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2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 4500 Copper Sheet, Strip, and Plate, Soft Annealed
AMS 5040 Steel Sheet and Strip, 0.15 max Carbon, Deep Forming Grade

2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 92 Flash and Fire Points by Cleveland Open Cup
ASTM D 97 Pour Point of Petroleum Products

ASTM D 445| Kinematic Viscosity of Transparent and Opaque Liquids (and the Galculation of
Dynamic Viscosity)

ASTM D 664| Acid Number of Petroleum Products by PotentiometricCTitration
ASTM D 1298 Density, Relative Density (Specific Gravity), or API‘Gravity of Crude Petroleum and
Liquid Petroleum Products by Hydrometer Method

ASTM D 1500 ASTM Color of Petroleum Products (ASTM €olor Scale)

ASTM D 1552 Sulfur in Petroleum Products (High Temperature Method)

ASTM D 2266 Wear Preventive Characteristics of Lubricating Grease (Four-Ball Method)
ASTM D 2270 Calculating Viscosity Index from Kingmatic Viscosity at 40 and 10qQ °C
ASTM D 2278 Trace Sediment in Lubricating Oils

3. TECHNICAL REQUIREMENTS:
3.1 Material:

Shall be the natural paraffinic base.stock derived from Pennsylvania crude oil procgssed by
molecular short path distillation"and finished to color by filtration through a bauxite type absorbent.
Additives shall be limited to anjoxidation inhibitor of the hindered bisphenol type (0.45 to 0.55
percent by weight) and ansanti-wear agent, tricresyl phosphate (0.90 to 1.10 percerjt by weight).
Only virgin material shallbe used in producing this lubricant.

3.2 Properties:

The lubricant stattconformto the fotftowing Tequirements, determimned M accordance with specified
test methods, insofar as practicable:

3.2.1 Flash Point: Shall be not lower than 290 °C (554 °F), determined in accordance with ASTM D 92.
3.2.2 Pour Point: Shall be not higher than -1 °C (30 °F), determined in accordance with ASTM D 97.

3.2.3 Kinematic Viscosity: Shall be as shown in Table 1, determined in accordance with ASTM D 445:
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TABLE 1 - Kinematic Viscosity
Temperature, +1 °C (+2 °F) Value, centistokes (mm?/s)
38 °C (100 °F) Report
100 °C (212 °F) 32-36

3.2.4 Gravity (API): Shall be determined in accordance with ASTM D 1298 at 15°/15 °C (59°/59 °F) and
reported but shall not be limited to a specific value. Lots of lubricant submitted for acceptance
testing by a Irm:\\/imlcly apprn\/pd manufacturer shall not vary maore than +£0.006 from the gravity of
the sample [approved as in 4.4.1.

3.2.5 Color: Shall be determined in accordance with ASTM D 1500 and reported.

3.2.6 Sulfur: Shall be determined in accordance with ASTM D 1552 and reported.

3.2.7 Viscosity Infex: Shall be 100 £ 5, determined in accordance with ASTM D 2270.

3.2.8 Trace Sedithent: Shall be not greater than 0.025% by volume determined in accofdance with
ASTM D 2273.

3.2.9 Corrosivengss and Oxidation Stability: The change in weight of an AMS 5040 steg¢l specimen shall
not exceed [0.2 mg/cm? of exposed surface and:the weight change of an AMS 4500 copper
specimen shall not exceed 0.6 mg/cm? of exposed surface, determined in accordpnce with 4.5.1.

3.2.9.1 Viscosity [Change Due to Oxidation: After completion of the test of 4.5.1, viscosity of the lubricant

shall be wfithin -5 to +20% of the original viscosity, determined in accordance with ASTM D 445 at
38 °C = 1{(100 °F % 2).
3.2.9.2 NeutralityfChange Due toOxidation: After completion of the test of 4.5.1, the tofal acid or base

number s

nall be not greater than 2.0, determined in accordance with ASTM D 6

3.2.10 Lubricity: Wear scars.shall not exceed the values shown in Table 2, determined in

4.5.2:

64.

accordance with

TABLE 2 - Lubricity

Load Wear Scar
Kilograms Average Diameter, mm, maximum
1 0.20
10 0.30
40 0.65
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3.2.11 Wetting Characteristics: The lubricant shall maintain uniform wetting of the test panel during the full
period of the test, determined in accordance with 4.5.3. Minor edge effects shall be discounted.

3.2.12 Compatibility: The lubricant shall be compatible in all concentrations with each of the lubricants
previously approved under this specification, determined in accordance with 4.5.4.

3.3  Quality:

The lubricant, as received by purchaser, shall contain only those additives expressly permitted by
this specification, and shall be homogenous, free of sediment, suspended particulate matter, and

undissolved

ater

Incorporation of additives shall be complete and removal shall n

the lubricant i

4. QUALITY ASSU
4.1 Responsibility]

The vendor of
the performan
confirmatory t
requirements.

4.2 Classification

4.2.1 Acceptance

(3.2.7), and
4.2.2 Preproducti
tests and sh
change in m
confirmatory

4.3 Sampling:
Sufficient lubr

of determinati
specified ther

ce of all required tests. Purchaser reserves thexight to sample and p
bsting deemed necessary to ensure that the lubricant conforms to the

of Tests:

trace sediment (3.2.8) are acceptance tests and shall be performed o

pns\for each requirement shall be as specified in the applicable test pr

passed through a 0.45 micron (0.45 um) filter during application.
RANCE PROVISIONS:
for Inspection:

the lubricant shall supply all samples for vendor’s tests and shall be r

Tests: Flash point (3.2.1), pour peint (3.2.2), kinematic viscosity (3.2.3

aterial and/or processing requires reapproval as in 4.4.2, and when p
testing to be required.

cantsshall be taken at random from each lot to perform all required tes

pin-not less than three

ot occur when

esponsible for
brform any
specified

, Viscosity index

h each lot.

bn Tests: All technical requirements of this specification are classified as preproduction
all be performed priar to or on the initial shipment of lubricant to a purghaser, when a

iIrchaser deems

bts. The number
cI)cedure or, if not

4.3.1 A lot shall be all lubricant produced in a single production run from the same batches of raw
materials under the same fixed conditions and presented for vendor’s inspection at one time and
shall not exceed 1000 gallons (3785 L). A lot may be packaged in smaller quantities and delivered
under the basic lot approval provided lot identification is maintained.

4.3.2

When a statistical sampling plan and acceptance quality level (AQL) have been agreed upon by

purchaser and vendor, sampling shall be in accordance with such plan in lieu of sampling as in 4.3
and the report of 4.6.1 shall state that such plan was used.
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4.4  Approval:

4.4.1 Sample lubricant shall be approved by purchaser before lubricant for production use is supplied,
unless such approval be waived by purchaser. Results of tests on production lubricant shall be
essentially equivalent to those on the approved sample.

4.4.2

Vendor shall use ingredients, manufacturing procedures, and methods of inspection on production

lubricant which are essentially the same as those used on the approval sample lubricant. If
necessary to make any change in ingredients or in manufacturing procedures, vendor shall submit
for reapproval a statement of the proposed changes in ingredients and/or processing and, when
requested, sample lubricant. Production lubricant made by the revised procedure shall not be

shipped priq

4.5 Test Methodd:

4.5.1 Corrosivene
4.5.1.1 Apparatus

45111 Atesttd

as a male ground-glass joint.

An Allih
lower er

45.1.1.2

An air ty
combing
have on

45.1.1.3

4.5.1.1.4 A constant temperature bath.capable of maintaining a temperature 150 °C % 1

4.5.1.2 Preparatic
linch (25
strip. Rer
finer grad
shall be c

r to receipt of reapproval.

ss and Oxidation Stability:

: Shall consist of the following:
be of standard-wall with 50 mm = 3 OD and 500"mm % 10 long, with 9
N-type condenser with 40 mm, minimum,>OD by 300 mm % 20 long jac
d formed as a female ground-glassqjoint to mate with the test tube.
be with standard-wall, 6 to 8 mm OD and, length at least 50 mm long

d length of the assemble testtube and condenser described above; t
e end drawn to an outside diameter of 0.063 inch = 0.016 (1.60 mm %

n of Specimens:"Metal specimens, one each, nominally 0.032 inch (0
mm) square shall be cut from AMS 4500 copper and AMS 5040 carb

pen end formed

ket, with the

br than the
he tube shall
0.41).

(302 °F + 2).

81 mm) thick by
bn steel sheet or

nove surface defects and burrs from both surfaces and all edges usin

progressively

bs of abrasive paper. After this operation, all subsequent handling of the specimens
hrriee-out with clean filter paper or tongs. Use a No. 240 (60 um) grit,|or finer, silicon

carbide pgper for the final sanding operation, making sure all marks produced bly previous

abrasive papers are removed. Clean the specimens and store, separately, immersed in acetone.
Remove the specimens from the acetone and polish both flat surfaces and edges, using 150
mesh (100 um) silicon carbide grains applied with an acetone-moistened pad. Wipe the
specimens with clean, absorbent, cotton pads, changing pads until the pad no longer exhibits a
soil when the specimen is wiped. Wash the specimens in warm (approximately 55 °C (131 °F))
acetone and allow them to air dry. Weigh and record the weight of each specimen to an accuracy
of 0.1 milligram.
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4.5.1.3 Procedure: Determine the neutralization number of the lubricant sample being evaluated in

45.2

4.5.3

accordance with ASTM D 644. Determine the viscosity of the lubricant at 38 °C + 1 (100 °F % 2).
Place the metal specimens in the test tube so that the two metal squares form a “V” in the bottom
of the test tube. Weigh the test tube with metal specimens and the air tube together to the
nearest 0.1 gram. Add 100 mL £ 1 of the sample lubricant to the test tube containing the metal
specimens, reweigh the air tube, test tube, and contents together to the nearest 0.1 gram and
determine the weight of the lubricant sample added. Assemble the test tube and condenser and
mount the assembly so that 300 mm + 50 of the test tube is submerged in the constant
temperature bath previously stabilized at 150 °C + 1 (302 °F £ 2). Start the flow of cooling water
through the condenser jacket. Insert the air tube onflce end down, through the condenser and
into the Iyt 6.4 mm) of the junction
of the megal speC|mens Connect the air tube to a supply of low-pressure, filterg¢d, dry air and
adjust thg flow through the tube to 5 liters/hour + 0.5. Continue the test for@8+10|50 hours. At the
end of the test period, stop the flow of air, remove the air tube, and sepatrate the condenser from
the test tybe containing the specimens. Remove the test tube from thexConstart temperature
bath, alloy to cool, and wipe the outside with a cloth dampened with~acetone. Reweigh the air
tube, test|tube, and contents to the nearest 0.1 gram, determine-the weight of sample remaining,
and compute the percentage of weight loss resulting from evaporation of the sample. If the
weight logs exceeds 8%, the seal is inadequate and the cause of leak shall be determined and
the test r¢peated using a new lubricant sample and fresh metal specimens. If the lubricant
sample has lost less than 8% of its initial weight, proéeed to remove the metal §pecimens using
forceps. Retain the lubricant sample for additional.testing and visual examinatipn. Wash the
metal spgcimens individually in warm acetone. Repeat the operation using fregh solvent and
scrubbing the surface of the metal specimens:with a stiff, short-bristled brush uptil the solvent
shows no|discoloration. Allow the squares-to dry. Reweigh the metal specimens to the nearest
0.1 mg and compute the weight changefor each specimen. Visually inspect thg metal
specimens at 20X magnification and feport the presence of pitting or etching and specifically
note the golor of any stains visible of the surface of the copper specimen. Detérmine the
neutralizgtion number of the residual lubricant sample in accordance with ASTNI D 664 and the
viscosity at 38 °C £ 1 (100 °F2) in accordance with ASTM D 445.

Lubricity: Shall be determined in accordance with ASTM D 2266 with the exceptign that the
lubricant sample size shall be 10 mL + 0.5 and the test shall be run for 60 minutes|+ 1 at 600 rpm %
20 for each|load specified in 3.2.10.

Wetability: Clean-a new glass microscope slide 1 x 3 inches (25 x 76 mm) in chromic-sulfuric acid
glass cleankr-ar other method which will provide a surface which is free of water breaks following
the final rinse. After the cleaning operation, handle the slide with a tweezer or tongs to prevent
contamination of the surface. Completely immerse the slide in the lubricant being tested. Remove
the slide and place it in a fixture which will hold it in a vertical position, allowing the lubricant to
drain off. Hold the slide in the vertical position for 30 to 35 minutes at room temperature. Examine
slide for film discontinuity or dewetting.
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