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1. SCOPE

1.1 SCOPE.-‘lhissrmaifiontionecmarsone mwie of elromft
gas turbine lubrlaatingill.

2. AmxA2LE DOm4Um

2.1 The followingdoeuwnta, of the ieew in effeot on
Or imitation for bids, font n prt of this apeoifioatiotll

SPIXIPICATIONS

Military

$tIL-2-50d9

MIL-L-@oa

KIL.L.25336

KIL-R-25697

STAlmRm

?ederel

FederalTest
Method Standard
No. 791

military

lUL-m9-290

&glneo, Aircraft, lhrbojet,
QucdifioetionTeeta for

date

iubricatins 011, A.iro- *bi~
Engine, SynthetieSme
Lubrioatlmg011, Airaroft‘lMbino
Sngine,IfiskPiM Stmmxth.
SynthetioIme
Rubber,High lbowerature,?luid
Reaiatant

Lubricente, LiquidPuelfh end
RelatedProduetei Xethods of
lbating

Peakasing,Paokingad ~r~w of
Petroleumand RelatedProduots
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IUBLICATIO~

Air Force -Nn*y AcroneuticclBulletin

No. 164 Lubricants, Hydraulic Pluida ard
Corrosion Inhibitors for Aircraft,
Quelifyins Procedurs for

(Copiee of documents required by contraotora in connectionvltb
specific procurementfunctions should be obtained from the pro-
ourirg actirity or as dlncted by the contractingofficer.)

2.2 O’fH2RPUSLICA’fICtiS. - Tha following docwent forms a part
of this spsclfioation. Unleaa othefisa indicated, the lecue in
effeet on date of invitatloo for bids shall apply.

American +iety for Testing Mcteriale k%blioetion

ASTM .%endarda on Petroleum Products and Lubrlcants

? (Copies of AS’Tilpublicationscmy ba obtained trmn the Awwlcan
Society for Testing Materials, 1916 %oe Strnet. Philadelphia3r
Pennsylvania.)

3. R20UIRlMR/TS

3.1 CWLIFICATION.- Tbe alrcmft turbine engine lubricating
oil furnished under this specificationshell be a product whioh has
been tested and hes pessed the qualificationtee:% specified herein.

3.1.1 REQUALIPICATIt2$.- !iequalification MY be re~uirod in
the event any ohonge in quantity (of insmdienta in the fomulatioh) o
quality, composition,source of any of the i~diente or point of
blending ia medei

3.2 wmws. - The cocipo.eitionof tbe lubricating oil is not
limited. Additives to impart oxldation atability, corrosion-preventive
properties and enti-wear propcrt.i es em penaltted.

3.3 ~PERTIES. - The properties of the lubricating oil aball
conform to the follotiug:

TASLE I

FrOpcrtles

Yiscoslty, Cantistokeeat !@°F (201J.5”C), Min. 1.0
Viscosity, Ccntlstokeaat 100”F (37.8”C) Report

Kleah Point. ‘F Min. L25
PourPoint, V Min. -75
SpontaneousIgnttion Tcqcrattuw. ‘F Min. 750
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3.3.1 VISCOSITY,STABILITY.- Toe viscosity d.atenninationshall
be conductedat .650F. The tw determinationsunder the 3-hour test
shrillnot-differ by mere than 6.o percent of the lowest wlue and
both shall be below 21,000 esntistokes. Al1 determinationsmade
under the w-hour test shall be below 24,000 centistokes.

3,4 2V&20RATION.- The evaporation10s9 of tho lubrleating oil
shnil not exceed 15 percent by weight when tested et 4000F for
6-1/2 heure. .

3.5 GEARTESTS

3.5.1 LOAD-CARRYINGASII.ITYAT 165”F.- The gears, wbsn mn
in accordancevlth Method 6508-T of Federal Teat Method Stmulard
No. ~1, shell eonfonc to the fellowleg:

‘ a. Qmlification Teat Raqulrenmnt:Eight detannlna-
tiona ehall be made, the reported avex’s6aof *ich eheM be a
mielmum of 56 percent of the refersnoeoil ‘B’ rating.

b. AcceptanceTset Requirement:A minimum number o?
detemtnationa ehall be made, aa Mated LM1OW, to aatiafactorlly
phss the acceptancerequirement. The reported raault shell inalude
all determinationsand the average=ebt~=d.

Number of ReletiveRating
Percant Min.)

2’ 63
b

$
: 56

3.5.2 LOAD-CARRYINGASILITY AT 4000F.- l%e geara ehdl be nut
vlth the lubrlcatiog oil at 10.000 plue or minue 100 H for 10
minutes et each praecrlbedload, vltb an oil inlet temperature to
the gears of 400 plus or udnua 10”F (20h.5°c).‘halM-=.-W!
ability at 400°F-shallbe reported as that load at which 22.5 percent
of the working tooth aree is muffed.

3*5.3 cm FATIGUE AT 4000F.. The gears, when run vlth the .
lubricating oil at .10,.000 plus or minus 100 ~ and an oil i~et
temperatureto the geare of 400 plus or minw 10°F (204.5%) ahsil
be subjected to e aeriea of teat cyclee until the limit of fatigue
pitting ie obeerved. A minimum of 10 detenninstlonsshall be made.
Report the individualdetereiinstionennd the averagee.

3
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3,6’.%H.LW orSYNTHETICSLIBBFX.- SWOUIZISOr a@imio
xubbar oonfonningto SpeaifieetionMIL-R-25697 at 400°F for 72
hcura by the test lubricatingoil shall be within the limits entab-
Mshad MOW

Percent Swal1
(Mii.) (~. )

MKL-R-25897

3.7 ?OJMUU CHARAOTEUSTIOS.- Thb lubricating oil ehall not
●xwad the fmllowi~ whaa for the indiaatedseqwnca: ‘

:a. Sequence 1 10G ml maximum foam immediately follovi~
the bubbiin= period end ccmglete foem
collapseWIthin 5 minutes.

b. $sqwnce 2 25ml madmm fotm Imnadiately following
the bubbliw period and complete foam
Milapab iiitinia~ niimtea.

8. Sequenee3 100 ml Mexinuucfnam immediatelyfolloviw
the bubbling period and complete foam
cnllapae witbln 5 minutes.

3.8 DEPOSITIONMGWEFl.- When tested In the Wright Air Develop-
ment Eivision depositiontester, the average depositionrnmber for
the lub?lcating oil shall be reported. Four runs shell be -de for
quaLification and two mn8 for acceptance. The average aCCeptenCO
deposition number shall not exceed the avexaga c..Jification depb-
eition nwber by mmre than 1.0.

3.9 COYPA~ILIfi. - ‘l’belubrlcatiagoil shall be miscible
with each of the lubricatingoils approvedunder WAS specification
and under Speeifications MIL-L-j8@ and MXL-L-25336. At the end of
the test paid. the mlxturee shall not be turbid, ehell not separate
nor have a precipitationnumber greater than 0.005 ed/200 ml of oil.

3.10 BEAIUffiSTABIUtiTION-Wm. - ‘i’heoilShall not
oauae the bearing temperatureto etabilizeover 500°P vhan tested
in the ERDCO bearing test rig. The time required + r6aCb tbe
stabilizationte~r6ttt?8 shall not exceed 60 minutes.

3.11 BEARING TEST.- ‘I’be011 ehall ouarate aatisfaato?ilyin
the Vri@t Air OevelopmantDivteion
50 hours. C-urlngthie time the oil
nor exeas,eivodepoaita.

bearing teat rig for 6* iaaat
ehsll show nn dalaterloue changes

h
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I 3.12 1OO-W3UIIENGINE ~UIANCE TES?.- The lubricatingoil shall
parfomn es well as or better than tha referenca oIL quulif led undar
this specification uben the en@ne is inepectedafter the 100-hour
engine tat.

3.12.1WEO OILCOIVI’ROL.- Theri.jktin resm’red to subject
any ample remova.if- the engine test to all the tests of thla
Speci.picatlon.Additionalte.9tswhich sre conaidcxvdnecescoryto
assuze the serviceabilityof tiiomotorial mny be run, upon umtual
a$reementbctwoentbe manufacturerand tbe procuringactivity.
Significantchooges in Dliyaicclor chemlcol properties,or both,
.9sa remit of engine operstlunmuy be cause for rejection. The
increase in viscosityat 100”F of tho lubricatingoii at the.end
of the 100-hourengine test shell not exceed 75percent.

3.13 STWWE STABILITY.- Initially,approvelshell be gmnted
upon the‘successfulcompletionof all the other epeoifice+tionteete.
However,after 12 months of storege in tbe dark at room tempeznttmo
of 75 plus or mlnua 5°F (24.5 plus ,orminus 3°C),the oil ehell
ahou 00 signs of aeperationand shell maat all the requitwnentsOf
this specificationexcept the engloe teat. IWlure to Peon t~-i*
storage stabilitytat shall be cauaa for uitbdrnwalof appimvol.

3.llJVOFXMANSHIP.- l’befinishedlubricatingoil Shell ba
tmnnpan?nt, uoiform in “appeertinceand shrillbe fnxe frcunaedimant.
cloudiness,euspendedmettor or other t.duiterntionewhen nxmined
vieualiy by reflected light, both before and after centr~ fwine.
The precipitationnumber shall not exeeed 0.005 ml/200 ml of oil.

k. QUALITY ASSUJ?ANCEPKWISIONS

4.1 Unless othefiibe apaoiflodheroin, the auppller 1s
responeible for the perfommmce of ell inapeCtlOD mquimnnte
prior to submission for Governmentiaapectionend nooeptance.
Except ee othervirnoepecified,the suppliermay utilize hia OW
fecllitieeor any commerciallaboratoryecceptoble’to the @ern-
ment. Inapectlon records of the examinationsand teatb ahd 1 be
kept ccmplete snd aveileble to the Cover-nt as epecifled in the
contractor order.

4.L.1 CLASS.XJICATIONOF‘f=Ts.- Theiwection andtastiw .
of lubricatingoil etmll be olaeeifiedso follows~

a. QualificationTeets.
b. AcceptanceTeata.

5
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4.2 GmeRu

4.2,1’MUX WT.- AO inddlnite qua.ptity Of 8 hCESIgOneOU8
mlxtura or material manufaotwed as one batch at oca time and place
ehaii b connidemd a MM 10t.

4.2.2 PACKACEO LOT.- A homogeneousml.ture of material f rca
● single bulk lot filled in an indefinitenumber of 5$gsllon dauoia
or aainller aontaioars ●hell be ooneidareda packaged lot.

4.2.3 SAMPKNJ. - Mob. Milk or peoknged lot of material eeupled
for prddct lnqeotlon aball be in aooordanoewith Method 6001 of
~ederal Test Mathod StandardZo. ~1.

4,2.4 nismmcrf

4.2.4.1INSPECTION oy wmw.- inspactlOD shall be in
nccordenuauith Method 9601 of Fadaral Taat lletliodStandardNo. 791.

4*3 C?JALIF’ICATION T2sfs

4.3.LSMPLIN2INSTRWTIONS.-The qualificationtest mrqklaa -
shall con.eixtof 200 gallona of finishedlubricatingoil. selectad
aa specifiedin JJ.2.3.from a single lot. -Plea ~~1 be identi-
fied os raquired by the .cuthor’lzingletter and forwardeL!to the
Wright Air DavalopmentDivision,Attnh WCL2PF0, Wright-:’etteraon
&r Force Baae. Ohio.

4.3.1.1 Qualificationteat SUP1OS shall ?.>accciapeniedby a
certified teat report oontaim’.ng laboratory teat data from a
oxmarehA testinglaboratory, certifiedby tha aativityrespon-
sible for qualification,shoving the WWta of ell teets required
by the spnciflcnticn except the load-carry% ebllity teat at 400??.
the gear fatigue test at 400_, the bearing stabilizationtammratura
test, the baarlng teat and the 100-hour englna endurescoteat, and
iqcludi~ general Info-tion aa to the ohemicsl type or trade name
of tha ingredlentaused. idantifrlne~jor OP minor Oonatituenta,
location of manufaotura of individualingredientsaml looation of
todation faoilitiba. ,

JI.3.2 THR%- TtIe qualificationteats ehsll eooxht of sll
tho taeta of this apaoifieatlonas deaarlbad %n 4.5..

4.4 Am- ==’$. - Acoeptancateata owl Oonaiat of all

tha teats of this epaelfioationee deeatibedunder 4.5except tho
aponteneoua igait%on tamperetura teat. tb 72-- vAemeitY
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tatlaue teat at

MIL-L-?236S(USAP)

the lnad-earmina ability teat at &OO°F, the ueo*
4000?,the c&a;ibility” test, the “bearing at;bili-

zati&i tampemtum test, the boerins teet end the MO-how engine

endurance teat.

4.&l SAMPLIM& - Samples shall conelet of a eample tram a
single lot selected,as s~clfied in b.2.3, The aiza of this camp.le
shall be determinedby tbe Oovornment inapeotor or the pmcurlng
aotitityor both,

4.4.2 FWDXTON AND RFX’EST.- Lubricatinrjoile which hate been
rajettedmay be reworkedani replaced to corraat the defeota ●nd
mautscittedfor acceptance. Sefore raaubmitting, full partioukera
coMemins prarica!arejection and the aotion takan to C.O?rnCtthe
defeota found in tbe original eample shall be furnished the inapaator.
Lubricatingoils rejectedafter retest shall not bo raeubinitted
vlthout the apacific approvalof the procuring activity. COD8iat0nt
failure of material to peso the aforementionedacceptance teate
ehall ba omae for ramral trm the GueJ$fiedProducts List.

4.5 T2.sTKmioM

4.5.1 cNmIcALANDPHYsxcAiT2sTs.- Unlese otherwise specified,
the ‘followlngteata aball ha made in accordancevith the test raethode
deecr$bedin Federal Teat Method Standard No. 791.

TASL222

Iwr Mmlod

Fed. Teat
Method Std. Am?! ,

F@au rementoi No. ml Standard82

Kincanaticviacoaity at 400, 210 and
100”F 305 Db45

P.lashpoint llq D92
Pour point 20L D97
Spontaneousignition tauiperaturo 1152 ---
Viacoaity ad’ wiacoaity stability

teat et -65°F po7-T ---
%aporat ion teat3 WV
Loed-carrytngability at 165v 6~%-T ..-
Lmd-eamng ability at 4o00r 65M-T ---
GearFatigue ●t 400+ 65+T ..-
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1 TABLE 11 (Continued)

T&ST nsz90@

Fed. Teat
Method Std. AS’I?4

Requirennnta No. 791 Stamdarde2—.

Suclling aynthetlc rubber tea~ 36011-T ---
Foaming tect 3212-T ---
Depoaltionteat 5003-T ---
Ccrnpatibilityte8t6 3403.T ...

100-hourengine endurancetost7 -.. ..-

Mcip tation number of lubricating
oilsb 3101 D91

Neutrallzatlcnnuuber9 5106 ---

Footnotoa:

1. At the time of qualification.the risbt in ragemed to
eubject tbe lubricatingoil to such additionalteets as are aoa-
eidered necessaryto asmme tbe aerviceebilityof the material.

2. Reference the tierlcen society for TestingMaterials
Standard on PetroleumProducte end Lubricanta.

3. Use a test temperatureof I@ plus or minus l°F for 6-L/2
bum. Tha teet is eet UP at mom tem~rature and timing of the
teat shall etnrt u?mn tho teat coil i- iummwd’1 n the 400°F bath.

& A minismuaof 10 date=alnetionaehell be made.

5. Uae mbba? conformingto specificationML-R-25897 only.
Nun the test at 400 plue or Minu 2°F for ?2 hours.

6. Centrifugingaball be in accordancewith Method 3103 of
Federal Test Method StandardNo. 791. except dilutionshall not be
used. Representativelubricatingoils uee.din the test shall con-
sist of lubricatingcila qualifiedundar SpecificationsMIL-L-7608
and NIL-L-25336.

7. Englna.model and type aa Vecified by Wright Air De~elop-
ment Division. qualified in accordancewith specificationMIL-E-5009,
ehnll be ueed.

8
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Footnotes(Continu3)

8, When ueing I.!ethod3103 to deteti~ the preeenceof sus-
pendedmatter requiredunder ‘dorkwnship,3.14, no diluentashall
be used.

9. TAtrationend polat shall ti at pH 11.

AI.5.2 BEARINGSTAEILIZAmm ~IWIURE TZST.- ‘I?MOil shell
be tehh in the 2RCiX baerl~

Bearinp size
Beering speed
011 temperature
oilflOw
Air flOW
Test duration

test ris under the follnui~ oondltlona:

100 m
10,000 NFti

400W
100ml/milL

6:min.

The temperature of the beeringshel} b recorded at 5-minuta inter-.

vals’end if, et the end of 60 minutes,tba temperatureof the
bearinghoe not atabillzedWithin5°F. tha oil shell ba eonaldered
to have failed the teat. Any nulfuactionsof the bearingattributed
to the oil ahaIl be causefor failureof the 011.

&5.3 BEARIN2 =. - Tba oil shall be subjectedto operation
in the Wright Air De~elopwnt Divisionbaring teat rig under the
following comiitions:

Oil tank temperature b25°r
Beer!ng outer rece tO13pSratUre 525w
Bearing speed 8,180 Nl?$i
Baering 8128 127 =
Beering radialload 500pounds
AIZI flow 1.47 Cfm
oil flow 600 CC/lUiKh
Oil capacity 2 gdlooe
Filter 100 wsh

lhe test shall continueto fallure or 100 hours,whichewr occurs.
first. Every 5 hours, a 50 cc sampIe of the test 011 shall be
WIthdmwn aed the follouing detemninatiooamde on each sample:

a. Viecosityat 1000P.
b. Neutrellzatlon number.

UpOLI Occupation of the taat runnirg, tbe rig shall be dieaeaembled
and inapeetadfor depoaita,COrFMiOn. beerihg WSar. Or OthOr
evidenco of @ fucetion.

9
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fied
each

5. FRSPARATION~R DELIVERY

5.1 Packaging. packing and marking shall be in accordance
Standard MIL-.SE)-29O.

5.2 ADDITIONALMA@Jam.-In adiiit$anto the ma$ngs spaci-
i~ St.9n*sxlF~L-sTD.290, the following note shall cp~ar on
contaimr~

●TNIS LOSIUCATINGOIL IS NOT INTSRCIiMKXASLSAND’SNALL
NOT BE MIXSL KtTN ANY OTNSR A.XM+AFT!ENGI,NEOIL.-

5.3 The oil shell be filtered through a auitabie filter
ae.vamblyrated at 10 microns or finer,s!tuatedae close to the
cataiaar filMng equipm6ates 1s feaaible.

5.4 Spactficel1y, l-quart and l-gallonmetal container, as
proridad by Standud MIL-Sl%290, shall be lnepected fiauelly Jwt
prior to filling for loose solder, dirt, fibers, lint, metal
particles,searelngcompound or otbor fo~ign contaminenta. The
bottom aaamshall show no extruded aeandng compound and there ehell
be no aeemicg compoun& on the body imwxliatelyadjacent to the aide
seem. Visible eeeming compound.evenly distributedand forming 8
very fine edge at the point of contact of tbe aaam vith the body,
13ballnot be cause for rejection. If a soldered aide seam la used
in the fabrication of the can, residualsoldering flux ehell not
be preeent on the inside sacm of the coateinera. After filling,
contalners shell be inspectedfor marking. fill, closur-aend leakage.

6. NOTES

6.1 INTENDW USE. - The gee turbinelubriceti~ oil covered
in this specificationie intended for usa In specificmcdnle of
aircraft gas turbine engines.

6.2 ONDSRZhVDATA. - Requiaitlone.contracts and ordera aball
speclfy the foilowing:

a. ‘fitla.number end date of tbia apecifieation.
b. Type and size of containersrequired. (sea5.1)
c. !ave~ of packaging and paokiw required. (sea 5.1)

10
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6.3 QUALIITCA1’ICN.- With res,act tn productsrequiring.z.”i
rleatlon,auarda till be made only for such productsas have, pri
$0 the time set for opent~ of bids, been testedend a?prwed for
@Juslon in the applicable QualifiedProductsLiet whethar or not
@uch productshave actuallybeen no listed by that date. The
@tent ion of the euppliera 10 called to this requirement,and IMnu.
factureraare urged to arrange to have the productsthat they pro-
poaa to offer to tbe FederalOcvernment teeted for quallfleatlon
in order that they may be eiigibLeto be awarded contraotaor ordero
for the pxwduota owerad by this apeclfication. The nctivity raepon-
Sitde for tbe Quelified ProductsList ie the Wright Alr Devalopnant
Dlviaion, Wright-PettersonA.tr Force Base, Ohio, end infonmtion
pertainingto qualificationof productsmay be obtainedfrae that
●otivity.

6..h!l’he urocedura for eacurinflaualiflcationtests md other
detall~”ocmcar-ti~qualificationen; ~rocuramentof thin material
me contained in tbe QPL Suvmary and MA BulletinNo. 164.

NOTICE: Mien Oovernm+ntdrewi~a, specif! cationsor othar
date are used for any purpose othar than in connectionwith
a definitelyrelatedCovernm nt procurementoperation.the
Unitad Staten Governmentthen?by incurs no raeponaibility
~Q~ ~p.yg~~Q@! Qn m-~?s~~v~~; end the fecg !J!e$e!???Go79m-
mnt may have formulated,furniehed,or in any way supplied
tbe soid drawings,spccificatione,or other data la not to
be regarded by implicationor othawise ae in any owmer
1icensing the holdar or any other paraon or Corpwati 00, or
conveying any rigbt9 0? pecndasionto menufaeturs,uee, or
sell ony patantedinventionthat MY in any way be rdat ad
therato.

WXPPm
CCF(/pr mm)
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