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SUPERSEDING

MII~Lr~46152D
1 August 1988

MILITARY SPECIFICATION
IUBRICATING OIL, INTERNAL COMBUSTION ENGINE,
AIMINISTRATIVE SERVICE

This specification is approved for use by all Departments and Agencies of the
Department of Defense.

1. SCOPE

1.1 Scope. This specification covers engine oils suitable for lubrication of
camercial-type vehicle reciprocating intermal combustion engine of both spark-
ignition and compression-ignition types used in administrative service (see 6.1).

1.2 iﬁ:_.'cation. The engine lubricants shall be of the following viscosity
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Viscosity grade

Grade SW-30
Grade 10W-30
Grade 15W-40

2. APPLICAEBIE DOCUMENTS
2.1 Govermment documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, ardhaxﬂbooksfomapartoftlusdocnmenttotheextentSpecﬁled

herein. Unl&ss otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to: USA
Belvoir Research, Development and Engineering Center, ATIN: STRBE-TSE, Fort
Belvoir, VA 22060-5606 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the erd of this document or by
letter.
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DISTRIBUTION STATEMENT A. Approved for public release, distributicn is unlimited.
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SPECIFICATIONS
MILITARY
MIT~1~2104 - Iubricating 0il, Intermal Cambustion Engine, Tactical
Service, .
MIL~1~21260 - Iibrication 0il, Internal Combustion Erngine,
Preservative and Break-In.
MII~1~46167 - Inbricating 0il, Intermal Cambustion Engine, Arctic.
STANDARDS
FEDERAL
FED-STD-313 - Material Safety Data Sheets, Preparation and The
Submission of.
FED-STD-791 - Iubricants, Licquid Fuel and Related Products; Methods
of Testing.
MILITARY
MIL~STD-105 .= Sampling Procedures and Tables for Inspection by
Attributes. .
MIL~-STD-290 . - Packaging of Petroleum and Related Products.

(Unless otherwise indicated, copies of federal and military specifications,. . .
standards, and handbooks are available from the Standardization Documents Order

Desk, BuJ.ldJ.ng 4D, 700 Robbins Avenue, Philadelphia, PA 19111—5094 )

2.1.2 ¢other Govermment documents and publications. . The follown'xg cther
Goverrment documents and publications fomapartofthlsdocnmenttotheexterrt
specified herein. Unless otherwise specified, the issues are those cited in the
solicitation.

DEPARTMENT OF LABOR (DOL)

OSHA 29 CFR 1910.1200 - Hazard Cammmication Interpretation Regarding
. Iubricating Oils.

(Guideline CPL 2-2.38 may be cbtained from OSHA Publications Office, Room
S-4203, 200 Constitution Averue, NW, Washington, DC 20210.}

2.2 Non-Governmment publications. The following docment(s) form a part of
this doaument to the extent specified herein. Unless otherwise specified, the
issuesofthedoamerrtswhimaxenoDadopteiarethoselistedjnthe issue of
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scl
docauments not listed in the DODISS are the issues of the doauments cited in the
solicitation (see 6.2).
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D 92 - Flash and Fire Foints by Cleveland Open Qup.

94 - Saponification Number of Petroleum Products.

97 - Pour Point of Petroleum Oils.

129 -SulfurmPetmlethrc&:cts(GenerachmbMemod)

287 - API Gravity of Crude Petroleum and Petroleum Products (Hydrtmete.r
Method) .

445 - Kinematic Viscosity of Transparent and Opaque Liquids (and the
Calculation of Dynamic Viscosity).

=nA — Divembe o dede v et aebnsen  Thees Ty Dyvarh 1
Do — ROLSMUOLLOEL Gl AT | Residue of Petrolewm Products,

664 - Acid Number of Petroleum Products by Potentiametric Titration.

808 - Chlorine in New ard Used Petroleum Products (Bamb Method).

874 - Sulfated Ash from Iubricating Oils and Additives.

892 =~ Foaming Characteristics of Lubricating Oils.

1091 - Phosphorus in Lubricating Oils and. Additives.

1317 - Chlorine in New and Used Lubricants (Sodium Alcchelate Method).

1500 - ASTM (olor of Petroleum Products (ASTM Color Scale).

1552 - Sulfur in Petroleum Products (High-Temperature Method).

2270 ~ Calculating Viscosity Index fram Kinematic Viscosity at 40 and
100 *¢, Standard Practice for.

2622 - Sulfur in Petroleum Products (X-Ray Spectrographic Method).

2887 - Boiling Range Distribution of Petroleum Fractions by Gas
Chromatography .

2896 - Base Number of Petroleum Products by Potentiometric Perchloric Acid
Titration.

3228 - Total Nitrogen in Lubricating Oils and Fuel Oils by Modified
Kieldahl Method.

4047 - Phosphorus in I.ubrlcatlm 0Oils and Additives by Quinoline
mosmcmnlybdate Method.

4057 - Mamual Sampling of Petroleum and Petroleum Products, Standard
Practice for.

4294 - Sulfur in Petroleum Products by Non-Dispersive X-Ray Fluorescence
Spectrametry. '

4624 - Measuring Apparent Viscosity by Capillary Viscometer at High
Temperature and High Shear Rates.

4628 - Analysis of Barium, Calcium, Magnesium and Zinc in Umused
Lubricating Oils by Atamic Absorption Spectrometry.

4683 - Measuring Viscosity at High Temperature and High Shear Rate by
Tapered Bearing Similator.

4684 - Determination of Yield Stress and Apparent Viscosity of Engine Oils
at Low Temperature.

4741 - Measuring Viscosity at High Temperature and High Shear Rate by
Tapered Plug Viscometer

4927 - Elemental Analysis of ILubricant and Additive Camponents - Barium,
calcg'.um, Phosphorus, Sulfur, and Zinc by Wavelength Spectroscopy.

ASTM specml Technical Publication (STP) 315H.

Engine Test Sequence IID.

Engine Test Sequence IIIE.

Engine Test Sequence VE.

Engine Test Sequence VI

O QOO
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ASTM Special Technical Publication (STP) S509A.
Caterpillar 1H2 Test Method.
Labeco 1~38 Test Method.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103).

DEUTSCHE INSTITUT fur NORMUNG e.V. (DIN)

DIN 51581 - Determination of Evaporation Loss of Iubricating Oils (Noack
Test).

(DIN test methods can be obtained fram DIN, Burggratenstr 4-10, D-1000, Berlin
30, Germany)

SOCIETY OF AUTCMOTIVE ENGINEERS (SAE)

J300 - Engine 0il Viscosity Classification.
J183 - Engine 0il Performance and Engine Service Classification (Other than
"Energy Conserving).

(Application for copies should be addressed to Society of Autcmbtlve Engineers, .
400 Commorwealth Drive, Warrendale, PA 15096.)

(Non-Goverrment standards and other publications are normally available from
theorgamzatlmsthatpmepareordlstnbutethedoaments These doauments also
may be available in or through libraries or other informational services.)

2.3 Order of precedence. .In the event of a canflict between the text of -this
doament and the references cited herein, (except for related associated detail
specifications, specification sheets or MS standards), the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been cbtained.

3. REQUIREMENTS
3.1 oualification. Engine lubricating oils furnished under this specification

shall ke products which are qualified for listing on the applicable qualified
products list at the time set for opening of bids (see 4.5.1 and 6.4).

3.1.1 oQualjfication periocd. Each viscosity grade of oil which satisfies all
the requirements of this specification shall be qualified for a period not to
exceed four years fram the date of its original qualification. When the
qualification period has expired, each product must be requalified if the
contractor wishes to maintain the formulation as a qualified product and be
eligible to bid on prospective procurements. If a product is submitted for
requalification and there has been no charge in the specification requirements,
the qualifying activity may, at its discretion, waive camplete retesting or

remire onlv mﬂ"ln'\ ryotoctinag of tha n 1+ +n dotormine itg continmed
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3.1.2 Formilation changes. Whenever there is a change in the source of the

base stock, in the refining treatment or in the additives used in the
fomxlaticm, requallficaticm shall be required. When proposed changes are minor
and may not be expected to sJ.gnJ.ncanuy affect performance, the qualifying
activity may, at its dJsc:retJ.cm, waive complete requalification or may require
enly partial requalification ih order to determine the significance and

acceptability of the proposed changes.

3.1.3 Iubricant tolerances. The engine lubricating oil supplied under
cantract shall be identical, within permissible tolerances assigned by the
qualifying activity for the properties listed in 3.5, to the product receiving
qualification. The values resulting after the a;pllmtlon of tolerances shall

ot oxceed the mavdimm nor fall belowr the minimm limits :mnr-vﬁn'] wrein (see_

tableIa:ﬂ.341thmx;hJ4B)

3.1.4 Pour-point depressant. No changes shall be made in either type or
concentration of the pour-point depressant after qualification testing and
approval unless:

a. The oil is retested for conformity to the pour-point, stable pour
point, borderline pumping temperature and all viscosity requlrerrents
(see table I).

b. The qualifying activity (see.6.4) is informed of the proposed
change(s) and of the retesting..

c. The qualifying activity approves the proposed change(s) in writing.

3.1.5 Material Safety Data Sheets. When applying for quatification, the
mamufacturer shall submit to the qualifyirg activity (see 6.4) Material Safety
Data Sheets prepared in accordance with FED-STD-313 and 29 CFR 1910.1200. When
FED-STD~313 is at variance with the CFR, 29 CFR 1910.1200 shall take precedence,
modify and supplement FED-STD-313. .

3.2 Materials. The engine lubricating oils shall be derived from petroleum
fractions, synthetically prepared campounds or a cambination of the two types of
products. They may be virgin or re-refined stocks or canmbination thereof. The
stocks shall be ccxnpon.n'ded with such functional additives (detergents,
dispersants, oxidation inhibitors, corrosion inhibitors, etc.) as necessary to
meet the speclfled requirements. The contractor shall certify that no
carcinogenic or potentially carcinogenic constituents are present as defined
under the Hazard Commmication Standard (29 CFR 1910.1200). Certification to

4=l & £F, : -
this ELLH".L: 5}1511 ey n\gﬂn a‘ra11nhle '.-f\,_t'-b”% Mni"r?‘d"ﬂfg gff_‘l__rv:rr- or 'l-hn mni‘ r't_ J

officer's designated representative.

3.2.1 Toxic products and forymlations. The engine lubricating oil shall have
madvetseeffectmﬂlehealﬂmofpersmmelmenusedforltsmterﬂedmrpose
Questions pe:tlne.m: to this effect shall be referred by the contract.mg arctivity
to the appropriate departmental medical service who will act as an advisor to the
contracting agency.
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3.3 Physical and chemical requirements.

table I ard 3.4.

Property Grade Grade Grade
SW-30 10W-30 15W-40
Viscosity at 100 *C
Kinematic, centistokes
min. 9.3 9.3 12.5
max. <12.5 <12.5 <16.3
Viscosity at 40 °C -

Kinematic, centistckes 1/ X X X
Viscosity @ Temperature 2/

apparent, centipoise @ °C

min. 3250@-30| = 3500@-25 |35008-20

max. . . |3500@-25 35008-2C |35008-15
High temperature/high shear 2.9 2.9 3.7

viscosity,min, mPa*s
Pumpability, 30,000 cP max.

at °C =30 . =25 =20
Viscosity index X X X
Pour point, °C, (max.) =35 =30 =23
Stable pour peint, °C,

(max.) 3/ -35 -30 -23
Flash point, ‘C, (min.) 200 205 215
Evaporative loss, § max 4/ 20 17 15
Phosphorus, mass %, (max.) 0.12 0.12 0.12
Other properties

Gravity X X X

Carbon residue X X X

Sul fur - X X X

Sulfated ash X X X

Total acid mumber X X X

Total base mumber X X X

Nitrogen X X X

Metallic cagponants - X X X

1/ values shall be reported ("X" indicates report).

2/ Report measured apparent viscosity for the minimm and maximm temperature.

3/ After beirg cooled below its pour-point, the oil shall regain its
hamogeneity on standing at a temperature not more than 6 *C above the pour
point.

4/ Limits when using ASTM D 2887 test method at 371 °C.

Also report values for
DIN 51581. .
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3.3.2 Base stock. A 180 mL sample of each base stock’ component used in
formilating the finished oil, accampanied by the following property data, shall
be submitted to the qualifying act:.wity (see 6. 4) at the time of qualification.
Anmually thereafter a 180 mL production sample of each base stock camponent used
in formilating the finished oil, accampanied by the aforementioned property data,

shall be submitted to the qualifying activity.

Viscosity
at 100 °C, centistokes
at 40 °*C, centistokes
Viscosity index
Gravity, °*API

Draty T e
= b WJ-IIU' L)

Color
Boiling point distribution, *C
@1%, 5%, 10%, 50% and 90% point

3.4 Performance requirements. The oils shall conform to the respective
requirements specified in 3.4.1 through 3.4.8.

3.4.1 Foaming. All grades of oil shall demonstrate the following foaming
characteristics when they are tested in accordance with 4.6, table IT (AST
D 892).

a. Initial test at 24 +0.5 °*C. Not more than 10 mL of foam shall remain
immediately following erd of the 5-mimute blowing period. No foam
shall remain at the erd of the 10-mirute settling pericd.

b. Intermediate test at 93.5 #0.5 *C. Not more than 50 mL of foam shall
remain immediately following the end of the 5-minute blowing peried.
Ko foam shall remain at the end of the 10-mimute settling period.

c. Final test at 24 0.5 °*C. Not more than 10 mL of foam shall remain
umnedn.ately follm.ng the end of the 5-minute blowmg perlod. No foam
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3.4.2 Stability and compatibility.

3.4.2.1 Stability. The oils shall show no evidence of separation or color
change when they are tested in accordarce with 4.6, table II (FED-STD-791, method
3470). A 180 mL sample of the finished lubricant used for this test shall be
provided to the qualifying activity (see 6.4) at the time of qualification.

3.4.2.2 Comatibility. The oils shall be compatible with oils previcusly
qualified under MIL~L~2104, MIL-1-46152, MIL-L~-21260 and MIL~1~46167. The cils
shall show no evidence of separation when they are tested against selected
reference oils in accordance with 4.6, table II (FED-STD-791, method 3470).
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3.4.3 Moisture-corrosion characteristics. The oils shall prevent or minimize
corrosion of ferrcus-metal engine campanents in the presence of moisture inducted
by low-temperature operating conditions. Satisfactory performance in this

shall be demonstrated when the oils are tested and rated in accordance
with 4.6, table II (Ehgi.ne'I\estSequa'ceIID) and exhibit test results meeting
the follc:mn; criteria: -

Average rust (min.) ’ 8.5

Lifter sticking . None
3.4.4 Iow-temperature dggo_sits and wear. The oils shall minimize wear and the

formation of undesirable deposits associated with intermittent, light-duty, low-
temperature operating conditions. Satisfactory performance in this respect shall
be demonstrated when the oils are tested and rated in accordance with 4.6, table
II (Engine Test Sequence VE} and exhibit test results meeting the following
criteria:

Average ergine sludge (min.) 9.0
Average ergine varnish (min.) 5.0
Average piston skirt varnish (min.) 6.5
Average rocker cover sludge (min.) 7.0
0il ring clogging, % (max.) 15
0il screen clogging, % (max.) . 20
Campression ring sticking (hot stuck) None
Cam wear, pm ' ’
Average (max.) 127
Maximum ' 381

3.4.5 Oxidation and wear characteristics. The oils shall resist thermal and
chemical oxidation and prevent or minimize wear, thickening and deposits. ‘
associated with high-temperature operating conditions. - Satisfactory performa.nce
mthlsrespectshallbedemnstmtedwhenﬂmeousamtestedarﬂratedm '
accordance with 4.6, table IT (Engine Test Sequence IIIE) and- exhibit test
results meeting the following criteria:

40 *C viscosity increase @ 64 hrs.,; % (max.) . 375

=l "' === r

Average ratings @ 64 hrs.

Piston varmish (min.) 8.9
0il ring land deposits (min.) 3.5
Sludge (min.) 9.2
Ring sticking, compression and oil ~ None
Lifter sticking ' None
Scuffing and wear @ 64 hrs.
Cam or lifter scuffing None
Cam plus lifter wear, pm
Average (max.) 30

Maximm 64
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3.4.6 Ring-sticking, wear and accarmlation of deposits. The oils shall
prevent the sticking of piston rings and the clogging of oil channels, arnd shall
minimize the wear of cylinders, rings and loaded engine camponents such as cam

aﬁfb 1M' cam fGll"""""S, 1‘,’51!‘% r-vvwlrn-- ng"‘hs' I-v-d.rcn- arm Sh‘:‘n‘f'l-c!, anfi the 011

pamp and fuel injection pump drive gears. Satisfactory performance shall be
demonstrated when the cils are tested and rated in accordance with 4.6, table II
(Caterpillar 1H2) and exhibit test results meeting the following criteria:

Top groove filling, % (max.) 45
Total weigl‘rt:ed deposit (max.) 140
3.4.7 Mwmwm
3.4.7.1 PBearing corrosion. The oils shall be non—corrosive to alloy bearings.

Satisfactory performance in this respect shall be demonstrated when the oils are
tested in accordance with 4.6, table IT (labeco I~38 test method) and exhibit
test results meeting the following criteria:

Bearing weight loss, milligrams (max.) 40

3.4.7.2 ghear stability. The lubricants shall demonstrate shear st.abllity by
remaining within the respective v1scoslty ranges at 100 °*C when tested in
accordance with 4.6.2.

3.4.8 Fuel efficiency of ergine oils. The 5W-30 and 10W=-30 oils shall reduce
fuel consumption to the level specified herein without adverse side effects.
Satisfactory performance in this respect shall be demonstrated when the oils are
tested and rated in accordance with 4.6, table II (Engine Test Sequence VI) and
exhibit test results meeting the following criteria:

Equivalent 5-car performance 2.7%

3.5 i and tol fo lity conformance testing. The
following physical and chemical properties shall be tested in accordance with the
appropriate methods listed in 4.6 to insure that purchased products are of the
same compositions as the respective qualification samples and identify the
products. No specific values or limits are assigned in qualification testing,
except as specified in table II and 3.4.1 through 3.4.8, but test results shall
be reported for all properties listed. Once the finished oil properties are
known, the qualifying activity (see 6.4) shall establish specific values and
tolerances for subsequent quality conformance testing of the finished lubricant

for all of the following propertleﬁ (see 6.3 ard 6. 4)

Viscosity Foaming

Viscosity index Fhosphorus

Pour point

Flash point Sulfated ash
Gravity, °API Metallic camponents
Carbon residue Nitrogen

3.6 Workmanship. The engine lubricating oil supplied under contract shall be
free of suspended matter, grit or foreign matter as packaged and shall be uniform
in appearance when examined visually through transmitted light.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection., Unless cotherwise specified in the contract
or purchase order, the c::mtxactor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in
the contract or parchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Goverrment. The Goverrment reserves the right
to perfom any of the inspections set forth in the specification where such
uspectlmsamdearednecessarytoassmesuppliesarﬂsewmesmnfomto
prescribed requirements.

4.1.1 Responsibility for compliance. All items must t all requirements of
sections 3 and 5. The inspecticn set forth in this specification shall became a

partofmeoontractorsove:rall inspection system or quality program. The
absence of any inspection requirement in the specification shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Goverrment for acceptance camply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
defective material, either indicated or actual, nor does it commit the
Goverrment to acceptarce of defective mate.rial.

4.2 Iot.

4.2.1 Bulk lot. An indefinitg quantity.of a hamogenecus ‘mixture of one grade -
of oil offered for acceptance in a single, isolated container; or manufactured in
a suugle plant run (mtexceedlrg24 hours), thmx;hﬂmesaneproc&ssn'g
equirment, with no change in the ingredient materials.

4.2,2 Packaged lot. An indefinite muber of 55 gallon drums or smaller unit

cantainers of identical size and type, offered for acx::eptz.xﬂe and filled with a S

hamogeneous mixture of one grade of oil fram a single, isclated contame.r‘ or
filled with a homogeneous mixture of cne grade of oil, manufactured in a single
plant run (not exceeding 24 hours), through the same pmcess:.ng equipment, with
no charge in the ingredient materials.

4.3 Sampling.

4.3.1 Sampling for the examination of filled containers. Take a randam sample
of filled containers fram each lot in accordance with MIL-STD-105, at inspection

ievel IT.

4.3.2 Sampling for tests. 'I‘akesanplesfmankorpackagedloisfortests
in accordance with ASTM D 4057.

4.4 Inspection. Perform inspection in accordance with FED-5TD-791, method
9601. In addition to the inspection, the mamufacturer shall provide
certification of non—carcinogenicity as specified in 3.2 (ie: materials are not
considered carcincgenic or potentially carcinogenic).

4.4.1 Examination of filled containers. Examine samples taken in accordance
with 4.3.1 for compliance with MIL~STD-290 with regard to fill, cleosure, sealing,
and leakage. Reject any container having one or more defects or under the
required f£ill.

10
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4.5 Classification of test.
a. Qualification tests (see 4.5.1).

b. Quality conformance test (see 4.5.2).

4.5.1 Qualification tests. Qualification tests consist of tests for all of
the requirements specified in section 3 ard may be canducted in any plant or
laboratory approved by the qualifying activity (see 6.4). Qualification tests
shall be performed on each viscosity grade.

4.5.2 Mi,mgmg@_tg Tests for quality conformance of individual
lots shall consist of tests for all of the requirements in section 3, except for

the following (see table ITI for corresponding “test procedures) :

Requirements for base stock

Stable pour point

Stability and campatibility

Ring-sticking, wear, and accumilation of deposits
Iow-temperature deposits and wear

Oxidation and wear characteristics
Moisture-corrosion characteristics

Bearing corrosion and shear stability

Evapcorative loss

.High temperature/high shear

4.6 Test methods, Perform tests in accordance with table IT and with 4.6.1
through 4.6.2, as applicable.

11
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TABIE II. Test methods.
Test method
Test FED-STD-791 ASTM SAE DIN

Vieoneity, kinematic D 445
Viscosity, apparent 1/ J300
High temperature/high shear D 4683, D 4624,
viscosity D 4741
Viscosity index D 2270
Pour point D 97
Stable pour point 203
Pumpability D 4684
Flash point D 92
Evaporative loss 2/ D 2887 DIN 51581
Gravity, API D 287
Carbon residue D 524
Color D 1500
Total acid number D 664
Base murber D 2896
Phosphorus -1D 1091, D 4047
Chlorine 3/ D 808 or D 1317
Sulfur 4/ D 129, D 1552,

D 2622, D 4294
Nitrogen D 3228
Saponification munber D 94
Sulfated residue D 874
Boiling range distribution . L D 2887
Metallic components 5/ 5601 D 4628, D 4927
Foaming S D 892
Stability and campatibility 6/ 3470
Moisture—corrosion S Sequence IID

characteristics 7/

MrriAdadeimam and tamaw
WALGALL e LVl L LA A VLA,

characteristics 7/

low temperature deposits and
wear 7/ '
Fuel efficiency 7/

Bearing corrosion and shear
stability 8/

Ring-sticking, wear, and

accumilation of deposits 8/

Caterpillar 1H2

1/ Obtain the apparent viscosity using the

A of SAE J300.

2/ The ASTM D 2887 is the referee method.

reported.

3/ ASTM D 808 is the preferred method.

4/ ASTM D 1552 is the preferred method. ASTM D 4294 is only for use with base

stocks.

1z

method of test set forth by appendix

The DIN 51581 results shall also be
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5/ Other spectrochemical analysis methods as approved by the qualifying activity
(see 6.4) may be used as altermates.

_/ See 4.6.1 for cla.rifyirg instructions.

7/ In accordance with STP 315H

8/ In accordance with STP 509A, and for Labeco 138 see 4.6.2.

4.6.1 Stability and compatibility. Debermxmthestabllltya:ﬂcmpatlblllty
of the oils by the procedures for "Homogeneity and Miscibility" given in
FED-STD-791, method 3470, as explained in 4.6.1.1 ard 4.6.1.2. The procedures in
4.6.1.1 and 4.6.1.2 shall be performed at the same time.

4.6.1.1 ;;;t_:y Detexmnethestabﬂltybymbjectmganmunmedsanpleof
oil to the prescribed cycle of temperature changes, then examine the sample for

cmfomrnetotherequirenentsof3421. Recordthetestmltsmacopyof
the "Homogeneity and Miscibility Test" form in the column marked *None".

4.6.1.2 Compatibility. Determine the oanpatability of the oil with other oils
previously qualified under MII-L~2104, MIL-L-21260, MI1~1~46152 and MIL~1-46167
by subjecting separate mixtures of the cil with selected reference oils
designated by the qualifying activity (see 6.4) to the prescribed cycle of
temperature changes, then examine the mixtures for conformance to the
requirements of 3.4.2.2. Recordthetatresultsmthesamecopyofthe
"Homogeneity and Miscibility Test" form (see 4.6.1.1) in the appropriate columns
marked "1-30", "2-30", etc. Reference oils for conducting compatibility test are
to be cbtained from t.he SAE, 400 Commorwealth Drive, Warrendale, PA 15096.

4.6.2 Shear stability. Determine the shear stability of the oils by the
following method:

a. Weigh 25 grams of used oil, cbtained at 10 hours of testing in
aoccordance with Labeco L~38 test method, into a 50-mL three-
round bottom flask equipped with a thé.ﬁﬁrécéf, gas inlet tube,
stirrer, and distillation side arm.

b. Heatﬂmesamp_leat 120 #5 °C in a vacuum of 100 mm of mercury with a

. nitrogen sparge for one hour.

c. Filter the stripped sample through a 0.5 micron filter pad.

d. Determine the kinematic viscosity at 100 °C of the filtered sample
using ASTM D 445. Check the resulting viscosity for conformance to

the requirements of 3.4.7.2.

’ .
4.7 Tnenootrion of nackaaina, -

Nl A g

4.7.1 Quality conformance inspection pack.

4.7.1.1 Unit of product. For the purpose of inspection, a complete pack
prepared for shipment shall be considered a unit of product.

4.7.1.2 ;Epggt_'.lon lot. The inspection lot shall be defined in 4.2 packed for
shipment.

4.7.1.3 Sampling. Samples for examination of packaglng shall be selected from
each inspection lot in accordance with procedures prescribed in MIL~STD-105.
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4.7.1.4 Examination. Samples selected in accordance with 4.7.1.3 shall be

examined for the defects listed below.

101. Unit container not as specified and not in accordance with the
requirements of MIL~STD-290.

102. Intermediate container when required, not as specified in MIL-STD-250.

103. Quantity and arrangement of unit containers packed in mtemedlate.
cantainers not as specified in MIL~STD-290.

104. Exterior container not as specified in MIL-STD-290.

105. Quantity and arrangement of intermediate containers packed in exterior
containers not as spec1fied in MI1~STD-290.

106. Marking not as specified in MII-STD-290.

k= 4217
&

k¥awd e~
1U0/7. e of comtainer less than as specifi

h |
4d L UL [ =Wy == Tl SAd P e e e alle o @

4.8 Toxicological formulations. The contractor shall have the taxicological
formulations and associated information available for review by the contracting
activity to evaluate the safety of the material for proposed use.

5. PACKAGING

5.1 Unit, intermediate and exterior packing and marking.. Unit, intermediate
an exterior packing and marking of lubricating oil shall be in accordance with

MI1~STD-290, level B or C as specified (see.6.2). Type anmd size of unit
container Q\.all be as specified (see 6.2 and 6.6).

6. NOTES

¥

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. The lubricating oils covered by this specification meet SAE .
J183 service classifications SG.and OC and are intended for.the crankcase . .
lubrication of cammercial-type vehicles used for administrative (post,. station,
and camp) service typical of: (1) gasoline engines in passenger cars and light
to medium duty trucks cperatlrg under mamufacturers' warranties; and (2) light to
moderate duty diesel engine service. The lubricating oils covered by this
specification are intended for use, as defined by vehicle marufacturers, when
ambient temperatures are above -35 “C.

6.2 isition recquirements. Acquisition documents shall specify the

. Title, muwber, ard date of this specification.
b. Date of issue of DoDISS applicable and exceptions thereto (see 2.1.1
ard 2.2).
c. Grade of oil required (see 1.2).
d. Quantity of oil required.
e. Type and size of containers required (see 5.1).
f. level of unit pack and exterior pack (see 5.1).

6.3 other irements and tolerances for 1ity conformance testing.
Definite mmerical values are not specified for certain of the physical and
chemical properties listed in 3.5, and for which corresponding test methods are
given in section 4. Values of some properties vary from one commercial brand of
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ocil to ancther for the same grade. These values are irifluenced by the source of
the base stock(s), the identities and cquantities of additives, etc. Definite
mumerical values are not always functmnally important except, for same
properties, within specified maximm and minimm limits. It is not possible (or
necessary) to assign restrictive values in the specification before the testing
of qualification samples. During qualification, test values will be determined
which are characteristic of a particular product and which can serve thereafter
to identify the product. Using the results of qualification testing; the
qualifying activity (see 6.4) can set values, including permissible tolerances,
for future ¢uality conformance testing.

6.4 oualification. Inbricating oils are submitted for qualification with the
intent to marmfacture and supply the products to the Federal Goverrment. With
respect to products requiring qualification, awards will be made only for
products which are, at the time set for opening of bids, qualified for inclusion
in the applicable Qualified Products List whether or not such pmducts have been
actually so listed by that date. 'The attention of the contractors is called to

S, S R SRRy TRy S = WU

requirement. Marufacturers are urged to arrarge to have the pr.muL.r_s that
they propose to offer to the Federal Goverrment tested for qualification in order
that they may be eligible to be awarded contracts or orders for the products
covered by this specification. The activity responsible for the qualified
products list is the US Army Belvoir, Research, Develcpment and Engineering
Center, ATIN: STREE-VF, Fort Belvoir,. VA 22060—5606 and information pertaining
to qualification of products may be obtained fram that activity.

5 mterlal Saf@z Data Sheets. Contracting officers will identify those

6.
activities mﬂnr‘ln.g oonies of rv-n-nplei-a-'l ‘_M'::-l-nvﬂ al Q:Fahr Data Sheetse pmmv-nﬂ '|n

accordance with 3.1.5. 'Iheperta.nertgove.rmnentmlmgaddressas for submission
of data are listed in appendix B of FED-STD-313. A copy of the data sheet must
be forwarded with the application for qualification to the qualifying activity
listed in 6.4.

6.6 Part or identifying mmber (PIN). The PIN to be used for erngine oil
acquired to this specification are created as follows. The mlltary part manber
for grade 10W-30 lubricant to be furnished in 1-pint conta:mez:s is shown in the
following example:

M46152-1-10W30

"M" prefix and specification number

Dash mmber from table III indJ.catlng
the container size.

Viscosity grade

15
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TABLE IIX. sh designations for use in milij t numbers.
Dash mumber . Container size
1 1-pint
2 l-cuart
3 1-gallon
4 S-gallon pail
5 55—gallon drum
6 bulk
6.7 ject term (key word) listing.

Administrative equipment

Engine oil

Gasoline engine

Iubrication.

6.8 Changes from previous issue. Asterisks (or vertical lines) are not used
mthlsrevmlmtoldmufydmngsmﬂiraspecttoﬂmepreumsmsuedueto
the extensiveness of the changes.

Custodians: . Preparirg activity:
Army — ME Army — ME
Navy - SH

Air Force - 68 _ Project 9150-1037

16 1TU.S. GOVERNMENT PRINTING OFFICE: 1990 - 704-034/305%
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