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1.

2.1

2.2

SCOPE:

This specification covers the requirements for one grade of grease for use as a lubricant on heavily
loaded sliding steel surfaces.

APPLICABLE DOCUMENTS:

The following ; t for proposal,

form a part of {his specification to the extent specified herein.

U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700.Robbins Avenue,
Philadelphia| PA 19111-5094.

QQ-C-465 Copper-Aluminum Alloys (Aluminum Bronze){Copper Alloy Numbers 606, 614, 630
and 642), Rod, Flat Products with Finished Edges, (Flat Wire, Strip|and Bar),
Shapes and Forgings

MIL-M-7866 Molydenum Disulfide, Technical, Lubricant Grade
MIL-G-23549  Grease, General Purpose

FED-STD-313 Material Safety Data SheetS)Preparation and Submission of
FED-STD-791 Lubricants, Liquid Fuelsrand Related Products, Methods of Testing

MIL-STD-10p Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-29p Packaging of Petroleum and Related Products

ASTM Publigations:
Available from ASTM( 1200 Barr Harbor Drive, West Conshohocken, PA 19428-2959|

ASTM D 217 €one Penetration of Lubricating Grease

ASTM D 23§ Petroleum Spirits (Mineral Spirits)

ASTM D 270  Sampling Petroleum and Petroleum Products

ASTM D 740  Methyl Ethyl Ketone

ASTM D 942  Oxidation Stability of Lubricating Greases by the Oxygen Bomb Method

ASTM D 1264 Water Washout Characteristics of Lubricating Greases

ASTM D 1478 Low-Temperature Torque of Ball Bearing Greases

ASTM D 1743 Corrosion Preventive Properties of Lubricating Greases

ASTM D 2265 Dropping Point of Lubricating Grease Over Wide Temperature Range

ASTM D 2595 Evaporation Loss of Lubricating Greases Over Wide Temperature Range

ASTM D 2596 Measurement of Extreme-Pressure Properties of Lubricating Grease (Four-Ball
Method)

ASTM D 2714 Calibration and Operation of the Alpha Model LFW-1 Friction and Wear Testing
Machine
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2.2 (Continued):

2.3

3. REQUIREMEN

3.1

3.2

3.3

3.4

3.5

3.6

ASTM D 3336 Performance Characteristics of Lubricating Greases in Ball Bearing

Temperatures

s at Elevated

ASTM D 4048 Detection of Copper Corrosion from Lubricating Grease by the Copper Strip Tarnish

Test

Order of precedence:

In the event

text of this specification shall take precedence.

Quialification

The grease furnished under this specification shall be products which are qualified f

applicable Q
First article:
When specif
Material:
The grease s
disulfide. Th
a purity and
hydrocarbon

Physical pro

Physical pro

pf a conflict between the text of this specification and the references-cits

TS:

palified Products List at the time set for opening‘of bids (see 4.4 and 6

ed (see 6.2.1), a sample shall be subjected to first article inspection (se

hall consist essentially pf'a Suitable liquid lubricant, a gelling agent and
e molybdenum disulfide shall be a powder in the 4 - 10 micron particle s
jrade suitable for general lubricating use. Use of improved fluids such
5 may be required.as base oil constituents to meet the requirements of t

berties:

perties Qf the grease shall be in accordance with table 1.

bd herein, the

pr listing on the
3).

e 4.5 and 6.6).

molybdenum
ze range and of
As synthetic

his specification.

Toxicity:

The grease shall have no adverse effect on the health of personnel when used for its intended
purpose. Questions pertinent to this effect shall be referred by the contracting activity to the
appropriate departmental medical service who will act as an advisor to the contracting agency.

Workmanshi

p:

The grease, when examined visually, shall be a smooth and homogenous mixture, free from lumps
and extraneous materials.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for inspection:

4.2

4.3

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified in the
contract or purchase order, the contractor may use his own or any other facilities suitable for the

performanc
Government
specification
conform to p

ofthe illbpb‘btiull IcquiICIIICIItD apt:t,ifi\:u' hreremm,untess u'i:appluvcu' b

The Government reserves the right to perform any of the inspections
where such inspections are deemed necessary to assure suppliesiand
rescribed requirements.

Classificatiof of inspection:

The inspecti

a. Qualifical
b. First artiq
c. Quality c

bn requirements specified herein are classified as fellows:

lion inspection (see 4.4).
le inspection (see 4.5).
pbnformance inspection (4.6).

Inspection conditions:

4.3.1 Testcondi

4.4

table | app
tests shall

Quialification

Qualification
gualification
properties s
table Il. Ino
gualifying ac|

y to the average of determinations made on the sample. Unless otherw
be conducted on unworked-grease.

inspection:

inspection shall-consist of a review of the test report (see 4.4.2) to dete
nspection.sample (see 4.4.1) complies with all the requirements for the
ecified in table | when tested in accordance with the inspection method
rder to"determine the suitability of the grease for specific service applica
ivity>also reserves the right to conduct wheel bearing or actuator or cor

the
set forth in the
services

ions: Test conditions shall be intaccordance with 4.7 and the physical vglues specified in

ise specified, all

rmine that the
physical

s specified in

itions, the

npatibility tests.
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4.4.1 Qualification inspection sample: The qualification inspection sample shall consist of 10 pounds of

4.4.2

4.4.3

4.5

4.6

grease. The sample shall be forwarded to the Aircraft and Crew Systems Technol

ogy Directorate,

Code 60612, Naval Air Development Center, Warminster, PA 18974. The sample shall be plainly
identified by a securely attached durable tag or label marked with the following information:

Sample for qualification inspection.
GREASE, AIRCRAFT, HIGH LOAD CAPACITY, WIDE TEMPERATURE RANGE.

Name of nanufactorer:

Batch numper.
Date of mgnufacture.

Submitted py (name) (date) for qualification inspection in accordance with“MIL-G-81827A under

authorizgtion of (reference authorizing letter) (see 6.3).

Test reporfs: Two copies of the manufacturer’s test report, containing complete te

5t data showing

that materipl submitted for qualification conforms to the requirements of this specification, shall be

submitted

ith the qualification sample. Location and identity of the plant which p

roduced the

sample tested shall also be supplied. Material safety data sheets on toxicity shall e prepared and

submitted {o the qualifying laboratory (see 4.4.1) in aecordance with FED-STD-31

Retention ¢f qualification: In order to retain qualification of a product approved for
Qualified Aroducts List (QPL), the manufactuter shall verify by certification to the g
that the manufacturer’s product complies.Wwith the requirements of this specificatio
periodic verification by certification shall-be in two-year intervals from the date of g

3 (see 3.5).

isting on the
halifying activity,
n. The time of
riginal

. The Government reserves the right to re-examine the qualified prodlict whenever
deemed ngcessary to determine that the product continues to meet any or all of the specification
requirements.

First article ipspection:

The manufagturer shallysubmit to the qualifying laboratory (see 4.4.1) a 10 pound sgmple of grease
taken from the first’€ontract or order, after the product has passed the qualification inspection (see
6.3). The tests shall be limited to the requirements of 3.4 and 3.6 and the methods of 4.7.2. Delivery
of the greaseg shall not be delayed pending completion of testing on the first article semple by the
gualifying laboratory.

Quiality conformance inspection:

The quality conformance inspection of the grease shall consist of tests of samples from 4.6.2.2 in
accordance with table Il and an examination of samples from 4.6.2.1 for conformance with 4.7.1.
Samples shall be labeled completely with the information identifying the purpose of the sample,
name of product, specification number, lot and batch number, date of sampling and contract number.
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4.6.1 Lot formation: A lot shall consist of all the grease produced by one manufacturer, at one plant, from
the same materials and under essentially the same conditions, provided the operation is

continuous
each batch

4.6.2 Sampling:

4.6.2.1 For exanynationmroffittedcontaimers—Arandomsamypteoffittedrcontaimersfatty

delivery,
level | wi

4.6.2.2 For tests

random from filled containers from each lot of grease. For users who obtain gre

containe

shall be tested for all the tests specified in 4.7.2; the other sample shall be retair

result do
guestion
average

4.7 Methods of g

4.7.1 Examinatid
for defects
determine
amount of
sampling p

4.7.2 Tests: Tes

conforman

4.7.3 Oscillation

4.7.3.1 Apparatu

and does not exceed a 24 hour period.
shall constitute a lot (see 6.7).

shall be selected from each lot of grease in accordance with MIL-STD-
h an acceptable quality level (AQL) of 2.5 percent defective.

The sample for tests shall consist of two five-pound samples;of greasq
s, two five-pound samples shall be taken in accordancewith ASTM D 2
s not comply with the requirements of any of the‘tests specified in 4.7.
shall be repeated using the retained sample. ..The lot shall be unaccept
xaminations and tests:
ns: Each of the filled containers, selected in accordance with 4.6.2.1, sh
of the container and closure, fof_evidence of leakage and for unsatisfac
conformance with 5.1. Eachisample container shall also be weighed to
Contents. If the number of.defective containers exceeds the acceptanc

lan specified in 4.6.2.1, the lot shall be rejected.

s shall be perfarmed in accordance with table Il and 4.7.3 through 4.7.
ce with the reguirements specified in 3.4.

- friction(and wear test:

s: The“apparatus used consists of the following:

Df both test results fails to comply with any of.the tests specified in 4.7.2.

In the event the process is a batch operation,

repared for
105, inspection

 taken at

ase in large

/0. One sample
ed. If atest

P, the test in
able if the

all be examined
fory markings to
determine the

e number of the

3.7 to determine

a.

Falex model number 1 ring and block test machine, or equivalent, equipped with an

oscillatory drive mechanism, load cell transducer and a transducer amplifier/indicator (see

6.5).

(0.002 in.), or equivalent.

Analytical balance, capable of weighing to the nearest 0.1 mg.

Measuring magnifier glass, with metric or English unit calibration with a precision of 0.05 mm
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4.7.3.2

4.7.3.3

4.7.3.4

4.7.3.5

4.7.3.6

Test ring: The test ring shall be made of SAE 4620 steel having a Rockwell hardness of C58 to
C63. The ring shall have a ground face 8.15 £ 0.127 mm (0.321 £ 0.005 in.) wide and diameter
of 35, +0.0025, -0.0127 mm (1.3775, +0.0001, -0.0005 in.) having an eccentricity between the
inner and outer surface no greater than 0.038 mm (0.0015 in.). The surface finish range of the
outside diameter surface of the ring shall be 0.102 to 0.381 micro m rms (5 to 15 micro in. rms) in
the direction of the motion.

Test blog
the test s
(0.620 +
in.). The
surface f

k—Fhetestbtockshattbemaceof coppet a“uy L.UIIfUIIIIiIIg toQQ-C46
urface 6.35, +0.012, -0.000 mm (0.250, +0.0005, -0.0000 in.) wide ana]
0.005 in.) long. The height of the test block shall be 10.16 + 0.05X(mm

nish of 0.102 to 0.203 micro m rms (4 to 8 micro in. rms), being-perfectl
dges.

5. The reagents used are:

hne ACS grade

y| ethyl ketone conforming to ASTM D 740:
leum spirits conforming to ASTM D, 235.

n of apparatus: The apparatus(shall be calibrated in accordance with A
on of apparatus: Before-€ach test, thoroughly clean the specimen hold¢
ocknut and lockwasher. “Use heptane as the cleaning agent and rinse V
[lean a new test ring.and block for each test using the following proced
rse in petroleum-spirits and scrub with lint-free cloth.

 in a second bath of petroleum spirits.

endiinvthe vapor of boiling heptane for 30 seconds.

5, alloy 642 with

15.7+0.127 mm
(0.400 + 0.002

Rockwell hardness shall be B88 + 3. Each block shall have a test surfgce polished to a

y square with all

STM D 2714.

br, threaded
vith methyl ethyl
ire:

Immerse in boiling methyl ethyl ketone for 30 seconds.

Allow part to drip dry.

When part has dried, suspend it in vapor of boiling heptane for 30 seconds.

Allow part to air dry.

outside €
Reagent
a. Hept
b. Meth
c. Petrg
Calibratic
Preparat
section, |
ketone. (
a. Imme
b. Rinsg
c. Susp
d.

e.

f.

g.

h. Weig

h each test ring and block to the nearest 0.1 mg.

Store specimens in desiccator until ready to use.
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4.7.3.6 (Continued):

Lubricate the quarter segment of the specimen holder and the threaded section with grease
conforming to MIL-G-23549. Apply the grease to be tested to the test ring surface, making sure
that the entire wear surface is completely covered with test grease. Mount the test block in the
guarter segment (clean lint-free cotton gloves should be used in handling the specimens) and
position both in the specimen holder making sure that the quarter segment and block are
securely positioned in the cylindrical slot. With one hand holding the test block mount, tighten

with a toguewrenchto282 (256 in=ths)—Appty theadditionat testgrease to

test bloc

weight in
on the fri
The cut-(
oscillatio

4.7.3.7

5. PACKAGING:

5.1 Packaging, [

The grease s

Procedur
speed to
Add a 45
encounts
After rea
accordar

which overlaps the ring on both sides of the block. Place a 454 gram

ction rod. Tighten locknuts on the turn buckle. Position the friction forc

ff level is set at 177.9N (40 Ibf) for a 0.44 coefficient of friction.“Adjust
n for a 90 degree arc.

4 g weight at 60 cycles and another 454 g weight at 120 cycles. Runu
red due to excessive friction (cut-off 0.44 ceefficient of friction) or to 35

ce with ASTM D 2714. The wear scar Width shall conform to table I.

acking and marking:

hall be packaged, packed and marked in accordance with MIL-STD-29

size of the containers and the level of packaging and packing shall be as specified

activity (see
6. NOTES:
6.1 Intended usg:

The grease

5.2.1).

overed by this specification is intended for use as a lubricant for heavil

position on the bale rods. Align the two reference markers by adjusting

the area of the
g) (one pound)
the turn buckle
e cut-off level.

he amplitude of

e: With the revolution counter set at zero start the machine and adjust {he oscillating
87.5 cpm making sure at this point that the referénce markers are perfe

pctly aligned.
ntil failure is
000 cycles.

ching 35,000 cycles, dismount and clean test block. Measure wear scar width in

D. The type and
y the acquiring

loaded

accessory splines, sliding surfaces and anti-friction bearings operating through a wide temperature
range -54°C (-65°F) to 177°C (350°F) where molybdenum disulfide will delay or prevent seizure in
the event of inadequate lubrication. This grease is compatible with elastomeric seals.

6.1.1 Surface use: This grease shall not be used for other than steel surfaces without prior performance

evaluation.
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6.1.2 Acquisition

requirements: Acquisition documents should specify the following:

Title, number and date of this specification.
Quantity desired in pounds.

Whether first article inspection is required (see 3.2 and 4.5).

a.
b.
C.
d. Size an
e. Applics

6.3 Qualification

With respect
the time set
whether or n
contractors i
products tha
they may be
specification

d type of container for grease (see 5.1).

ble levels of packaging and packing and other options (see 5.1).

to products requiring qualification, awards may be made only for produ
or opening of bids, qualified for inclusion in Qualified Products List (QP
pt such products have actually been so listed.by‘that date. The attentig
5 called to these requirements, and manufacturers are urged to arrange
they propose to offer to the Federal Government tested for qualificatio
eligible to be awarded contracts or purchase orders for the products co

The activity responsible for the Qualified Products List is Commander,

Systems Coimmand, Attn: AIR-5304, Washington, DC 20361; however, information

gualification
Aircraft and
Warminster,

6.3.1 Qualificatig
subsequen

pf products and letter of authorization for submittal of sample may be ol
Crew Systems Technology Directorate, Code 60612, Naval Air Develop
PA 18974.

n information: It is understood that the grease furnished under this spe
t to final approvalshould be of the same composition and shall be equa

cts which are, at
L-81827)

n of the

to have the

n in order that
vered by this

. Naval Air
pertaining to
ptained from the
ment Center,

cification
| to products

upon which approval was griginally granted. In the event that the grease furnished under contract

is found to
satisfactori
Products L

6.4 Standard rul

deviate from the composition of the approval product, or that the produc
y, approval*of such products will be subject to immediate withdrawal fo
st.

[ fails to perform
rm the Qualified

ber samples:

Samples of the standard synthetic rubber NBR-L (see table ) for the test specified in table Il may be
obtained from the Precision Rubber Products Corp. Aerospace Division, 1217 South 26 Place,

Phoenix, AZ

6.5

85035.

Source for Falex test machine:

The Falex model number 1 ring and block test machine (see 4.7.3.1) is available from Faville-
LeValley Corporation, 2055 Comprehensive Drive, Aurora, IL 60505.
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6.6

6.7

6.8

First article:

When a first article inspection is required, the item will be tested and should be a sample selected
from the first production lot. The first article should consist of a 10 pound sample of grease. The
contracting officer should include specific instructions for examinations, tests and approval of the first
article.

Batch:
A batch is defined as that quantity of material which has been manufactured by.somne unit chemical
process and|subjected to some physical mixing operation intended to make‘the fina| product

substantially|uniform.

Changes from previous issue:

Asterisks arg not used in this revision to identify changes with‘tespect to the previous issue due to
the extensiveness of the changes.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “M”

-10 -
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TABLE I. Physical properties

Characteristics . Limits

' Dropping point, °C (°F), minimum 232 (450)
Penetration: . : )

Unwg?keﬂjfanTmum - 200 1

WorlKed _ 265 = 3p0

Oxidafjion stability:
Boml oxidation, pressure drop, MPa (psi),

in 500 hours, maximum - ‘ 0.172 (B5)
Corrosiiveness (copper strip), maximum 1/ 1b
Water [resistance, percent, maximum 20
Evaporfation, percent, weight loss in 22 hrs, at
177° + 3°C (350° + 5°F), maximum 12
0i1 separation, percent, weight loss in 30 hrs,
at 177° + 3°C (350° + 5°F), 10.0
Low temperature torque:
Starting, Nm (gram-cm), maximum 0.98 (19,000)
Runniing (after 60 minutes);.(at -54°C (-65°F), _
Nm| (gram-cm), maximum 0.098 (},000)

Extreme pressure properties (load-wear index),
minipnum 50

High tpmperature performance; at 177°C (350°F),

minimum 2/ 400 hours
Worked| stabi}ity, penetration, after 100,000

doubjle. strokes maximum 350
Rust preventative properties, ASTM rating, maximum 2
Molybdenum disulfide content, percent 4.5 to 5.5

Gear wear, mg/1,000 cycles, maximum:
under a 5 1b load
under a 10 1b Toad

[P 8]
o e
oreon

11 -
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