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1. SCOPE:
1.1 Scope:

This specification covers the requirements for one grade of a specialty lubricating oil for use in
precision instrument and miniature ball bearings.

2. APPLICABLE DOCUMENTS:

The following gublications, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

2.1 U.S. Governinent Publications:

Available fromn DODSSP, Subscription Services Desk, Building 4D,#00 Robbins AVenue,
Philadelphia,|PA 19111-5094.

CCC-C-46 Cloth, Cleaning, Nonwoven Fabric
P-D-680 Dry Cleaning Solvent
QQ-S-766 Steel Plates, Sheets, and Strip - Corrasion Resisting

MIL-S-13282]  Silver and Silver Alloy

FED-STD-313 Material Safety Data Sheets; Preparation and Submission of
FED-STD-79{l Lubricants, Liquid Fuels and Related Products, Methods of Testing

MIL-STD-10§ Sampling Procedufres and Tables for Inspection by Attributes
MIL-STD-29(Q  Packaging of Petroleum and Related Products

49 CFR Transportation - Hazardous Materials

2.2 ASTM Publications:

Available frorln ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-295P.

ASTM A 109 Steel, Carbon, Cold-Rolled Strip

ASTM A 331  Steel Bars, Alloy, Cold-Finished

ASTM A 366  Steel, Carbon, Cold-Rolled Sheet, Commercial

ASTM B 36 Brass Plate, Sheet, Strip and Rolled Bar (DoD Adopted)

ASTM D 92 Flash and Fire Points by Cleveland Open Cup

ASTM D 97 Pour Point of Petroleum Oils

ASTM D 445  Kinetic Viscosity of Transparent and Opaque Liquids (and the Calculation of
Dynamic Viscosity)

ASTM D 972  Evaporation Loss of Lubricating Greases and Oils

ASTM D 974  Neutralization Number by Color - Indicator Titration

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

ASTM D 1748 Rust Protection by Metal Preservatives in the Humidity Cabinet

2.
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2.3

2.4

3. REQUIREMEN

3.1

3.2

3.3

3.4

3.5

ANSI Publications:

Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ANSI 7129.1

American National Standard for the Precautionary Labeling of Hazardous Industrial

Chemicals

Order of precedence:

In the event @
for associate
specification
applicable la

First Article:
When specifi
Composition

The lubricatin
care should &

Physical proy

The physical
appearing in

Material safe

Material safe
Material safe

f a conflict between the text of this specification and the references,citg
H detail specifications, specification sheets or MS standards), the‘text
shall take precedence. Nothing in this specification, however,shall su
vs and regulations unless a specific exemption has been obtained.

TS:

d, a sample shall be subjected to first article-inspection (see 4.3 and

g oil shall conform to the composition in percent by weight specified in 7

erties:

properties of the lubricating oil shall be in accordance with physical pr
Table I, when tested as specified in 4.6.2 through 4.6.7.

ly data sheét:

ly data 'sheets shall be prepared and submitted in accordance with FE
ly datd sheets shall also be forwarded as specified in 4.3.2. The oil sh

d herein (except
f this
persede

[able |. Extreme

e exercised to assure that thedubricating oil contains no silicone defoamer compounds.

bperties

D-STD-313.
all have no

adverse effed

t on the health of personnel when used for its intended purpose. Ques

ions 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 (see 4.3.2 and 6.2.1e).

Workmanship:

The lubricating oil shall be a homogeneous, clear and bright liquid free from any visible impurities.
Immediately before the oil is packaged, it shall be passed through a 0.5 micrometer membrane filter
of an ester-compatible filter medium (see 6.5). Filtration through glass fiber filters is not acceptable.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for inspection:

4.1.1 Responsibi

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

performance

of tha incnaction raciramantc cnacifind harain rinlacc dicannravad h

/ the

Government.
specification
conform to p

inspection
system or ¢
not relieve
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The inspectic
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b. Quality conformance inspection+(4.4).
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to determine
physical prog
specified in T
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The Government reserves the right to perform any of the inspections
Where such inspections are deemed necessary to assure suppli€s-anad
escribed requirements.

ity for compliance: The oil must meet all requirements of,sections 3 ar
bet forth in this specification shall become a part of the-Contractor’s ove
uality program. The absence of any inspection requirements in the sp
the contractor of the responsibility of assuring thatall products or supp
Iment for acceptance comply with all requirements of the contract. Sar
e does not authorize submission of known defective material, either ing
commit the Government to acceptance of‘defective material.
of inspections:

n requirements specified herein-are classified as follows:

e inspection (see 4.3).

spection:

e inspectian-shall consist of performance of any test or examination de
that the. first article sample (see 4.3.1) complies with all the requireme

ablertV and 4.6.3 through 4.6.7(see 6.2.2).

set forth in the
services

d5. The

erall inspection
ecifications shall
ies submitted to
npling in quality
licated or actual,

emed necessary
nts for the

ertieg specified in Table Il, when tested in accordance with the inspection methods
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4.3.1 First articles samples: The first article samples shall consist of two, 1 liter (one-quart) containers of
the lubricating oil. The samples shall be forwarded to the Aircraft and Crew Systems Technology
Directorate, Code 60612, Naval Air Development Center, Warminster, PA 18974. The samples
shall be plainly identified by securely attached durable tags or labels, marked with the following

4.4 Qualification

The quality ¢
in accordanc

information

Sample for
LUBRICAT,

first article inspection.

NG OH _INSTDRLIMENT _BA ASH DOINT
N OO O T IOV TN T O T ot

Name of m
Location ar
Product co
Source, tyf
Batch num
Date of ma
Submitted

hnufacturer.

d identity of the plant.

le number.

e and composition of ingredients used.

ber.

hufacture.

py (name) (date) for first article inspection in accordance with DOD-L-8

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

conformance inspection:

pnformance inspection of the lubricatingeil shall consist of tests of sam
b with Table Il and an examination ef; samples from 4.4.2.1 for conform

Samples shall be labeled completely with information identifying the purpose of the

product, speg

ification number, date of manufacture, date of sampling, and contract

Individual sainples shall not be mixed, shall be placed in separate air-tight and wat

containers, a

44.1

4.4.2

4421

4.4.2.2

4.5

Lot formati
plant, from
is continuo
each batch

Sampling:

hd shall be nearly filled,.covered and sealed to prevent atmospheric ef]

bn: A lot shall consistof all the lubricating oil produced by one manufag
the same materials’and under essentially the same conditions, provide
s and does not exceed a 24 hour period. In the event the process is a
shall constijtute a lot (see 6.4).

1846B under

ples from 4.4.2.2
ance with 4.6.1.
sample, name of
number.

pr-tight

fects.

turer, at one
d the operation
batch operation,

For exam

ination of filled containers: A random sample of filled containers, fully prepared for

delivery, shall be selected from each lot of lubricating oil in accordance with MIL-STD-105,
inspection level Il with an acceptable quality level (AQL) of 2.5 percent defective.

For tests: The sample for tests shall be one container of the lubricating oil taken at random from
filled containers from each lot of lubricating oil. The lot shall be unacceptable if the sample fails
to comply with any of the requirements for the tests specified in 4.6.2 through 4.6.7.

Inspection conditions:

4.5.1 Test conditions: Test conditions shall be in accordance with 4.6 and the physical values specified in
Table Il apply to the average of determinations made on the sample.
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4.6 Methods of examinations and tests:

4.6.1 Examinations: Each of the filled containers, selected in accordance with 4.4.2.1, shall be examined
for defects of the container and closure, for evidence of leakage and for unsatisfactory markings to
determine conformance with 5.1 through 5.3.2. Each sample container shall also be weighed to
determine the amount of contents. If the number of defective containers exceeds the acceptance
number of the sampling plan specified in 4.4.2.1, the lot shall be rejected.

4.6.2 Tests: Test

chall ha narfarmad in accardancawiath Tahla N and 4 6 2 thrau
St e pPeror e o accortdartce it Taore- T vy—arto—a- oS tro

6.6 to determine

conforman
4.6.3 Protection:

4.6.3.1 Preparati
366. The
ASTM D
Immediat]
panels sh
followed
cloth in a
desiccato
contamin
operation

4.6.3.2 Procedur
removed,
temperat
conformir
from the
percent h
shall ber

4.6.4 Corrosivity

- tt

te with the requirements specified in 3.3.

bn of panels: Five panels shall be cut from steel conforming to ASTM A
size of the panels and the location of the holes shall bé.as specified i
1748. All burrs, sharp edges and corners, including.edges of holes, sh
ely prior to use, the panels shall be polished to a-high luster with 3/0 er
all be cleaned by washing in solvent conforming to P-D-680, type I, drg
Dy wiping with reagent grade acetone, using:bleached cotton cheesecl

r. Care must be taken during the cleaning and preparation that the su

hted with fingerprints. The panels.shall be handled with tongs during t
and with hooks during and after dipping.

and allowed to drain frgm glass, monel, or stainless steel supports at
ire. At the end of this period, the panels shall be suspended in a hum

test:

109 or ASTM A
1 Figure A-7 of
all be removed.
nery paper. The
ined thoroughly,
bth or cleaning

ccordance with CCC-C-46, Class 7. After‘cleaning, the panels shall be cooled in a

rfaces are not
he cleaning

2: The five panels shall be dipped in a sample of lubricating oil, maintained at 25 + 1°C,

the same
dity cabinet

g to ASTM D 1748er a period of 200 hours and in such a manner that the drippings
supports do notfall-on the panels. The humidity cabinet shall be mainfained at 100
umidity and attemperature of 49 + 1°C for the 200 hour exposure perigd. The panels
emoved fram the cabinet, cleaned with naphtha and examined (see Tgble II).

4.6.4.1 Preparati

pn-of panels:
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46.4.1.1 Steel discs: Three discs, 12.7 mm thick, shall be cut from 25.4 mm diameter bar stock
conforming to ASTM A 331, composition E52100. The discs shall be heat treated to a
Rockwell C-62 hardness. (Rollers that may be obtained from roller bearings, and that have
similar chemical, physical, and dimensional properties to the above bar stock after heat
treatment, can be substituted for the formation of the discs. In this case, no further treatment is
necessary.) The discs shall now be slowly surface ground on one side to a finish of less than
0.51 micrometers rms. If coolant is used in grinding, the discs shall be slushed in isopropyl

alcohol

Thaoa dicec chall than ha ahradad anthao crirfaca arorind cida hyv crice
e oo TSt tricT T ioT CTOUOTT I e oUT o cT oot

ssive

applica
scratch
polishin
with ste
or othe

desiccator containing silica gel until ready for use.

4.6.4.1.2 Brassc

conforming to ASTM B 36, temper HO8. The size and.shape of the clips shall

in Figun

450 ml
225 ml
300 ml

8 ml

After etthing, the clips shall be washed in cold running tap water until free of g
dried with acetone. The clips shall then be stored in a desiccator containing sil
until reqdy for use.

4.6.4.2 Procedur
and allow
spread s¢
coated di
relative h

Tt CoTOCTIoy ot T Ty

ions of emery polishing paper graded 1/0, 2/0, 3/0 and finally 4/0. Thg
s remaining from papers more coarse than 4/0. Paper incorporating

g medium, and wet-dry type papers, shall not be used. The dig¢s sha
rile absorbent gauze and examined under 10X magnification-for any s
defects. Defective specimens shall not be used. The discs shall be 3

ips: Three clips shall be fabricated from commercial 0.5715 mm brass
e 1. The clips shall then be immersed for 20 seconds in the following

vater

concentrated nitric acid
concentrated sulfuric acid
concentrated hydrochloric acid

b The three discs shall be coated with the test oil by dipping a stirring
ing the oil from the rod to drop on the polished side of the discs. The

as to completely cover the discs. The brass clips shall then be clamg
5cs and-the assemblies placed in a test chamber maintained at 26.7°C
Limidity for a period of 35 days. After exposure, the assemblies shall b

re shall be no
ron oxide as the
| be wiped clean
gns of corrosion
tored in a

sheet
be as illustrated
btching solution:

Icid and finally

Jca gel desiccant

rod in the test oll
lrops shall be
ed over the

and 50 percent
e removed and

the area

covered by the brass clips outlined on the discs using the clips as temy

lates. The clips

shall then be removed, the test oil wiped from the discs and the discs examined (see Table II).



https://saenorm.com/api/?name=99e68c2caa05d45ef374a9c2d62f6780

AMS-L-81846

SAE

AMS-L-81846

4.6.5 Corrosion and oxidation stability: The corrosion and oxidation stability shall be performed at 177°C
in accordance with method 5308 of FED-STD-791 with the following modifications: An electrolytic
grade silver (conforming to MIL-S-13282, grade A) test square shall be substituted for the cadmium
plated steel square. The aluminum test square shall be replaced with a square conforming to
ASTM A 331, composition FS E52100. The magnesium square shall be replaced with a type 410
steel square conforming to QQ-S-766. Allow air flow through the sample at a rate of 3 + 0.2 liters
per hour for 72 hours. The viscosity at 38°C shall be performed within six hours of the completion

mined as

follows: TH
membrane
separately
shall be rin
filter. Final
remaining ¢

4.6.6 Thin film st

oo

e oil shall be decanted from the test tube through a preweighed 10, mi

Fetained for measurement of viscosity and neutralization number tests
ed with petroleum ether until clean and the washings decanted throug
y, the filter shall be rinsed with at least 2 portions of petroleum ether tq
il. The filter shall be dried for 20 minutes at 50°C and-feweighed.

ability: The stainless steel planchets (5 cm diameter and 1 cm deep) u

(see 6.8) shall be cleaned before use as follows: they shall be rinsed in solvent cd

680 (Type
cheeseclot
50 milligrar
hours in a ¢
and the fina
4.6.7 Particulate
examined f

), drained thoroughly, wiped clean with reagent grade acetone using b
N or CCC-C-46, Class 7 cleaning cloth, and dried at 80° - 100°C for 5 n
n sample of the lubricating oil shall be transferred to a planchet and the
ravity convection oven maintained at177° £ 2°C. The weight loss shg
| appearance of the oil noted (see\Table II).

matter: Each of the filled containers selected in accordance with 4.4.2
Dr particulate matter. The @il shall be passed through a 0.5 micrometer

fabricated from an ester-compatible filter medium. Presence of particulate matter

micrometer

5. PACKAGING:

5.1 Preservation

Unless other

s shall be basis forfailure.

visespecified, preservation shall be level A (see 6.2.1).

crometer

filter fabricated from an ester-compatible filter medium (see 6.5) and the filtrate

The test tube

h the membrane

remove the

sed in this test
nforming to P-D-
leached

ninutes. A 350 +
en held for 6 1/2
Il be determined

1, shall be
membrane filter
larger than 0.5

5.1.1 Level A: The oil, immediately before packaging, shall be passed through a 0.5 micrometer
membrane filter fabricated from an ester-compatible filter medium (see 6.5). Filtration through
glass fiber filters shall not be acceptable. The lubricating oil shall be packaged in 118.29 ml (4
ounce) wide-mouthed brown glass bottles. Screwcaps shall be fitted with a polyethylene or
polypropylene liner. The caps shall be compatible with diester oil. The bottles shall be cleaned
using a suitable aqueous glass cleaner, rinsed with deionized water, and thoroughly dried.

5.2 Packing:

Packing shall be in accordance with MIL-STD-290. The type and size of the containers and the level
of packing shall be as specified by the acquiring activity (see 6.2.1).
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5.3 Marking:

All unit, intermediate and shipping containers shall be marked in accordance with MIL-STD-290 and
Title 49 of the code of Federal Regulations and any other additional special markings specified by
the acquiring activity (see 6.2.1c). All unit and intermediate packs of toxic and hazardous chemicals
and materials shall also be labeled in accordance with the applicable laws, statutes, regulations or
ordinances, including Federal, State, and Municipal requirements. In addition unit and intermediate

Contalners irr\hlrlinﬂ it cantainare-that carn/a ac chinnina containarce cirich ac nail
y < o coTr o re oo oTTv o CoretTTeT Tt ITt

s and drums,

||||| Y Cao— o PP Tg—c ot T OOt

shall be marked with the applicable precautionary information detailed in ANSI 212

6. NOTES:

6.1 Intended use]

This oil is intended for use in precision instrument and miniatureball bearings, for t
range of -55°C to 150°C.

6.2 Ordering data:

6.2.1 Acquisition

a.

b.

requirements: Acquisition documents should specify the following:

Title, number and date of this specification.

Quantit

Special

y desired, container size.

marking, if required (see 5.3).

Applicaple levels of preservation and packing (see 5.1 and 5.2).

FAR clause 52.223:3.

Whethdgr first’article is required (see 3.1 and 6.3).

. 1.

e temperature
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6.2.2 Data requirements: When this specification is used in an acquisition which incorporates a DD Form
1423, Contract Data Requirements List (CDRL), the data requirements identified below shall be
developed as specified by an approved Data Item Description (DD Form 1664) and delivered in
accordance with the approved CDRL incorporated into the contract. When the provisions of DOD
FAR Supplement Part 27, Sub-Part 27.410-6 are invoked and the DD Form 1423 is not used, the
data specified below shall be delivered by the contractor in accordance with the contract or
purchase order requirements. Deliverable data required by this specification is cited in the

following p:

(Copies of

functions s
contracting

6.3 First article:

When a first

selected fron
containers of
examinations
the lubricant

inspection. |

a. Iffirst arti
laboratory
4.3).

b. That the
relieve th
contract.

6.4 Batch:

V"JI‘IV"JY\I’\("

AFagraphs:
Paragraph no. Data requirements Applicab
4.3 First article in- DI-T-

spection reports.
ata item descriptions required by contractors in cofinection with speci

officer.)

article inspection is required, the lubyicating oil will be tested and shoul
the first production lot. The first-article should consist of two, 1 liter (g
the lubricating oil. The contrageting officer should include specific instrd
, tests and approval of the first article. When a contractor is in continug
from contract to contract; consideration should be given to waive the fi
inspection is required; indicate the following:

cle inspections are-conducted at the contractor’s plant or a Governmet

, an inspection report shall be forwarded to the acquiring activity for v¢

hppraval of first article samples or the waiving of the first article inspect
b contractor of his obligation to fulfill all other requirements of the spec

nould be obtained from the Naval Publications and.Forms Center or as

e DID no.

1902

fic acquisition
directed by the

d be a sample
ne-quart)

ctions regarding
us production of
rst article

it approved
prification (see

ion shall not
fication and

A batch is defined as that quantity of material which has been manufactured by some unit chemical
process and subjected to some physical mixing operation intended to make the final product
substantially uniform.

-10 -
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6.5 Filtration benefits:

To obtain maximum benefit from filtration through filters (0.5 micrometers or smaller) and to maintain
product cleanliness, the filling operation should take place under clean room conditions, or in a
laminar flow clean bench. The filter membrane shall be fabricated from an ester-compatible filter
medium. Glass fiber filters are not acceptable.

6.6 Barium dinorpdraphthalene-suifenate-fermulation:

6.6.1 Method 1: The barium dinonylnaphthalene sulfonate to be used in the formula)of Table | should be
dissolved i heptane or other distillable light petroleum solvent. The heptane or light petroleum
fraction solpition of the barium dinonylnaphthalene sulfonate, usually supplied in 50 percent
concentratipn, should be added to a sufficient amount of percolated bis' (2-ethylhgxyl) azelate to
make abouf a 50 percent concentrate after the solvent is removed-by stripping. The solvent is then
boiled off in a rotary flask evaporator using a hot water bath orlby other appropriaie means. An
analysis of the barium content of the azelate concentrate myst’be performed so that the correct
proportion ¢f the additive may be incorporated into the final formulation. After the|evaporation of
the heptang, the final formulation may then be blended«in'the proportions given in[ Table I.

6.6.2 Method 2: The barium dinonylnaphthalene sulfonate may be introduced into the formulation as a
50 percent solution in either bis (2-ethylhexyl) azelate, or bis (2-ethylhexyl) sebacate (marketed by
the R.T. Vdnderbilt Co. as NA-SUL-BSN). When an azelate concentrate is emplgyed, the ester
proportiong listed in Table | will pertain. When a sebacate concentrate is employad, the additional
diester confent required by the formulation will be made up with bis (2-ethylhexyl)|azelate. The
presence of the sebacate will haveonly a very small effect on the viscosity of the Jubricant;
however, t@ ensure that the viscosity limits delineated in Table Il are met, a varatipn of + 1.4
percent in the diester and pentaerythritol ester contents is permitted.

6.7 Material charpcteristics:

Materials list¢d in Table!l from other suppliers have occasionally resulted in an unsatisfactory
formulation whichvill not conform to Section 3 requirements. Use of the suggested sources does
not guaranteg a Satisfactory product. Itis suggested that materials, footnotes 1/, 2/[ and 5/ be
separately passed through a column of activated “Florisil” to remave possible polar icontaminants
prior to formulation.

6.8 Source of planchets:

Planchets may be obtained from Laboratory Products, P.O. Box 1802, Ann Arbor, Ml 48106.

-11 -
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6.9

6.10

Changes from previous issue:

The margins of this specification are marked with asterisks to indicate where changes (additions,
modifications, corrections, deletions) from the previous issue were made. This was done as a
convience only and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirement of this document
based on the entire content irrespective of the marginal notations and relationship to the last
previous issue-

Subiject term|(key word) listing:

Ball bearing lubricant
Ball bearing ol
High flash pdint, lubricating oil
Lubricating o
oil

Precision insfrument lubricant
Precision insfrument oil

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “B”

-12 -



https://saenorm.com/api/?name=99e68c2caa05d45ef374a9c2d62f6780

AMS-L-81846

SAE

AMS-L-81846

TABLE |. Composition of lubricating oil.

Ingredient

Percent by weight

Bis (2-ethylhexyl) azelate 1/

Pentaerythritol tetracaproate 2/

Benzotriagzole 5/

Barium dipenytnaphthalene—sulfonate3/ 6/

63.3
34.5

i

o

+

0.4

1+

0.4

I+

0

Alkylated phenylalphanaphthyl amine 4/

1.0
0.20

0.1

I+

+-0705

1/ Emery [Industries or equivalent (see 6.7).

o A jw N
N N SN~

See 6.6.

lon
~

Hercules Powder Company, "Hercolube A", orcequivalent (see 6.7).
R. T. Manderbilt Company, "NA-SUL-BSN"j.or equivalent.
Geigy Chemical Company "Antioxidant<LO-6", or equivalent.

Eastmap Kodak, Sherwin Williams, or equivalent (see 6.7).
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AMS-L-81846

SAE

AMS-L-81846

TABLE Il. Physical properties.

Characteristic

Requirements

Color, maximum

5.0 1/

Appearance Clear and bright
Neutralization number For reference onlg|2/
Particulgte matter, micrometers, maximum 0.5 3/
Viscosity, meters® per second (m*/s), at:

98.9°C} minimum 3.45

37.8°C| minimum 14.0 @/
-53.9°C{ maximum 135000
Pour point, °C, maximum ~57
Low tempgrature stability, °C, maximum -57 4/
Evaporation, percent, weight loss,

at 1761C, maximum, in:

6-1/2 hours 10

22 hours 22
Flash point, °C, minimum 210
Rust Protection, maximum Failure of one pangl 5/
Corrosiv]ty, maximum Failure of one disq 6/
Corrosion:

Change|in weight, milligrams per

square |millimeter of surface, maximum:

Each|individual metal strip, except

cop

pev

0.002

Each

Weight

Copper strip
Appearance of:

metal strip tested

Lubricating oil after test

of sludge or other insolubles

in oil tested, milligrams, maximum

0004

No evidence of pitting

or corrosion

No soft sludge on the metal
strip tested

0.2
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