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MILITARY SP!ZCIFICATION

J_UERICATDfG OIL, INImNAL cXM131JSlIKlN lmKXIW, mcrIcAL SERVICE

This spwification is a~ruved for use by all Depmtmnts d Agencies

of * ~t CJf ~fense.

1. Smm

1.1 ~. This specification covers engine oils suitable for lubrication of
reciprocating internal cmbuetion engines of both spark-ignition ti wmpression-
ignition types and for power transmission fluid applications in equipwnt used in
t&tical/&n&t servie- (eee 6.1).

1.2 Claesification. The lubricating oils
qrad- (see 6.2):

Viscc6itv Grade Nilitarv Svmto1

Grada 10W OE*IO
Grade 30 oE@D-30
Grade 40 OE/’HO34O
Grade 15W-40 0E~15j40

shall be of the follcwing visccr&

NA’IUtie

O-237
0-238
—

0-1236

1.3 Nilitarv mrt number. Engine oils fmniehd umier this ~ification
shall be identified by a military part number mnsisting of: a ‘M’ prefix aml
specification rnm!herra single digit “Oash Nonber” taken frmu table I which
ticatee the conta- size, and the visa6ity grade of the lubricant. me
military part nunber for grade 10W lubricant to be furnishd in l-pint containers
is sham in the folluffingexanple:

Eeneficial ~= (reamnr&tions, additions, deletions) d any *inent
datawhic hmaylx?o fuseiniqmmhcj thisdocannm t should be addressed to: USA
Edvoir ~, EWelqnnent, ti EncJinesr@ CenteX, 111’RJ:S3!RRE-!E3E,Fort
Belvoir, VA 22060-5606 by using the self-ad~ ~zation Eoarment
improvement Prqcsal (DD Form 1426) appearing at the SIXI of this documentorby
letter.

AMSC NIA R5c 9150

DISTRIEWI’IONSTA1’EME!WA. ApprOv& for public reknse; distribution is unlimitd
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M2104-:

‘M’ prefti ti specification rnmbsr

CaelInunker from table I idicating -

the container size.

vi~ity grade

TABLE I. ~ m-mker deskma tions for use in militarv & l-umbze.

.-low

I Dashnumer I Container size

L.
1 l-pint
2 l-quart
3 l-gallon
4. 5-gallon pail
5 55-gallon drom
6

2. APPJJCABIE DXuMFmS

2.1 c%vernment dmmments .

2.1.1 Sm2cifications and dan%rds. ‘Il_iefollcw~ ~ifications am5
staniads form a part of this specification to the ext.emtspecified hexein.Unless
otherwise specifiti, the issues of these dccumsrk shall h thc6e listed in the
issue of the Qnrbent of Defense Irdex of ~ificatione d Standade (lX)DISS)
& supplement &reto, cited in the solicitation.

SPK!IF’ICATIC+JS

MIIJTCARY

MK-I.r21260 - Lubricating Oil, Internal CcmbustiOn Ih@ne,
Presermtive and M-In.

MIIrLr46152 - Lubricating Oil, Internal Ccmkustion En@e,
Administrative servic=.

MU-L-46167 - Lubricating Oil, Internal Combustion Engine, Arctic.

lm3-SIW313 - Material Safety Data Sheets Preparation d the
Submission of.

FEO-STD-791 - Lubricants, Liquid Fuels d Relatsd PDxIucts; Methcds
of Testing.
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MIIJTARY

NIL-S’J33-105 -

MII.rSIlk290 -

2.1.2 other Government

sampling Pmc@ree amiTables for Inspection by
Attributes.
Packaging of Fetroleum d Related Products.

dccuments. The follcwi.ngOtkm G3vernlEnt dcunnent
fonue a part of this -if ication to the extent -if isd herein. Unless
otherwise ~if isd, the issues shall be those in effed on the date of the
solicitation.

Us. DKPAKn4ENr OF IAB2R (Ex3L)

CSHA 29 CFR 1900.1200 - H?lZ?KdCOmmlnl“cation;Interpretation J El
Iubricatiq Oils.

(tideline C!PL2-2.38 may be obtained froinC6HA Publication Office, Room S-
4203, 200 Constitution Avenue, NW, Wash@ton, EC 20210.)

2.2 other Dublicatione. The follcwirq dccumsnts fonnapart of this
specification to the extent epecified herein. unless ~ise spcif ied, the

oannents whi&are LDDadcptd ehallbe those listed in the issueiesuesofthed
of the EoDISS epecifid in the solicitation. unless otherwise specified, the
issues of documents net listd in the DcDISS shall be the issue of the non-
GoverlmE?ntdKmEnte which is current on the date of the solicitation.

AMERICAN SX13?TY FOR TESITNG AND NATEWAM (ASTM)

D 92 - Flesh and Fire Feints by Clevelard @en CUP.
D 94 - Saponification Nu&er of ~troleum products.
D97 -
D 129 -
D 287 -

D 445 -

D 524 -
D664 -
D 808 -
D 874 -
D 892 -
D 1091 -
D 1317 -
D 1500 -
D 1552 -
D 2270 -

D 2622 -
D 2887 -

D 2896 -

D 3228 -
D 4047 -

F&r F&k of l%troleum Oils.
Sulfur in Fetroleum Prcducts by the EKmb Methcd.
API Gravity of Crude Petroleum ard Petroleum Prcducte (Hy&mneter
Methcd).
V-ity of mmqarent a opaque Liquids (Kin6matic ami Dynamic
Viscosities).
Rau&ottcm Carbon Residue of FetIuleum Prcducte.
Test for Neutralization Number by Potentianetric Titration.
Chlorine in New ~ Used Petroleum %rducte (Ecmb M&h@.
.%lfated Ash frm Lubricating Oils aml Additives.
Fcaming Characteristics of Lubricating Oils.
Fk6phorus in Lubricating Oils ad Additives.
Chlorine in New ard Used Iubricante (ScdiumAlcoholate Methcd).
ASIM Color of F&roleum Prducts (AsIM Color Scale).
Sulfur in Petroleum Products (High Temperature Method).
Calculating Viscc6i@ IIX3exfrom Kinematic Vieccxei@ at 40 and 100
%
sulfur in Petroleum Prdllcts (x-ray qe&Kg@n “c Md51cd).
Eoiling Range Distribution of Petroleum Fractions by Gas
CIU?mEl@raphy.
Tbtal E?aseNu&e.r of Petroleum Frcduc& by Fbtentimretric l%icchloric
Acid Titration.
Tbtal Nitrogen in Lubricating Oils by McdifieflKjeldahl Methcd.
RIC@orue ti Lubricating Oils and Additives by Quinolirke
FhasphcrmlykiiatiMethcd.

3
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D 4057 - Nanual San’@ing of Petroleum - R&Uleum Prcducte.
D 4294 - sulfur in Pet.mleum Prcducte by Non-Dispersive X-Ray Fluore%ence

~m.
D 4628 - lmalysis of E!arium,Calciumr Magnesium W Zinc in Unused

I.u&icating Oils by Atomic Absorption Spctmnetry.
D 4683 - Measuring Viecoeity at High Teq2erature erd High Shear Fate by

Tapered Eearing Simulator.
D 4684 - Test Methcd for Eeternuna“ tion of Yield Stress and @parent V-ity

of Engine Oils at Lcw krperature.
D 4736 - Sten3ard Test Methcd for Evaluating Friction Retention

Characteristics of Oils used in Oil Cooled Bronze faced l?riction
clutches.

ASTM Elpxial Technical Publication (ST!?)315H.

Er@ne Test Sequence IID.
Zngine Test %IU=CS 11~-
EllgineTest Sequence VE.

ASTM Special Technical Publication (s’I’P)509A.

caterpillar 1G2 Test Methcxl
Iakeco L-38 Test PrccduR

(A@ication for copies of all ASIM test nEth&le should be addreesd to the
American Society for ‘ksting & Naterials, 1916 Face StIE&, Ehiladel@a, PA
19103.)

ALIJSON TRANSMISSION DIVISION (ATD)

C-3 Fluid -if ication.

(Application for copies should be ackke=ed to Allison lYamnkeion Division,
P.O. Enx 894, Im5iana@is, IN 46206.)

S03EI’Y OF ~ ENGINEFFS (SAE)

J300 - Engina Oil Vieccsity CkassifiC!dtiOn.
J183 - Engine Oil I&rfonnanse ami Ihgine Service Classification (Other than

“- ~b”) .

(Applicationfor copies should k addreeed to 8X5, 400 ~th Drive,
Warredale, PA 15096.)

(Non-Govemuent +ar&rds ad. other publications are normally available from
the organizations which prepare or which distribute the docmente. These
doa.mente also may be available in or through libraries or other informational
services.)

2.3 Order of ?J_ence. In the event of a conflict between the text of this
~ification and the references cited herein, the text of this -if ication
S&ll take pR#iaK!& Nothing in this -if ication, hcwever, shall sayzeede
applicable laws and regulations unless a spscific exemption has baen cbtaind.

4
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3. mQmRRmms

3.1 Cua3.ification. Engine lubricating oils furniehd tier this ~ification
ehall be products which are qualified for listing on the applicable qualifid
prcducta liet at the time eet for opening of bids (eee 4.5.1 and 6.4). The
qualifying activity (see 6.4) my waive ccn@ete gualifimtion testing or my
require only partial qualification testing of grade 40 oil if the mntractor
states in a written affidavit that the prcduct has been formulated with base
stocks, refining treatment, ad additives the same as thc6a usad in the
fornniiaticmof grade 30 oil qualified umler this epecification.

3.1.1 @d.if ication cericd. Ea&l v- ity grade of oil which satisfies all
ts of this sp2if ication shall ba qualifid for a pericd not-~

axceedq fcur yeare frm the date of its original qualification. The
qualification pericd for each grade 40 oil qualified in accordance with 3.1 shall
not exceed that of the grade 30 used in the qualification procedure. When the
qualification pericd has expti, or whenever there is a change in the base
stock, in the refining t.ratmnt or in the additives used in the formulation,
each prcduct met be r-qualified if the contractor wiehe.sto iraintsinthe
fonmlation as a qualified prcduct aml be eligible to bid on government
solicitations for this material.

3.1.2 Tolem.ncee. The engine lubricating oil Su@ied tier contract shall h
identical, within permissible tolerances assigned by the qualifying activity for
the proprties listed in 3.5, to the product receiving qualification. ‘Ihevalues
resulting after the application of tolerances shall notaxceeti themaximumner
fall belcx?illeminimum limits specified herein (see table II ?OE53.4.1 through
3.4.9).

3.1.3 FCU-mint dcmreeeant. No changes shall M mde in either the @e or
m~tion of the pour-point depmssant after qualification testing d
approval unless:

a. The oil ie retasted for conformity to the pur-pcdnt, stable pour
point, borderline pull@lg ~ture ard all viecc6ities (see table
II).

b. ~ &i&~=&i~ (see 6.4) is informal of the propoed change(s)

c. The qualifyiq activity apprwes the prqcsd change(s) in writing.

3.1.4 Material Safetv Data Sbeete. Nhen applying for qualification, the
manufacturer shall submit to the qualifying activity (see 6.4) Naterial Safety
Data Sheets prepared in accordance with FED-STD-313. When FEE-313 is at
variance with the C!FRr29 Cm 1910.1200 shall take precedmce, nkxlifyaml

=F@h FED-STT3-313.

3.2 Materials. The engine lubricating oils shall te derived frcnnpetroleum
fractions, Synthetimlly prepan3i cmpomda or a combination of the two types of
prcducts. They may > virgin or re-refimd stodce or a ccd3ination thereof.’Ihe
~shallke cmpumkd with such functional additives (detergents,

diSPS=@=SI =idatim ~it==l ~~i~ ~i~=l e~. ) = == ~
to meet * spe2ifiad re@mrents. The contractor shall certify that m
carc~enic or potentially carcinogenic mnstituents are present as defined

5
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urderthe HazaId Csmmnmicetion Stamlanl (29 CFR 1910.1200). Certification of
this effect shall be made available to the contracting officer or the contracting
offi-’s designated representative.

3.2.1 *C DrOdUdS ti fOIXUdatiOm. ‘Ihse@ns lUbriCdthg oil shall baVe
noadverae effect ont hehealthofpersmml when used for its in~ PUFC6S.
@2stions prtimnt tn this effect shall M referred by the contracting activity
to the appropriate deparbental mdical aemice who will act es en adviser te the
contracting agemy.

3.3 E?wsical and chmical mwkamts.

3.3.1 ~ ts for finishd oil. ‘Iheoils shall conform to the
~ epSCifid in table II W 3.4.1 t&J@I 3.4.9.

3.3.2 Remirmm ts for Mea stock. A180mLsa@e of-ch base stock
conponant US@ in formulating the finished oil, aCccMpnied by the follcwing

P~ dab, -l be attd to the qualifying activity (see 6.4) at the
tim of qualification. Annually thereafter a 180 mL production aanple of each
base stcd cmpnent used in formulating the finishd oil, accmpam “ed by the
aforemenb‘onedprqerty data, shall be sulmittei to the qualifying activity.

Viscosity
at 100 %, centistolces
at 40 W, aertistolces

Visa6ity itxle.x
Gravity, W
RW-pilfc, %
Carbon ~idue, mass%
Sulfati aeh, mess%
l?ota.1acid m.mker
Saponification mnnber
Elemental content, lllae-s%
Nitrogen
Chlorine
sulfur

Color
Boiling point distrtiion, *
@l%, 5%, 10%,50%, an5 90% points

3.4 mo~ realliImants ‘he oils shall conform to the respective
~ .spcified in 3.4.l”thrcn@ 3.4.9.

3.4.1 FoamirKJ All gradesof oil shalldemnstmte the follu.ringfoaming
characteristics& theyare testedin accordancewith 4.6,tableIII (ASTM
D 892).

a. Initial teat at 24 +0.5 %!. Notrmre than25mL of fcbemshall rm!ain
immediately follc%vingerd of the 5-minute blewi.ngperiod. No fcen
shall remain at the @ of the lo-minute settling pericd.

b. Inteme&ate teat at 93.5 *0.5 % Not mre than 150 mL of foam shall
remain immediately following the @ of the 5-ndnute blowing perioi. No
fcam shall rmain at the end of the 10-minute settling pericd.

6
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Final test at 24 fO.5 ‘% Notmretban 25tioffcdm shall remain
innnediatelyfollming the end of the 5-ininuteblcwing perioi. No fcam
shall remain at the en5 of the 10-minute settling pericd.

Stabilitv and amuatibility.

3.4.2.1 SJability. The oils shall shcw no evidence of sqaration or color
change when they are testd in accordance with 4.6, table III (methcd 3470 of
FED-SI’D-791). A 180 IILsanple of the finishd lubricant USE5 for this test shall
be provided to the qualifying activi~ (see 6.4) at the time of qualification.

3.4.2.2 Compatibility. The oils shall be ccqatible with oils previously
qualified under ~WG2104, MC~L-46152, NIL-L-21260 and NIliIr46167. The oils
shall shcw no widence of separation when they are tested against selectd
reference oils in amordance with 4.6, table III (mtbcd 3470 of FED-8TD-791).

3.4.3 Moisture—m rrosion characteristics. The oils shall prevent or minimize
corrosion of fermus- mtal engine conpnents in the presence of moisture
iducted by lm-tenperatuxe qerating cmditions. Satisfackq performance in
Msrespact ebellbedemnstra teiwhen theoils amtestefi and ratdin
acnxdmce with 4.6, table III (lh?gineTest Sequence IID) ard exhibit test
results meting the follming criteria:

Average rust (min.) 8.1

3.4.4 Near vmtection characteristics. The oils shall protect internal loaded
qine cmpmmts against exmssive wear. satisfactory performance “ ‘
~ -l be denmstratsd when the oils are teetd ard ratd in ?~-~
with 4.6, table III (Engine Test Squence IIIE) and exhibit test results meting
tbe folldrq criteria:

Scuffirg ti wear at 64 hrs.
Cam or lifter scuffing
Cam plus lifter wear, jan
Average (max.)

None

64
178
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TABLE II. Finished oil ~ ts.

Grade Grade Grade Grade
low 30 40 15W-40

Viscc6ity at 100 ‘+
Kinematic, mtiatohe
min. 5.6 9.3 12.5 12.5
max. <7.4 <3.2.5 <16.3 <16.3

v- ity at 40 OC1\
Xinemtic, centieti x x x x
Viea6ity @ Temperature 21

a~, Centilmise @Oc
min. 3500@-25 — — 3500@-20

3500@-20 — — 3500@-15
Hig?&perature/high shear — — — x
viscc5ity

m-line pullping
teqxsratllm, % (max.) -25 — -— -20

Viscosity irdex, (min.) x 75 x x
Four-pfi, %, (max.) -30 -18 -15 -23
Stable pour pint, W,

(max.)q/ -30 — — -23
Flash point, OC, (min.) 205 220 225 215
Evaporative less x — — x
3ther prupertiesll

Gravity x x x x
Carbon residue x x x x
8ulfur x x x x
8ulfated ash x x x x
‘lbtalacid nuuber x x x x
l-wtalbasenuuber x x x x

~- X x x x
Nitrogen x x x x
Metallic ccnpnerrte x x x x

~ Value shall be reported (“X” imlicates reprt) .
y~fitie~ a~ vismeity for grade 10W d 15W40 oils at the

minhnnana maxhLml teq3eratures.
3J After being mold below its pour point, the oil shall regain its

-Sneity Onetamliq atateqemturenotmre than60C atove the pour
pmt.

3.4.5 Lcw—telmerature dems its and wear. The oils shall minimize wear ard the
formation of undesirable dqc6its asscciatd with interm“ttent, light-duty, lm-
t=npra+mre op=ating wnditione. Satisfac+mry performance in this respect
shall be demonstrated when the oils are tested and rated in amndance with 4.6,
table III (~ine Test 8equeme VE)
follcwing criteria:

Average engine sludge (min.)
Average engine varnish (min.)

ad exhibit test results meting the

8.5
4.2
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Average piston skirt varnish (min.) 6.0
Average rcdcer cover sludge (min.) 6.5
Oil ring clcgging, % (max.) 15
Oil screen Clcgging, % (nnx.) 23
Cnmpreseion ring sticking (hot _) None
camweaI, p

Average (max.) 203
457

3.4.6 =ina corrcsion and eher stability.

3.4.6.1 Bearim corrosion. The oils shall ke non-mrmsive to alloy kearings.
Satisfactory ~ormance inthisrespezt shallbe demmtrated when the oils are
t.estd in accoxxlancewith 4.6, table III (La&w fi38 Test) ani exhibit test
results =ting the following criteria:

Paring weight lass, milligram (max.) 50

3.4.6.2 Sheer stability. Grade 15W-40 oil shall &mnstza@ ehaar stability
by rmaining within the respective viscaeity range at 100 * when tested in
accordance with 4.6.2.

3.4.7 Rincmstickinq. wear, and accumulation of demeite. The oils shall
prevent the sticking of piston rings ad the clogging of oil channels, ard shall
minimize the wear of cylimiers, rings and lcadd engine conpnente such as cam
shaft lobes, mm follcwere, valve rocker arm, rocker am shafts, ard the oil
- and fuel injection punp drive gears.

3.4.7.1 Fcur-stmke cvcle diesel enaine. Satisfactory performance shall be
demnstmted when tie oils are &e&i and rated in acco?dence with 4.6, table 111
(Caterpillar1G2 Test M&hoi) and exhibit test results meting the follmdq
criteria:

‘lbpqmve filling, % (=.) 80
To&J weighti depcsit, (w.) 300

3.4.7.2 Two-stroke cvcle diesel enqine. satisfactory performance shall he
demnetreted when the oils are tested and rated in accordance with 4.6, table III
(methcd 355, FEO-STE-791) aM exhibit test results meting the follming
criteria:

Piston area
Average total depc6ite (max.) 400
Hot stuck r@s None
Average ring face distress, (max.)
Fire ring RepJrt
Nc6. 2 d 3 cmpre.esion 13.0

Liner and head area
Average liner distress, percentage area (w. ) 12.0
Valve distress None
Fbrt plugging, percentage Fqort

9
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3.4.8 Friction ret.mtion characteristicsand wear. The oils shall maintain a
stable coefficient of friction ad shall minimize distress and wear during use
in-ehifttransml “esions aml other ccoled friction
system such as ding ana di~ clutches.

cmprbmmts or hydraulic

3.4.8.1 SliD tim and tomu e. Satisfactory performance shall be delmnetrated
hhen the oils are testd ard ratd in accordaK!e with 4.6, table III (ATD C-3
Fluid E@cification) aml exhibit test results meeting the follcwing ncmdnal
criteria as adjusted to acconmda te slight change5 in idividual friction plate
batcile5:

Slip time at 5500 cycles, s (max. 0.85
lbrque, N.in
at 0.2s slip time (min.) 101.7
diffe.mnce between 1500 & 5500 cycle5 (mx. ) 40.7

3.4.8.2 Stc?JDim tima and wear. satisfactory perfonxam=s Shall be
dsmmtratd when the oils are &s&i aml ratd in acco?slancewith 4.6, table III
(ASTM D 4736) d two of three tests exhibit results meeting the folltiing
criteria (F&port all results. Whentwo passing tests are obtained, athb.d
isnotrequird. ):

Grade 10W Other Gradaa

Stqping tim imrease, % (Irelx.) 20 15
Average total wear, LQII(max.) 350 350

3.4.9 seal Conu.atibility. The oils shall minimize deteriomtion of seal
friction neterials.

test

ard

3.4.9.1 Effect on rubker -S. satisfactory performance shall be
demonstrated when the oils are tested & rated in accordance with 4.6, table III
(AID C-3 Fluid ~ifiatim) am.iexhibits test results meeting the following
nominsl criteria as adjusted to acmumd.a te slight changes in individual
elastomer batches:

a.

b.

c.

m innnersion(Euna N)
Volum dlangee, % oto+5
~ Cilangesrpinti 0 *5
Dip cycle (Folyacrylate)
volume changes, % Otolo

=e=&P~
otc+5

vOiti C&KFS, % oto+5

~ chat-q-, pinti o to -lo

3.5 other rwuiram ts aM tolerances for oualitv conformance testing. The
follcwing physical ad demical properties shall be tested in acxmdmce with the
appropriate mthcds lietsd in 4.6 to ~ thatpmhaeed productsareofthe

_ ~iti= = -e ~ive q=ilification =qlee aml to identify the
products. No specific values or limits are assigned in qualification testing,
except as othemise SpSCifiSd in table II d 3.4.1 through 3.4.9, but test
results shall be rqorted for all propertiffilistd. The qualifying activity

10
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(see 6.4) shall establish specific values W tolerances for sutsqwk @itY
conformance testing of the finishd lubricant for these p~ies (see 6.3 and
6.4):

Vism5ity
Viscosity index
m point
Flash point
Gravity, ‘API
Carkon residue

~
Fhcqilonzi
sulfur
Sulfated Ash
Metallic cmponents
Nitrcgen

4. QUALJIY ASSURANCE PROVISIONS

4.1 Resmneibilitv for inscection. Unless otherwise epcif ie5 in the
mntract, the contractor is reepnsible for the performance of all inspection
rquimmnte as specified herein. Except as otherwise ~ifid in the contract,
the contractor my use his am or any other facilities suitable for the

nnance of the in.spction ~~ SPCif ied ~~1 ~e= ~=pp~ed
F& Gave.rnmmt. ‘me Gavernm?.ntresemee the right to prform any of the
inspections set forth in the specifimtion where such ~ione are decam5

n====Y~ assure contractor and services conform to prescribed ~te.

4.1.1 Resconsibilitv for cxmmliance. All i- must meet all
sections 3 ad 5.

~ts of
The -ion set forth in this specification shall lxxme a

part of the mntractor’s overall inspection systm or quality prcgram The
absence of any inspction ~te ~ the SP=if i=tim -l not ~ieve ~
contractor of the reqmneibility of assuring that all prcducts or supplies
submitted to the Goverment for ameptane comply with all ~ts of the
mntract. sampling in quality conformance does not authorize submission of known
defective material, either indicated or actual, nor does it cmnnit the Government
to ameptanm of defective material.

4.2 ~.

4.2.1 Bulk lot. h imiefinite quantity of a hcmgenecue mixture of me grade
of oil offard for acceptmm in a siqle, isolated container: or manufactured in
a s~le plant run (not exceding 24 hours), through the sam process

-z, with m change in the ingredient materials.
M

4.2.2 Packaacxilot. An in.lefinitenmker of 55 gallon drum or smaller unit
containers of identical size ani type, offerad for ameptan=, aml filled with a
hcnnqenecue mixture of one grade of oil from a single, iecdated mntainer; or
fillei with a hmogenmus mixture of one grade of oil, manufactured in a single
plant run (mt exmding 24hcurs) rthrcugh tieeampromss” u-q equipmnt, with

m change in the hgrsdient materials.

11
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4.3 SanuJling.

4.3.1 Sauwlinq for the examination of filled containers. Take a rardcinsanple
of filled containers frm each lot in accordance with MIL+TD-105, at inspection
level II. AQL shall be 1.0 percent defective for major clef-.

.4.3.2 SaIrwlilmfor tests. R&e samples fmn bulk or Packagd lots for tests
in acco?siancewith A.SIMD 4057.

4.4 Inemction. Rrfonn ~on in accordance with FED-STD-791 mthod
9601.

4.4.1 Examination of filled containers. Examine ~1- taken h acco~
with 4.3.1 for compliance with I$fCLrS1’D-290with regad tn fill, cl~, sealing,
aml ldzage. Rej02t any container having one or nmre defects or uder the
requird fill. If the nunber of defective or umie.rfilled containers exceeds the

:C&a#= nunker for the appropriate sanpling plan of MILATE-105, reject the
reaentd by the aan@e. In addition,the manufacturer ehall prwide

certification of noncarc’~eni+ty (i~e.II!aterialsare not considered
~@eniC Or potentially carc~exuc) and shall provide nmterial safety data
sheets.

4.5 Claesification of tests.

a. -ification tests (see 4.5.1).
b. Quality conformance test (see 4.5.2).

4.5.1 Qmlification tests. @alificatiOn tests consist of tests for all of
the ~ ~ifi.d in section 3 an5 may be comlucted in any plant or
labratcq qroved by the qualifying activity (see 6.4). Qualification tests
shall ke performd on =ch vi.scesitygrade except as ~ifi~ in 4.5.1.1 through
4.5.1.6.

4.5.1.1 Stable oour-m int. The stable par-pint test (inethod203 of
FED-STD-791) shall be rquired only on grade 10W ami 15W-40 oils.

4.5.1.2 Shear Stabilim. shear stability shall be rquired for only grade
15W-40 oil.

4.5.1.3 Mdif id fomu.lations. Oils based on ntxiificationof the formulation
of grade 30 oil qualifid tier this specification lubricant ray be gualified in
accordance with 3.1.

4.5.1.4 Wear protection characteristic=. The qualifying activity (= 6.4),
may waive .S.equenceIIIE *ting of the mmlidate oil when acceptable supporting
,5eq&xe 11333wear evaluations for formulations similar in additive tedmolcqy
to the cardidate lubricant are presented to su&tantiate the wear protection
charact6ristic5.

4.5.1.5 Rin2-stickinq, wear and acannulation of dems.its. nle two-stroke
cycle diesel engine test (n&hcd 355, FED+TW791) shall k mqui.rd only for
grade 30,40, arxl15W-40 oils. Rquimrm ts for this test may be waived for oils
fotiati with a ~ific additive tednolcqy (detergent,dispmam t, inhibitor
syst.m) provided satisfactory performance is demonstrated for the technology used
in conjunction with varicua base stock-viscosity impmver additive combinations.

12
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Satisfactory performance shall be demonstrated by coniuct~ the follu.ting
acceptable tw-stroke cycle diesel engine tests:

a. One test -ch of three grade 15W-40 oils formlated using the additive
system, a v- ity tiex improver additive but with base ~ of
different manufacture.

b. Gne test each of a grade 15W-40 oil formlatd using the additive
m, a base stink enploycd in 4.5.l.5.a for each viscosity -
improver additive te be used in cnnjumtion with the additive system.

4.5.1.6 Friction retention characteristics and wear. Test for friction
retenticm characteristics erd wear shall be requird only for grade 10W, 30, ard
151-40 oils. The qualifying activity (see 6.4) my waive testing for these
~ when acceptable eqporting friction retention cbaracterietics and
~ evaluations for formulations similar in additive te2hnolcgy tn the ceniidate
lubricant are presentd to e&5tantiate these performance ~.

4.5.2 Qualitv conformance tests. Tests for quality conformance of imlividual
lots shall consist of tests for all of the ~te in -m 3, ==@ for
tbe following (see table III):

R@mmnte for kaae etoclc.
Stable pcur point.
S&3bility aml compatibility.
Moiemre-m rrosion characteristics.
wear protectl“on charecterietics.
Lcw-tmperatune depcsiti d wear.
Eeari.ngmrroeion ti shear stability.
~-sticking, wear d accumulation of depcsiti.
Friction retention characteristics ami wear.
Seal qtibility.

4.6 Test inethale. Perform tests in accordance with table III ard with 4.6.1
~ 4.6.2, as applimble.

4.6.1 Stabilitv and amue tibility. W&mine - stability and compatibility
of the oils by the prccdmes for “Hcmgeneity” d ‘Miscibili~ given in mthcd
3470 of FEW3’IW791, as explaind in 4.6.1.1 an5 4.6.1.2. The pmc=imes in
4.6.1.1 & 4.6.1.2 should be perforneclat the same time.

4.6.1.1 Stability. Determine the etabili~ by subjecting an umixsd sample of
ibed cycle of temperature changes, then exanrinethe eanple foroil to the prescr

Conforn!ancetotherqlimwk of 3.4.2.1. ~tithetest results onampy of
the ‘TIcmgeneity anl Miscibility Test” form in the mlunm mrhd “None.”

4.6.1.2 Compatibility. Oetermine the _tibility of the oil with other oils
previously qualified under MIL-L-2104, ~PE21260, ~L-Lr46152 ti MLL-Lr46167
by subjecting separate mixtums of the oil with selected reference oils
deeignatsd by the qualifying activity (see 6.4) to the prescribed cycle of
-tLn?scllaIB3es, then exminem “mxtures for wnfonnance to tbe
~ of 3.4.2.2. Record thetest resulti on the samecopy of the
Womgeneity ard Niecibility Test” form (see 4.6.1.1) in the appropriate mlunms
-~ 1?1-3011“2-30”, etc. Refereme oils for cmxlucting cmp3tibility tests
are to be cbt&ned f= the SAE, 400 Cumonwealth Drive, Warrendale, PA 15096.

13
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TAME 111. Test mthmls.

Test IEthcd

let Fm-sTD-791 ASTM SAE

Viso26ity, kinematic D 445
V-i*t ~ J30C
High tenperature~gh ~ visa6ity D 4683
Viscosity imlex D 2270
mur PO% D 97
Stable pour point 203
Eorderlhle plnlping D 4684

D 92
&&mYz los&/ DIN 51581 D 2887
Gravity, API D 287
Car&n residue D 524
Color D 1500
‘1’btalacid maker D 664
mtalkase~ D 2896

~- D 1091, D 4047
Chlorine D 808 or D 1317~
sulfil& D 129, D 1552,

D 2622, D 4294
Nitrcgen D 3228
Saponificetion number D 94
Sulfatd residue D 874
Eoiling range distribution D 2887

~~lic ~ 5601 D 462&

&TQ ani cmpstibility
D 892

347W
Moisture-m rmsion charact&_stics Squence IIti
Oxidation d wcm2 characteristics S=IW=X= IIfl
LOw~tum dq2csitsarrl wear sequence V&
-ing corrcsion ard shear stability Iabeco I_r31&
Ring-stickiq, wear, ti accumulation of
depsite:
Fmr—stmk cycle diesel engine Caterpillar lG&
TtmetmW cycle diesel engine 355
Friction Retention characteristic aml
wear:
Slip tiue ami Near Allison C-G_~
stqlpilq tinrea.lliwear D 4736
Seal Compatibility Allison C-w

ycbbh the apparent viscosity using the mthod of test set forth by appenlix
A of SAE J300.

~ ‘ItIsDIN 51.581is the preferred r@dxxL
~ ASTM D 808 is the preferrd methcd.
~ ASIM D 1552 is the preferred ~c& ASTM D 4294 is oxilyfor use with base

Stocks.
~ other qxdxmchemical analysis methcd.sas approved by the qualifying activity

(see 6.4) Illaybe - as al&mlates.
~ See 4.6.1 for clarifying instinctions.
~ In accordance with ASTM SIP 315H.
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~ In acwrdmce with test p~ from ASTM Sestion D.02.BO.01.
~ In aa!oxdame with R31M S1’P509A.
KIJ use procduIe deecritedin item9 A1’DC-3 specification.
llJ use pmceciuR descrti in item 6 ATD C-3 epecif ication.

4.6.2 Shar stability. L2etenninethe ehear stability of grade lW-40 oil by
the folluwirq mthcd:
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b.

c.
d.

Weigh 25 grams of used oil, obtaind at 10 hews of testing in
acaJrdance With Labeco G38 test, into a 50 ti lire-necked round
kottcanflask equi~ with a thenmne ter, gas inlet +alke,St-, alxl
distillation side arm.
Heatthe .sanpleat120*50C inavaannn of100mofmrcury witha
ni~m Spa?qe for one hour.
Filter the Strippsd sample through a 0.5 micmn filter pad.
C&emine the kinamatic viscosity at 100 OC of the filtered sanple
us- ASTM D 445. M the resulting visccsity for mnformnce to the
~ts of 3.4.6.2.

4.7 Inaoe& ion of mckmhg.

4.7.1 gkditv conformance insoaction of tack.

4.7.1.1 unit of mcduct.
prepansd for shipent ehall

4.7.1.2 Inspection lot.
for ehipnent.

For the puqmaa of inspection, a CC@ete pack
be considered a unit of prcduct.

‘Iheinspection lot shall ke as defind in 4.2 packd

4.7.1,3 SalnDlinq. Samples for examination of packaging shall ?& sel~ at
tadom fmn each -ion lot in accordance with pnxedur= prescribed.in
MIL-SII+105.

4.7.1.4 Examination. samples selected in accordance with 4.7.1.3 ehall M
~ for the defects listed ~lm. AQL shall ke 1.0 pemellt defective.

101.

102.
103.

104.
105.

106.

Unit containex not ae apecifiei d not in accozdame with the

~ts of MI~~290.
mtemediata container when rquired, net as -if id in FIILrSTD-290.
Q&m&wKlanangem-ntofunit Cotiinars pclcal inin te.nmdiate

- not ae specified in MIkS’ID-290.
Ex&.rior container not as epecified in MIG.STD-290.
Cumtiw and arrangemmt of in~ “ate containers packed in exterior
containers not as specified in MIL-STD-290.
Marking not aa spscified in MIL-S’ID-290.

5. PACKAGING

5.1 unit, intemd iate and exterior rxdrina axl mrking . unit, intarmliate
ad exterior packing ard marking of lubricating oil shall ke in ammlance with

15
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MIIA7TD-290, level B or C as spscified (see 6.2). Type enxlSize of unit
container shall be as specified (see 1.3 aml 6.2).

6. NOTES

6.1 InterY3sduse. T& grade 10W oil is not to be used in high-cutput,-
cycle Ccanpreesion-ignitionengines. ‘he lubricating oils, _ as tiiomd
tie, Covti by this specifimtion am intended for the crmkmse lubrication
of reciprocating spark-ignition d Cmpession-ignition engines used in all
typ= of military tacticaliconi=t ground equiprent ard for the crank==
lubrication of high-speed, high-output, wpemhaqd conpre5sion-iqn.itionerqinee
Ussdinall grculxiequipmr$. The oils are also intended for the ~
application in pcwer t ione, hydraulic system and non hypoid g- unite

ction equipnent, mterials haniling equipment adof engti/cclnstm
tacticallcanbat grmnd equipment. The lubricating oils wverd by this
Specificationmet service clas.sificatione CD ml SE of SAE J183 and are intemkd
far all coni.itioneof operational service, as defM by appropriate lubrication
orders, when teqeraturee are above -25 OC!. Recommi&l ambient temperature
rarqes for specific grade oils are shcwn by table V.

TABIE v. Recameded ambismt tenuerature ranqe.

EXPECTED AMBIENT ‘TEMPERATURE
Belcw Above
-25 % -25 % -18 % -lo % -5 % 30 % 30 %
-15 OF) (-15 OF) (o %) (15 OF) (25 OF) (:0%) (90 %) (90 OF)

I I I I

Note: For ccs.vertranenu“esion. hvdraulic svstem end nonhmoid qear box
a@&tions, lubrican~ &y be * at all -tuIe-abOve the lm

~- remmmlation ehcwn in table V.
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6.2 OrxierincIdeta.

6.2.1 AcouisitiOn mirenmt.e. Acquisition doca.mentsshall ~ify the
follcwing:

a. Title, nuker, axxldate of this specification.
b. Rite of issue of ~DISS a~licable ard exceptions the?=to (See 2.1.1).
c. Grede of oil rquired (sea 1.2).
d. Certification of non—carcincgenicity (see 3.2).
:. QJantity of oil rquired.
. Type CUXIsize of containers requird (See 5.1).

g. D=gree of P=kaging requird (sea 5.1).

6.3 Other mmimmmk am tolerances for oual”tv conformance testing.
Eefinite numrical values are not spacified for &in of the phyeiml d
chemical properties li~ in 3.5, ad for which corresponibg test methods are
given in Section 4. Values of some properties vary frm one commercial bran5 of
oil to another for the same grade. These values areinflumcedby tbeeource of
the base S&&t the identities & quantities of additives, etc. Definite
nurerical values am not always functionally inportant except, for scam
pwies, within specified mxinunn and mininmn limits. It ia not possible (or
necessry) to assign restrictive values in the specification &fore the testing
of qualification samples. ~ing gualification, teat values will ke detemimd
which are characteristics of a particular p~ ard which can serve thereafter
to identify the product. Using the results of qualification testing, the
qualifying activi~ (eee 6.4) can set valuee, including pmniseible tolerances,
for future quality conformance testing.

6.4 flmlification. Lubricating oils are eulnnittd for quelification with the
intent to manufacture ard supply the prcducts to the Federal GQvennnent. With

r=F=t~P~ I_a@r* qualification, awards will be made only for
pmducte wbichareat thetim eet for opening of bide, qualifid for tiluaion
in the appli-le qualifid prcducte list whether or not sud pruiucts have
actually keen s Ms&5 by that date. The attention of the contractors is canal
tothis~ , ard manufacturers areurg~to~etikve theprcducts
that they Prcpoee to offer to the Federal Government tested for qualification in
order that they my be eligible to h awarde5 wntracte or odera for the
prcducta covered by this epecification. The activity responsible for the
qualifiei prcducte list is the U. S. Army Belvoir Resenmh, Eevelopent al-d

m -ing center, m: STREE-VF, Fort 13slvoir,VA 22060-5606, W information
-M to qualification of prcducte my be cbtaimd frm that activity.

6.5 Subiect term [kev mrd) listing.

Coubat service
Heavy duty diesel
Internal oanbustion engine
Lubricating oil
Tactical eemice
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6.6 Material Safetv Data sheets . ~cting officers will identify these
activities requiring copies of ccapletexlMaterial Safety bta Sheets prepared in
accordance with FEE-STD-313. The pertinent Government mailing ~ for
eubmiaeion of data ams listed in appsdix B of FED+TD-313.

6.7 International staI&w& “zation aaeement. Certain provisions of this
-if i=tion are subject of intern3.tion.a.lsbn3ar&zation agreemmt STANAGs 2845
aml 1135. when amerdnmt, revision or ~lation of this specification is

P- ~+ -d aff=t or violate the intonational agreem=mt mrcemed, the
~V_~&.lvlty will take appropriate reeormiliation action Ilro@

‘‘zation channels, including deparbmantal standadization
office, if requhe5.

6.8 ClxexTesf= Drevioue issue. Asterisks (or vertical lb) are ti used
in this revi.eionto identify changes with ~ to the previous issue due to
the extensiveness of the Ckmllges

~=:
--

activity:

m-~ w-~
Navy - SH
Air Foxce - 68 Projti 9150-1024

Review activities:
Army-MIrsM
Navy -AS, MC, SA, YD
Air Fome -11
DIA-GS,FS

User activities:
Army -AR, AT, AV
Navy - CS
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