000 1600 1580 —

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

Stability (Time & Temp.) |168 Hrs.@250 F — 168 Hrs.@8250°F _—
Copper +0.2 +0.5 +0.2 —
Change Steel *C.2 +0.5 +0.2 -
in Wty Aluminum *0.2 - *0.2 -—
MG/ em Silyer +0.2 -_— Cadmium-Plated -_—
Steel +0.2 _—
Magnesium +0.2 _— +0.2 _—
% Change in Visec. -5 to +20 +5 +5 @ 130°F T
@ +100°F - - -_—
Change in Total Acid No. 0.20 0.15 0.5
Low Temp. Stability Must Pass Must Pass Must Pass ——
No Crystallization, 72 Hrs. 48 Hrs. T2 Hrs. ——
Separation or Precipi o o o
tation -65 F -40F -65°F —_—
Evaporation {Time & Temp.) —_— 50 Hrs.@+210°F _— _—
% Evap. Max. _— 2.0 1.0 _—
Corrosivity Test No Cor- 2 of 5 Panels
rosion or Pitting _— - Must Pass T
Protection 100 Hours _— —_— -4 of 5 Panels -—
Must Pass
Copper Corrosioh o o
Time & Temp. — 3 Hrs.@+212°F —— 3 Hrs.@+212°F
Max. Corrosicon - No discolora- — ASTM No. 2
tion of strip

33
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MIL-HDBK-275A

Table IIF. List of important propeptieé of more generally used miscellaneous oils

Specification Requirements

Corrosion & Oxidation
Stability (Time & Temp.)

Copper
Change Steel
in Wt. Aluminum
Mg/cm? Silver
Magnesiym

% Change in Visc. @+100°F
Change in Total Acid Wo.

Low Temp. Stability

No Crystallizaticn, Separatipn.

or Precipitation

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

Corrosivity Test(No Corrosion
ot tittiﬁg)'

Protection 100 Hours

Copper Corrosidn
Time & Temp.
Max. Corrosion

+5
0.5

Must‘Pass .
72 Hrs,
-65°F

22 Hrs. @+400°F
1.5

2 of 3 Discs
Must Pass

2.0

.2k nrg @ 210°F
‘no green color

MIT~L-2769k4 VV-P-236
‘Color ASTM, Max, N _— No. 8
Pour Point °F Max. -80 -— 3
Flash Point °F Max. +500 395 (Min.) %
o |
Neutralization No., Max. -— 0.1
Viscosity @+2102F Min.. 14 T0
Cs + @&130°F Min. —_— -—
@+1002F Min., 41 N
@ OoF Min.- —_— _—
@ —400F Max . C— —_—
@ -65"F Max. 1000 —
Viscosity Index Min. — -
Precipitation No. Max. —_ i 0.10

34
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Table IV. List of important properties for more generally used hydraulic fluids

MIL-HDBK-2T5A

Specification Requirements

MIL-H~5606

MTL-H-6083 -

Color, Max. Part Dye to 0il (Type)
Pour Point OF Max.
Flash Point °F Min.
Neutralization No. Max.
Viscosigy in Centistokes

@+130nF Min.

@ —40;F Max.

@ -65 F Max.

Corrosion & Oxidation
Stability @+250°F for 168 Hrs.

Steel
Change Aluminum
in We. Magnesium
Mg/cm? Cadium-Plated Steel

Copper

Corrosion Max. ASTM
% Change in Visc. @+130°F

Increase in Neut. No. Max.

Low Temp. Stability
72 Hours @ ~650F

Shear Stability
% Viscosity Decrease Max.
No Greater @ 130°F
@ -40 OF

Increase in Neut. No. Max.

Rubber Swell (Standard L)
Volume Change % Max.

Copper Corrosion, Max, ASTM
Evaporation, Max. @+150°F
Foaming Characteristics

@+75"F 5 Min, Aeration, Vol.
Settling, Vol.

{Continued on next page)

1 to 10,000 {Red)

-75

WSIEEIS!E

-5 to +20

0.20

Must Pass

Myst Pass
Must Pass

0.20

19.0 to 30.0
2
0ily but not

hard or tacky

65ml
None (10 Min.)

35

1 te 10,000 (Red)
-75
+200

Report

(I EIEEIEIE

i
1

-5 to +20

0.30

Must Pass

Must Pass
Must Pass

.20

19.0 to 28,0
2

0ily but not
hard or tacky

65ml
None (10 Min.)
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MIL-HDBK-2754

Table IV. List of important properties for more generally used hydraulic fluids |, .
Specification Requirements MIL-H-5606 MIL~-E-6083 1
@200°F 5 Min. Aeration, Vol, — 65ml
Settling, Vol. - None (10 Min.)
' @ +75°F 5 Min. Aeration, Vol, -— 65ml
Settling, Vol, -— None (10 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
!
o
.
36
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MIL-HDBK-2T75A

Table IV. List of important properties for more generally used hydraulic fluids

Specification Requirements 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

Viscosigy in Centistokes
@+1300F Min. . - ~
@ -40°F Max. 4000 75

€ -65°F Max. 2500 Report 300

Corrosion & Oxidagion
Stability @ 250 F for 168 Hrs.

Lo o |

Steel —— —_— +0.2
Change Aluminum ——— —— +0.2
in Wt. Magnesium _— _— 0.2
Mg/cm2 Cadium-Plated Steel ——— — +0.2

Copper —_— -— 0.6

Corrosion Max, ASTM o 1 - —

% Change in vige, @4+130°F — -3 to 420 -5 to 420
Increase in Neut, No. Max. 0.50 — 0.20
Low Temp. Stabil%ty

72 Hours @ -565 F Must Pass Must Pass Must Pass
Shear Stability

7 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, %, 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

(Continued on next page)

{
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MIL-HDBK-2T54 ’
Table 1V. ©List of iwportant properties for more generally used hydraulic fluids (Cont'd

|

Specification Requirements MIL-H-8446 MIL-H-27601 MIL-H-46004 _f
Foamine Characteristics

a475°F 5 Min. Aeration, Vol. T 75m] -
Settling, Vol. -_— None (3 Min.) —_—
@+200°F 5 Min. Aeration, Vol. | — 75m1 _—
:  ‘Settling, Vol. — None (3 Min.) _—
@+75°F 5 Min. Aeration, Vol. —— 75ml —
Settling, Vol. -— None (3 Min.} -

(After 10 Min. Test)

Solid Particle Contamination

Allowable  5-15 Microms . e 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. T -— 0

i
38
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MIL-HDBK-2T75A

List of impgxtant properties for more generally used hydraulie fluids

Specification Requirements . MIL-H-L46170 MIL-H-81019 MIL~-H-83282
Color, Max. Part Dye to 0il (Type) _ _— -—

Pour Point °F -65 ~30 -65
Flash Point °F Min. +427.9 +200 +400
Neutralization No. Max. 0.20 0.20 0.10
Viscosity in Centistokes 5

@+13g°F Min. 3.5(98.9°¢) 5 Report

@-40°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 10.20 +0.20

in Wt, Magnesium *0.20 +0.20 +0.20

Mg/cm®  Cadmium-Plated Steel +0.20 +0.20 +0.20

Copper +0.60 +0.60 +0.60

Corrosion Max. ASTM == 5 3 2

% Change in Visc. @+130°F +10{37.87¢C) -5 to +20 -10 to +10

. L}
Increase in Neut. No. Max. 0.30 0.20 0.20
Low Temp Stability

72 Hours & -65°F 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. 15-2%5 19.0 to 28.0 18.0 to 30.0
Copper Corrosion, Max. ASTM 2 2 i -
Evaporation, Max. @ 150°F 5% 0ily but not -—

hard or tacky
Foaming Characteristics
@+75°F 5 Min. Aeration, Vol. 65ml 65m1 65ml
o Settling, Vol. None (10 Min.) | Wone (10 Min.)| Wone (10 Min.)
@+200 F 5 Min. .Aeration, Vel. 65ml —— -
Settling, Vol. None (10 Min.) — -—
@+75°F 5 Min. Aeration, Vol. 65ml -_— —

Settling, Vol.
{After 10 Min. Test)

Nore (10 Min.)

39
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Table IV. List of imﬁortant properties for more generally used hydraulic fluids {Cont'd)

Specification Requirements MIL-HE-L46170 MIL-H-81019 MIL-H-83282
Solid Particle Contamination
Allowable 5-15 Miecrons 5000 2500 5000
Number 16-25 Microns 1000 1000 130G
{Max.) 26-50 Microns 250 250 250
51-100 Microns 50 Hone 50
Over 100 Microns 10 None 10
Precipitation No. ——— — - ‘
b 1
*.
|
!
Lo
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MIT-HDBK-2T75A

h .Table IV. List of important properties for more generaly used hydraulic fluids {Cont'd)

Specification Requirements MIL-H-83306
Color, Max. Part Dye to 0il (Type) -—
Pour Point OF Max. -80
Flash Point “F Min. +320
Neutralization No. Max. 0.20
Viscosit% in Centistokes

@ +13Q0°F Min. _—
@ -L0F Max,. —
@ -65°F Max. 2000
Corrosion & Oxidat%on
Stability @ +250°F for 168 Hrs.
Steel +0.20
Change Aluminum +0.20
in Wté Magnesium +0.20
Mg /cm Cadmium-Plated Steel +0.20
Copper +0.60

Corrosion Max, ASTM o
% Change in Visc. @ +130 ¥

Increase in Neut. No. Max.

Low Temp Stability
72 Eours @ -65°F

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

Rubber Swell (Standard L)
Volume Change % Max.

Copper Corrosion, Max. ASTM

Fyaporation, Max. @ 150°F

=1.0 to +1.0+

0.20

Must Pass

Must Pass
Must Pass

L1
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Table IV. Uist of important properties fTor more generally used hydraulic fluids (Cont’
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/

@ +200°F 5 Min.

@ +75°F 5 Min.

Alicowable
Number
{Max.)

Precipitation No.

Settling, Vol.
Aeration, Vol.
Settling, Vol.
Aeration, Vol.
Settling, Vol.

(After 10 Min. Test)

Solid Particle Contaminsation

5-15 Microns
16-25 Microns
26-50 Microns
51-100 Microns
Over 100 Microns

~

épecification Requirements MIT-H~83306
Foaming Characteristics
@ +75°F 5 Min.  Aeration, Vol. 100m1

Hone (10 Min.)
T5ml

None (10 Min.}
100m1

None (10 Min.)

30000
2500
1500
1500
1500

r

A

k2

ey
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Table V.

MIL-HDBK-2T5A

List of approved lubricants 1/

NATO 3/

Product Lubrication Specification
Symbol 2/ and Grades No,
Lubricating Greases
Grease, Pneumatic System GPS MIL-G-4343 G-392
Grease, Plug Valve, Gasoline and

0il Resistant ' GRG MIL-G-6032 G-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-23827 G-354
Grease, Aircraft, Ball and Roller

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

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

Resistant- -— MIL-G-27817 -—
Grease, Aircraft, High Speed, Ball

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

and Roller Bearing, +500°F — MIL-G-38277 —
Grease, Aircraft - MIL-G-46006 S
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 S
Grease, (Qun Mount, Aircraft —— MIL-G-83414 _—

Lubricating Oils
Lubricating 0il, General Purpose,

Preservative (Water-Displacing, PL- -~

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

Bearing, Non-Spreading, Low

Temperature oCW MIL-1,-3918 -—
Lubricating 0il, Jet Engine MIL-1-6081

— Grade 1005 0-132
-—— Grade 1010 0-133

{SEE FOOTNOTES AT THD OF TABLE)
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Hydranlie Fluwid, ¥ire Resistant,
Synthetie Hydrocarbon Base,Aircraft

Hydraulic Fluid, Fire Resistant,
Phosphate Ester Base, Aircraft

|

MTL-H-83282
MIL-E~-83306

{SEE FOOTNOTES AT END OF TARLE)

Wk

Table V. List of approved lubricants 1/ (Cont'd)
Product Lubrication Specification NATO 3/
Symbol 2/ and Grades No.
Lubricating Qilg {Cont'd) .
Lubricating 0il, Airecraft MIL-L-6082
Reciprocating Engine {Piston) -— Grade 1100 0-117
Lubricating 0il, Instrument, Air- Grade 1065 0-113
i craft, Low Volatility OAT MIL-L-6085 0-1k7
Lubricating 0il, Gear, Petroleum
Base . OGR MIL-L-6086
Grade M 0-155
Grade T, 0-153
Lubricating 0il, Aircraft Turbine
Engine, Synthetic Base LTG MIT.-L-7808 0-148
Lubricating 0il, Internal Combustion 9110 MIL-L-9000 0-272
* Engine, Diesel 9170 0-273
9250 0-27k
9500 0-276
Lubricating 0il, Internal Combustion PE-1 MIL-L-21260 C-640
Engine, Preservative PE-2 Cc-6h2
, . PE-3 C-6hh
Lubricating 0il, Aircraft Piston LAD )i MII-L-22851
Engine (Ashless Dispersant) Type 1T 0-128
' Type III 0-123
Lubricatiug 0il, Aircraft Turbine
Engine, Synthetic Base _— MIL-L-23699 0-156
Lubricant, Mclybdenum Disulfide,
Silicone Base, High Temperature - MIL-L-25681 5-1735
Lubricating 0il, Aircraft Turbine .
Engine, Ester Buse - MIL-L-27502 —_—
Lubricating 0il, Instrument,
-65% to +400°F — MIL-L-2769L —
Hydraulic Fluids.n. .»
Hydraulic Fluid, Petroleum Base;
Aireraft, Missile, and Ordnance — MIL-E-5606 H-515
Hydraulic Fluid, Petroleum Base,
for Preservation and Operation —_— MIL-H-6083 C-635
Hydraulic Fluid, Nonpetroleum Base,
Airecraft -_— MIL-H-8Lk6 -—
Hydraulic Fluid, Petroleum Base, High
Temperature, Flight Vehicle —_— MIL-H-27601 -_—
Hydraulic Fluid, Petroleum Base,
Missile : ‘ —_— MTIL-H-L6004 -—
Hydraulie Fluid, Rust Inhibited, Fire
Resistant, Synthetic BaseB —_— MLL-H-h6170 —
ic Fluid, Petroleum Base _
Hy%i%?iilowj;emperature > - MIL-H-81019 ——
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Table V.

MIL-HDBK-2T75A

List of approved lubricants 1/ {Cont'd)

Product Lubrication Specification NATO 3/
Symbol 2/ and Grades NO.
) Damping Fluids
Damping Fluid, Silicone Base .
(Dimethyl Polysiloxane) — VV-D-1078 See 3/
S5ilicone Fluid, Chlorinated Phenyl
Methyl Polysiloxane ——= MIL-S5-81087 H-536
Dawping Fluid, Silicone
(Specially Blended) - MIL-D-83799 -
Compounds
Petrolatum Technical PET YV-p-236 §-743
Sealing Compound; Pipe Joint and
Thread, Lead Free General
Purpose (for Threaded Fittings) -— TT-5-1732 ---
Anti-Seize Compound, High
Temperature —= MIL-A-907 -
Compound, Lubricating, Toner Tuba,
Aircraft Tire - MIL-C-5024 —-—-
Thread Compound; Anti-Seize,
Graphité-Petrolatum -—- MIL-T-5544 $-720
Corrosion-Preventive, Aircraft R
Engine CFN-2 MIL-C-6529 cee 3/
Lubricant, Tire and Rim, Demounting - MI1.-L-8362 -——-
Silicone Compound —— MIL-S5-8660 5-736
Tape, Anti-Seize, Polytetrafluoro-
ethylene, With Dispenser - MIL-T-27730 5-1736
Lubricating Compound, Fluorosilicone - MIL-L-47022 -
Soli¢ Film Lubricants
Graphite, Dry Lubricating —— §55-G~-659 8-732
Molybdenum Disulfide, Technical, .
Lubrication Grade MDS MIL-M-7866 S5-740
Lubricant, Solid Film, Heat Cured |
Corrosion Inhibiting —— MIL-L-8937 8-1738
Lubricant, Solid Film, Air Drying ——— MIL-L-23398 5-Tho
Lubricant, Solid Film, Heat Cured,
-Corrosion Inhibiting - . —— MIL-I-L6010 -_—
Lubricant, Solid Film, Air-Cured,
Corrosion Inhibiting —_— MIL-T-h6&1hT —
Lubricant, Solid Film, Extreme
‘Environment —_— Mil-L-81329 81737

(SEE FOOTNOTES ON NEXT PAGE)
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MIL-HDBK-2754

1/ This table contains a list of lubricants which have engineering
approval for use on Navy and A1r Force aircraft when procured
under the latest effectlve issue of the specification indicated
herein.

2/ The abbreviation symbols are intended for use in lubricaton
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 ised on charts and service instructions.

3/ NATO NO. ASCC AIR STD 15/1, STANAG 1135.

Custecdians:
Army - AV . E ] Preparing Activity:
Navy - AS ‘ ' . Navy - AS
Air Force - 11 ) oo -Project No. 15GP-0018

Reviewer Activity:

Army -

ME, MI, MR, TE

Air Force - 68

A
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