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OIL, LUBRICATING, LOW TEMPERATURE
For -55°C (-65°F) Service

l.1 PForm: This specification covers a petroleum~base lubricatimng’oil

1.2 Applicagion: Primarily for general purpose, low-temperature lubrication
applications where low evaporation and rust-preventive, characteristics are

2. APPLICABLE DOCUMENTS: The following publications{ form a part of this
specificjation to the extent specified herein. -The latest issue of Rerospace
Material |Specifications (AMS) shall apply. ,The applicable issue ¢f other
documentI shall be as specified in AMS 2350.

. 2.1 SAE Publications: Available from SAE() 400 Commonwealth Drive, Widrrendale,
PA 15096.

2.1.1 BRerospace Material Specifications:

AMS 2350 - Standards and-Test Methods
60 - Heat Treatment, Carbon, Low-Alloy, and Specialty Steels
$#25 - Material.Safety Data Sheets
AMS 4037 - Aluminum-Alloy Sheet and Plate, 4.4Cu - 1.5Mg - 0.6(0Mn
(2024; -T3 Flat Sheet, -T351 Plate)
AMS 4377 - Magnesium Alloy Sheet and Plate, 3.0Al - 1.0Zn (AZ31B-H24)
500 -~ Copper Sheet, Strip, and Plate, Soft Annealed (CDA 110)

507 _=~/Brass Sheet, Strip, and Plate, 70Cu - 302Zn (CDA2600(), Half
Hard

] 88 set—: a3 oa : ming Grade
AMS 6440 - Steel Bars, Forgings, and Tubing, 1.45Cr (0.98-1.10C)
(SAE 52100), For Bearing Applications

SAE Technical Board rules provide that: Al technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
‘ mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1983 Society of Automotive Engineers, Inc. 2 :
All rights reserved . Printed in U.S.A.
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

* ASTM D91 - Precipitation Number of Lubricating 0ils
ASTM D92 - Flash and Fire Points by Cleveland Open Cup
ASTM D97 - Pour Point of Petroleum Oils

ASTM D130 - Detection of Copper Corrosion from Petroleum Products by
the Copper Strip Tarnish Test
ASTM D445 - Kinematic Viscosity of Transparent and Opaque Liquids (and the
Calculation of Dynamic Viscosity)
ASTM D664—=Neutralization—Number—by—Potentiometric—Pitration—
ASTM D972 - Evaporation Loss of Lubricating Greases and 0Oils
ASTM D1%00 - ASTM Color of Petroleum Products (ASTM Color Scale)
ASTM D1748 - Rust Protection by Metal Preservatives in the Humidity Cabinet

2.3 U.S. Govyernment Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, H§A 19120.

2.3.1 Military Standards:

MIL-STD-290 - Péckaging of Petroleum and Related Products

2.4 ANSI Publications: Available from American National Standards Ifstitute,
Inc., 1430 Broadway, New York, NY 10018.

ANSI B4¢.]l - Surface Texture

3. TECHNICAL REQUIREMENTS:

3.1 Material: The oil shall be-a fraction of refined crude petroleun,
containing additives imparting corrosion protective and oxidatior resisting
properties, meeting the-requirements of 3.2.

3.2 Properties: The(oil shall conform to the following requirements, determined
in accogdance with specified test methods insofar as practicable:

3.2.1 Color|and . Appearance: The oil shall be clear, transparent, and uniform in
appeagance and not darker than No. 5 (ASTM Color Scale), determined in
accordance with ASTM D1500.

3.2.2 Kinematic Viscosity: Shall conform to the following values, determined in
accordance with ASTM D445:

Temperature +1°C (+2°F) Value, cSt (mm2/s)
38°C (100°F) 10 max

-40°C (-40°F) 4000 max
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Flash Point: The flash point of the preproduction samples shall be not
lower than 130°C (265°F), determined in accordance with ASTM D92. Tests
on subsequent lots for acceptance testing shall not differ from the
preproduction flash point value by more than +6°C (+10°F).

Pour Point: Shall be =57°C (-=70°F) or below, determined in accordance
with ASTM D97.

Precipitation Number: Shall be 0.00, determined in accordance with
ASTM D9l.

Corro%ion: Shall be not greater than Class 1, determined in/ac¢pordance
with ASTM D130 at 100°C + 1 (212°F + 2) for 3 hr + 0.1.

Evaporation: Weight loss shall not exceed 22%, determined in afcordance
with ASTM D972.

Humidijty Resistance: Not more than one panel out‘of five, covefred with a
film df the lubricating oil and subjected to Humidity testing ip
accordance with ASTM D1748 for 100 hr + 0.25,\using the same stpel and

thickness of test panel as in 4.5.1l.2, shall’ exhibit either a dpt of rust
largey than 2 mm in diameter or two or more dots of rust larger| than 1 mm
in didqmeter on the significant area of the panel.

Corrogion and Oxidation Stability:.\'The oil shall comply with the
following requirements, determined in accordance with 4.5.1:

3.2.9.1 Coryosion: The change in‘weight of metal test specimens shalll not

3.2.9.2

3.2.9.3

3.2.10

3.2.11

excged + 0.2 mg/cm2 of .surface for each specimen. There shalll be no
pitting, etching, or. Vvisible corrosion on the surfaces of any| of the
metdls when examinéd)at approximately 20X magnification. Slight

disgoloration of ‘surfaces of the copper and cadmium specimens| will be
permitted.

Visdosity Change Due to Oxidation: The viscosity of the oil phall be
witin <5 to +20% of the original viscosity, determined in acgordance
witll ASTM D445 at 38°C + 1 (100°F + 2).

Neutrality Number Change Due to Oxidation: After the oxidation-
corrosion test, the increase in the acid number shall be not greater
than 0.20 and there shall be no evidence of separation of insoluble
materials or gqumming of the oil.

Low-Temperature Stability: There shall be no indication of low
temperature instability evidenced by gelling or separation of solid or
liquid phases in the oil after completion of the test in 4.5.2. The
presence of cloudiness which does not settle out is acceptable.

Corrosivity Test: Two of the three test assemblies shall show no signs
of corrosion or pitting, and the third disc shall exhibit not more than
three spots of corrosion within the area covered by the brass clip,
determined in accordance with 4.5.3.
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3.3 Quality: Oil, as received by purchaser, shall be free of undissolved water,
sediment, suspended matter, and other foreign materials detrimental to usage
- of the oil.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of oil shall supply all samples
for vendor's tests and shall be responsible for performing all required
tests. Results of such tests shall be reported to the purchaser as required
by 4.6. Purchaser reserves the right to sample and to perform any

confirj;tory—testing—deemed—necessary—tU—ensure—that—the—att—as?forms to the
requirements of this specification.

4.2 Classiflication of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to *he follgwing
requifrements are classified as acceptance tests and shall be gerformed on

each [lot:
Relquirement Paragraph Referegnce
C lor ele
Kinematic Viscosity 2.
Fllash Point .2,
Pour Point 2.

Precipitation Number

Corrosion, Copper Strip
Ev@aporation

Corrosion and Oxidation/Stability

W Wwwwwwww
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4.2.2 Preprpduction Test: /Tests to determine conformance to all technical
requirements of this specification are classified as preproducition tests
and shall be performed prior to or on the initial shipment of pil to a
purchaser, when-a change in material or processing, or both, rjequires
reappfoval as _in 4.4.2, and when purchaser deems confirmatory ftesting to
be refuirged.

4.2.2.1 For| direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test oil shall be submitted to the cognizant
agency as directed by .the procuring activity, the contracting officer,
or the request for procurement.

4.3 Sampling: Sufficient oil shall be taken at random from each lot to perform
all required tests. The number of determinations for each requirement shall
be as specified in the applicable test procedure or, if not specified
therein, not less than three.

4.3.1 A lot shall be all oil 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 10,000 gal (38,000 L).
A lot may be packaged in smaller quantities and delivered under the basic

" lot approval provided the lot identification is maintained.
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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.

4.4 Approval:

4.4.1 Sample o0il shall be approved by purchaser before oil for production use is
supplied, unless such approval be waived by purchaser. Results of tests
on production 0il shall be essentially equivalent to those on the approved
Samp €.

4.4.2 Vend¢r shall use ingredients, manufacturing procedures, and megthods of
inspgction on production oil which are essentially the~&@ame ag those used
on the approved sample o0il. If necessary to make any, change in
ingr¢dients or in manufacturing procedures, vendor-shall submilt for
reapproval a statement of the proposed changes in ingredients |or
procéssing, or both, and, when requested, sample 'oil. Production oil made
by the revised procedure shall not be shipped{prior to receipy of
reapproval.

4.5 Test Methods:

4.5.1 Corrgsiveness and Oxidation Stability:

4.5.1.1 Tegt Apparatus: Pyrex test tube of standard-wall with 50 mm 1+ 3 OD and
50 mm + 10 long, with openiend formed as a male ground-glags joint.
Allihn type condenser of ‘Pyrex; 40 mm, min, OD by 300 mm + 20 long
jag¢ket, with the lower end formed as a female ground-glass jjoint to mate
with the test tube« . \Air tube of Pyrex, standard wall, 6 to |8 mm OD and
length at least 50 mm longer than the combined length of thed assembled
tegt tube and condenser described above. The tube shall havie one end
drdwn to an cutside diameter of 0.063 in. + 0.016 (1.6 mm + [0.4).
Constant temperature bath capable of mainfzining a temperazhre of
15¢°C + 1.(300°F + 2).

4.5.1.2 Pregparation of Specimens: Metal specimens, 1 each, nominally 0.032 in.
(0 f80—mm)—thiek—byt—inv—{25—mm)}—square;—with—+two—hotes—Fig. 1) cut
from the following materials: AMS 4500 copper, AMS 4037 aluminum alloy,
AMS 4377 magnesium alloy, AMS 5040 low carbon steel, and cadmium anode
material. Remove burrs from the edges of the specimens and from around
drilled holes. Remove surface defects from both surfaces and all edges
using progressively finer grades of abrasive paper. After this
operation, all subsequent handling of the specimens shall be carried out
with clean filter paper or tongs. Use a 240 grit (60 ym) silicon
carbide paper for the final sanding operation, making sure all marks
produced by 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
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4.5.1.2

4.5.1.3

(Cont'd.):

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 (130°F)) 1,1,1-trichloroethane and
allow them to air dry. Weigh and record the weight of each specimen to
an accuracy of 0.1 milligram.

Test Procedure: Determine the neutralization number of the o0il sample

being evaluated in accordance w1th ASTM D664. Determlne the viscosity

e € R 2). Arrange
the|prepared, metal specimens in a wooden or plastic fixture 4n the
pattern shown in Fig. 1, making sure the magnesium and copper specimens
do pot touch. Tie the squares together using a clean light-yweight
cotton or nylon cord. Wear latex surgical gloves or nylon gloves when
handling the cord and tying the knots. Using forceps, place|the
assembled specimens in the bottom of the test tube with the quares
positioned vertically (so the air tube can be~inserted to theé bottom of
the|test tube). Weigh the test tube with métal specimens and the air
tube together to the nearest 0.1 gram. Add 100 mL + 1 of th sample oil
to the test tube containing the metal specimens, reweigh the |air tube,
test tube, and contents together to thé&’nearest 0.1 g and determine the
weight of the o0il sample added. Assemble the test tube and dondenser
and (mount the assembly so that 300 mm + 50 of the test tube is submerged
in the constant temperature bath prev1ously stabilized at 15(°C_i 1
(30Q°F + 2)., Start the flow .of cooling water through the condenser
jacKet. Insert the air tube, orifice end down, through the ¢ondenser
and [into the oil sample, 'and support it so the orifice is wifhin 0.125
in. |(3 mm) of the bottom.6f the test tube. Connect the air fube to a
supdly of low pressure, filtered, dry air, and adjust the fldw through
the [tube to 5 L/hr(+0.5. Continue the test for 68 hr + 1.
At the end of the test period, stop the flow of air, remove fhe air
tubg, and separate the condenser from the test tube containing the
spedimens.. Remove the test tube from the constant temperatunie bath,
allgw to cool to room temperature, and wipe the outside with |a cloth
dampened/with 1,1,l1-trichloroethane. Reweigh the air tube, Hest tube,
and |contents to the nearest 0.1 g, determine the weight of sample
remgining, and compute the percentage of weight loss resulti g from
evaporation of the sample. If the weight loss exceeds 8%, the seal is
inadequate and the cause of leak shall be determined and the test
repeated using a new oil sample and fresh metal specimens. If the oil
sample has lost less than 8% of its initial weight, pProceed to remove
the metal specimens using forceps. Retain the oil sample for additional
testing and visual examination. Remove the cords holding the specimens
together and wash the metal specimens individually in warm (approximately
55°C (130°F)) 1,1,l-trichloroethane. Repeat the operation using fresh
solvent and scrubbing the surface of the metal specimens with a stiff,
short bristled brush until the solvent shows no discoloration. Allow
the squares to dry. Reweigh the metal specimens to the nearest 0.1 mg
and compute the weight change for each specimen. Visually inspect the



https://saenorm.com/api/?name=0e510d88eb2302e8d42c90b55ebd9ebf

4.5.1.3

AMS 3054

(Cont'd.):

metal specimens at 20X magnification and report the presence of pitting
or etching and specifically note the color of any stains visible on the

surface of the copper specimen.

Determine the neutralization number of

the residual.oil sample in accordance with ASTM D664 and determine the
viscosity in accordance with ASTM D445 at 38°C + 1 (100°F + 2).

4.5.2 Low-Temperature Stability:

Place approximately 100 mL of the lubricating

oil in a glass-stoppered flask and hold at -55°C + 3 (-65°F + 5) for

72 hr
gellin

+ 0.5 for

At the end of the test, examine the oil

4.5.3 Corroslivity Test:

4.5.3.1 Preppration of Specimens:

4.5.3.1.1

4.5.3.1.2

Cut three discs approximately 0¥5 in.
(25-mm) diameter bar of AMS 6440’ alloy steel.

Steel Discs:
frpm a 1-in.
the discs in
62| HRC. Wet

+ evide]
g, separation of ingredients, or crystal formation in the

accordance with AMS 2760 to.)a ‘hardness not low
grind one of the flat surfaces to a surface te

rohgher than 20 microin (0.5 um), detérmined in accordance
Remove grinding coolant by washing the discs inh clean
finer

i finally

ANSI B46.1.
mefthanol.
grpdes of metallographic polishing papers 1/0, 2/0, 3/0, an

4/

(1p0 um)).

re
scC
(1
as
st
ev
in

Brpss Clips:

(0
oi

Finish the ground surface by using successively
((80 grit (200 ym), 100 _grit (150 ym), 125 grit (125 um

oved by the next finerl drade. Finished discs shall have
ratches more coarse than those produced by the 4/0 (150 g
PO um)) polishingpaper. Polishing papers incorporating

a polishing medium shall not be used.
erile cotton and’examine under 10X magnification.
idence any _corrosion shall not be used.
a desiccator containing silica gel until ready for use.

L 570,.mm) AMS 4507 brass sheet as illustrated in Fig. 2.

L “by vapor degreasing and etch the clips by immersing in

Three clips shall be fabricated from 0.0225 i{.

nce of
oil.

(12.5 mm) thick

Heat treat
br than
kture not
vith

¢ 150 grit

Scratches producéd by each polishing paper shall be

no

rit

iron oxide
Wipe the discs clé¢an using
Discs which
Store the completed discs

emove any
he

"following solution for approximately 20 sec at room temperature:

450 mL water
225 mL nitric acid, concentrated
300 mL sulfuric acid, concentrated
8 mL hydrochloric acid, concentrated
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4.5.3.1.2.1 Observe normal precautions in mixing concentrated sulfuric acid and
~ water. Pour the acid into the water slowly, stirring to prevent
excessive local heating. After etching, wash the clips in flowing
water to ensure removal of the etchant. Rinse in acetone and dry
thoroughly. After drying, store the clips in a desiccator
containing silica gel until ready for use.

4.5.3.2 Test Procedure: Remove the discs and clips from the desiccator and coat
the discs with the test oil by dipping a glass stirring rod in the oil

and i surface of
the [discs. The o0il shall be spread to ensure complete covekrage of the
disds' surfaces. Place the brass clips over the coated surfgces of the

disgs and put the assembled specimens in a test chamber ‘whicl is
maintained at 26°C + 1 (80°F + 2) and 50% + 3 relative humidity.
Contlinue the test for not less than 10 days. Remové)the spedimens from
the |chamber on completion of the test, and outlinejthe area dovered by
the [brass clips using the clip as a template. <Remove the clips and
cardafully wipe the oil from the test surfaceyof the discs. Examine the
areg outlined on the test surface for corrosion or pitting under 10X
magnification.

4.6 Reports

4.6.1 The vendor of oil shall furnish with’ each shipment three copieq of a
report showing the results of tests on each lot to determine cgnformance
to the acceptance test requirements and stating that the oil cgnforms to
the otther technical requireménts of this specification. This zeport shall
include the purchase orderf number, AMS 3054, formula number, 1lqt number,
and antity.

4.6.2 A material safety data sheet conforming to AMS 2825 or equivaljnt shall be
supplied to each purchaser prior to, or concurrent with, the regport of

preprgduction test results or, if preproduction testing be walvyed by
purchaser, concurrent with the first shipment of oil for produqtion use.
Each tequest-for modification of formulation shall be accompanied by a
revis¢d data sheet for the proposed formulation.

s fails to
meet the specified requirements, disposition of the oil may be based on the
results of testing three additional specimens for each original nonconforming
specimen. Failure of any retest specimen to meet the specified requirements
shall be cause for rejection of the o0il represented and no additional

testing shall be permitted. Results of all tests shall be reported.

/

5. PREPARATION FOR DELIVERY:

5.1 Packaging and Identification:

5.1.1 The oil shall be packaged in airtight containers of such size and design
as to keep ullage to a minimum.
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Each container of oil shall be identified by an attached label, using
characters of such size as to be legible and which will not be obliterated
by normal handling. Each label shall show not less than the following
information:

OIL, LUBRICATING, LOW TEMPERATURE, FOR =55°C (-65°F) SERVICE
AMS 3054

MANUFACTURER'S MATERIAL DESIGNATION

PURCHASE ORDER NUMBER

LOT (OR BATCH) NUMBER

QUANTETY

APPROPRIATE WARNINGS OR PRECAUTIONARY NOTICES

The ofil shall be prepared for shipment in accordance with commgrcial
practice and in compliance with applicable rules and reégulations
pertafining to the handling, packaging, and transportation of tie oil to
ensurp carrier acceptance and safe delivery. Packaging shall ¢onform to
carrifkr rules and regulations applicable to the-mode of transpgrtation.
N
For direct U.S. Military procurement, packaging shall be in ac¢ordance
with MIL-STD-290, Level A or Level C, as specified in the requIst for
procurement. Commercial packaging as in<5.1.1 and 5.1.3 will be acceptable
if it| meets the requirements of Level, Ce :

6. ACKNOWLEDGMENT: A vendor shall mention this specification number|in all

quotations and when acknowledgingupurchase orders.

7. REJECTIONS: Oil not conforming.-to this specification or to modifjcations

uthorized by purchaser will'be subject to rejection.

a
8. NOTES:
8.1 Dimensippns and properties, other than temperatures, in inch/pound units are

8.3

standard; dimensions and properties in SI units are shown as the|approximate
equivairnts of \the inch/pound units and are presented only for informational
purpos

For direcét U.S. Military procurement, purchase documents should gpecify not
less than the following:

Title, number, and date of this specification
Type and size of containers desired

Quantity of oil desired

Applicable level of packaging (See 5.1.4)

Similar Specifications:

8.3.1

This specification is the equivalent of MIL-L-7870A, dated 10 August 1953.
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