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MILITARY SPECIFICATION

LUBRfCATfNG,QIL, INSTRUMENT, JEWEL BEARJNC4

This specific atioti is mandatory for use by all Departments
and Agencies of the Department of Defense

1. SCOPE

1.1 This specification covers one grade of low-temperature
non-spreading lubricating oil for use on instrument jewel bearings.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the iseue in effect on date of
invitations for bids or request for proposal, form a part of this specification to
the eatent specified hereip,.

Federal Standards

FED-STD-191 Lnbricsnte, Liquid Fuel@, and
Reisted Products, Methode of Testing

Military Standards

MIL-STD-105 Sampling Procedures and Tables. for
Inspection by Attributes

MIL-STD-290 Packaging; Packing ‘and Marking of
Petroleum and Related Products

(Copies of Military Specifications and Standards in connection with
spectfic procurement functions should be obtained from the procuring activity
or as directed by the contracting officer.)
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2.2 Other publications The following documents form a part
vi’ tKs specification to the extent specified herein. Uniess otherwise indicated,
the issue in effect on the date of incitation for bids or request for proposat shail
apply.

American Society for Testing andMaterials Publications
ASTM Standards Parts 1’/, 18, and 26

(Copies of ASTM publications maybe obtained from the Amerioan
Society for Testing and Materials, 1916 Race Strretj@iladeIpbia, Pennsylvania
19103.)

Q. . REQUIREMENTS

3,1 Chemical Composition The chemicai composition of the
oil shall conform to the requirements shown in Table 1.

Table I Chemical Composition

Weight percent
Benzyl phenylundecanoate 59.95 * 0.50
Diethylene glycol di-n-caproate 39.45 * 0.60
Dodecylpiperidine stearate ~~ O.4O*O.1O
p-tertiary -butylcatechol 0.20+ 0.10....

An affadavit from the contractor shall certify that the composition of
the oil isinaccordance with Table I.

3.2 Viscosity Theviscosity oftbeoil, when determtnedat
1OO”F(38”C) as speoMied ti4.5, shall bootless. fian9.5centistokes nor more
than 10.5 centistokes.

3,3 Neutralizat~onnnmber Thetotal acidnumber of the oil,
when determfnedas specffiedin 4.5 shall not exceed O.60.

3.4 Evaporation less The evaporation loss of the oil when
‘ determined atatemperature of2100F (99W)tiaccordmce tifi4.5shti not

exceed2.O percent.

3.5 Copper strip corrosion Whentheoilis tested for 3 hours
at212°F (1OOV) as specified in4.5the discoloration of the copper s$rip shall
nctbe greater than la rating.
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3.6 Corrosion andoxidation etabili@ When theoil is tested
as specified in 4.5 it shall meet the following requirements:

3.6,1 Corrosion Thechange inweightof copper and steel
specfmens shall not exoeed O.5milligrams per square centimeter of surface:
There shall be no pitting, etching, or visible corrosion of the metal surfaces.
A slight coloration of thernetal surfaces shall not be objectionable.

3.6.2 Oxidation After completion of thecorrOsiO.n oxidation
test the viscosity of the ofl shall not have changed more than *5 percent of the
original viscosity, tbe changeimueutralizationnumbe.r of the oil shall not ex-
ceed 0.15, aud the volatile acids evolved fnto the delivery tube shall not require
more than 0.5 milligram of.KOH, per gram of oil, for neutralization.

3.7 Spreading on metal Whenthe oilis tested as specdfiedin
4.5.1 the average diameter of three drops of oil on polished steel shall not in--
crease bymorethan 5 percent. Theresidue from tbeoxidation test (3.6.1)
shall not spread more than 5 percent in 168honrs.

,,

3.6 Low temperature stability After adry sample of theofl
has beentested asspecified in4.4for 48hoursat-40°F (-40w), theoilshdl
not crystallize, separate or show evidence of precipitates. Cloudiness in the
oil shall not reconsidered objectionable.

3,9 Ingredients

3.9.1 Benzylphenylundecanoate Whenthe benzylphenylunde-
oanoate is tested as specified in4.5.2, its viscosity at 100T (38V) shall be
not less than 15.7 nor more than 16.7 centistokes. The refractive index’ shall
benot Iessthan l.517nor more. than l.520. Theneutralization number shall
belessthan O.lO. The saponification number shall be159 *l.

3.9.2 Diethylene glycoldi-n-eaproate Wbenthedietbylene
glycol caproate is tested ae specified in 4.5.2, its viscosity at 100”F (38°C)
shall be not less than 5.0 nor more than 5.5 centistokes. The neutralization
number shall be less than O.10. The refractive fndexshall be not less than
1.437 nor more than 1.440.

3.9,3 Dodeoylpiperidine stearate Thedodecylpiperidine
stearate, when tested as specified ti 4.5.2, shall have antnitial melting point
of 97 *4°F (36 &2”C) and,a.fiaal melting point of 102 *4°F (39* 2W). The
acid number shall be not Iese than 105nm’morethanl15.
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3.9.4 Para-tertiary-butyl cstechol Thep-tertiary-hutyl
catechol shall melt bstween. (133”F) 56W and(135°F) 57°C when tested as speci-
fied fn 4.5.2.

3.10 Workmanship Theoil. ehallcontain noperfumeor dye and
shall be visually clear snd free of sedtment.

4. QUALJTY ASSURANCEPROVISIONS
...... ,..,;....!

4.1 Responsibility for fnsp&ctt6n Unless otherwise specified
in the contract or purchase order, the suppliei:is responsible for the performance
of ail inspection requirements as specffied herein. Except as ctherwtse speoified
the @pplier may utilize his own or any other facilities suitable for the perform-
SUC4of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the rfght @ perform any of the inspeo-
tion$ set forth fn the specification where such inspections are deemed necessary
to assure that supplies and services copform to prescrib+sd requtremente.

4,2!.1 -t An indefinite quantityof a homogeneous mtxture of
material offered for acceptance in a efngle isolated container; or mannfaotured
in a sfngle plant run (not exceeding 24 hours) through.the same processing equip-
ment, with no change in ingredient material. ,; ,:,

4,2.2 Paokaged lot An indefinite number of unit containers of
identioal size and type, offered for acceptance, ‘andfilled with a homogeneous
mfxture of material from one isolated contafner; or filled’ with a homogeneous
mixture of materiaf manufactured in a singIe plant run (not exceeding 24 hours)
through the same processing equipment, with no change in ingredient material.

4.3.1 Sam@fng for examination of the preparation for delivery

4.3.1.1 Packaged lot A rmdom sample of packed containers’
from each lot fn accordance with MIL-STD-105.,at.inspection level II and accept-
able quality level = 2.5 percent defective. The sample ehali be examined in ac-
cordance with 4.4,1.

4.3.2 Sampling for tests The sample for tests shall be eight
ounces of oil taken in accordance with ASTM Method D270 and a sample of each
of the ingredients from each lot of ojl offered or pr~oessed for delivery under S
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contract or order. The lot shall he unacceptable if a sample fails to meet any
of the test requirements specified.

4.4 Inspection Inspection shall be performed in accordance
with Method 9601 of FED-STD-7?1.

4.4.1 Examination of the preparatfcmfor delivery Samples
taken in accordance with 4.3.1 shall be examined for compliance with MIL-STD-
290 with regard to fill, closym.&aeaiing, leakage, packaging, packing and mark-
fng requirements. Any cont+her having one or more defects or under the re-
quired fill shall be rejeited;” E ‘tie number of defective or underfilled containers
exceeds the acceptance number for the appropriate plan of MIL-STD-105, the
lot represented by the eample shall be rejected.

4.5 Inspection inetheds The tests listed in Table If shall be
performed in accordance with the applicable methed se given in FED-STD-791
or ASTM Standard on Petrolemn Products and Lubriosnts.

TABLE If

Requirement
Paragraph

3.2
3.3
3.4
3.5

3.6

3.8

4.5<1

..,. ,.:.,.,...

Viscosity .
Neutralization Nnniber
Evaporation loss
Copper ccmresion by
Petroleum Prodncte
Corrosiveness and Oxidation
Stability of Light oils (Metal
Strip)
Low temperature stability

Spreading on metal

FED-STD-791 ASTM
Method No Designation

D445
D974
D972

D130

5308
3459

4.5.1.1 Preparation of metal surfaoe A steel surfsoe with a mini-
mum area of 0.25 square inchShall be polished with metallographfc papers
Nos. O, 2/0, 3/0, and 4/0 in that order and finally with Fisher’s ‘!Gamal” or
equivalent poliebing alnmin+ on.a wheel covered with heavy broadcloth. After
the surface has been polished it shall be washed with water, swabbed with wet
absorbent cotton, and rinsed thoroughly with dietilled water. The surface shaii
then be rinsed with reagent grade 99 percent methanol and dried for 15 minutes
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in an oven at 221“F (105”C). The specimen ahafl then be allowed to cool to room
t~mperature in a desiccator.

4.5.1.2 Procedure Three drops of oil shall he placed on the metal
surface with a clean platinum wire. The drops shaI1.be between 1.0 and 2.0 mm
in diameter. (A platinum wire 0.005 inch in diameter is suitable for depositing
a drop of this size.) After the wire has been recleaned, two drops of reagent
grade of orthotricresyl phosphate shall be placed on the metal surface fn a eimi-
lar msmner. The metal and tbe drops shall be covered and allowed to stand fo~
15 minutes. The diameters of each of the five drop: shall be measured with a
measuring apparatus having an accuracy of one @?@fff and the values rscorded.
The metal ehall be carefully transferred to an air Ix% maintained at 113 + 3°F
(45 *2”C) and allowed to remain for 1 week. The drops shall he measured. If
the oil spreads appl eciably and the tricresyl phosphatedoes not, the oil is not
in the nonspreading category. If both the oil and the tricresyl phosphate appear
to be spreadfng the test should be repeated on a freshly prepared surface. If
no evidence of spreading is observed the test ie continued end the diameter of
the drop examined after 1 week.

4.5.1.3 Results The increase in diameter of each drop shall be
calculated as follows:

D7 - Do
Percent increase= ~ x 100 when

o

D7 = diameter of drop after 7 days

Do = diameter of drop after 15 minutes

The average of the vaIues for the three drops shall be reported as the
percent spreading in a week.

4.5.2 In.qredients

TABLE fll
Methods for Determfnfng Ingredients”

Method Title
Viscositv

ASTM””MethodNo.
: ,:D445

Refractive Index , E.~D1218
Neutralization No; D974
Sapenffication No. D94
Melting Point D1519
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5. PREPARATION FOR DELIVERY

5.1 g g pac~ The oil shall bePacka in ,
packaged, packed, and marked in accordance with the provisions of MIL-STD-
290 cmdin accordance with the details specified by the procuring activity with
respect to the various options, choices, and alternatives indicated ia MIL-STD-
290 (see 6.2)

6. NOTES

6.1 Intehd6&~useThe oil covered by this specification is in-
tended for the lubrication of steel pivot and jewel bearing cOmbfiatiOns in time-
pieces and other ffne instruments. R dees not spread cmhighly polished clean
metal or jewel snrfaces but may tend to spread when used on unpolished sur=
faces, especially when it is contaminated with dust or other foreign materials.
It will allow operation of most instrument mechanisms at temperatures as low
as -40”F (-40 “C).

6.2 Ordering data Procurement deouments should specify
the following

(a)
(b)

fluid ounce)
(c)

nished (see 5.1)
(d)

ments in detail (see 5.1)

Custodians
Army - MR
Navy - AS
Airforce -1.1
Review Activities
Army MR. MU. AV
Navj OS, SA

.. Airforce -11, 68
User Activities
Army - WC, MI

i Xavy - SH

Title and number of this specification
Quantity of oil required (the unit of purchase is the

S~@,,andtype of container in which oil ie to be fur-
;-

Packaging, packing, and marking data with require-

Preparing Activity

Navy - AS

(Proj. No 9150-0143)
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