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21 Mav 1997
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25 NOVeIOkr 1994

PERFORMANCE SPECIFICATION

LUBRICATING OIL, AIRCRAFT TURBINE ENGW
SYNTHETIC BASE, NATO CODE NUMBER 0-156

This specification is approved for use by ail Departments
and Agencies of the Department of Define.

1. SCOPE

1.1 *. This spcc~lcation covers three classes of gas turbine engine lubricating oils,
primarily used for aim-aft engines, which have a nominal viscosity of 5 cdist.ekes at 100”C and
which are typically made with neopentyl polyol ester base stocks. This oil is identified by NATO
Code Number 0-156.

1.2 Classification. The lubricating oil classed as follows:

class Type of Oil

STD Standard (Non-Corrosion Inhibiting)

C/l Corrosion Inhibiting

H-m High Thcrolal !?@ility

Beneficial comments (recommendations, ,@ditiow, deletions) and any pertinent data which nray be
of use in iqiu~g this doqumint should be @ressed w.” Conunander, Nav~ Air War&se Cqucr
~ Diviaiori Code 414100 B120-3,,Highway 547, Lakch~ NJ 08733-5100, by uairqijthe.
self-addressed Standardization Dmumnt Irnpgmxmnt Proposal,(DD Form 1426) ap@earimgat the
endofti domentorbyle~er. “ .. “.,,.
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2. .APPLICABLEDOCUMENTS

2.1 Gcrmal. The documents listed in this section arc specified in sections 3 snd 4 of this
specification. This section does not include documents cited m o~cr sections of this
spcdicstion or recmomcttded for additional info-on or as examples. While every elTort has
b made to ensure the completeness of this l@ document users are cautioned that they must
m- all specified requirements cited in sections 3 and 4 of this speciiicatio~ whether or not they
smlistcd.

2.2 Government docomcnts.

2.2.1 SDecl“fications and standards. The following specifications and standards forma part
of this document to the extent speciiied herein. Unless otherwise specifi@ the issues of these
docmnents are those listed in the issue of the Department of Defense Index of Specifications and
Stsdmds (DoDISS) smdsupplement thereto, cited in the solicitation (see. 6.2).

SPECIFICATIONS

DEPARTMENT OF DEFENSE

IvlILL-7808 - Lubricating ~ Aircmft Turbine Enginq Synthetic Base
MILT-9046 - Titanium and Titanium Alloy, .slree~Strip, and Plate
DOD-L-85734

●
- Lubricating O& Helicmptcr Transrok “on Systeq Synthetic Base

STANDARDS

FEDERAL

FED-STD-313 - Material Safety Daq TraqortatioriData snd Disposal Data for
Hazardous Materials Furnished to Government Activities

FED-STD-791 - LubrieanL Liquid FueL and Related Producq Methods of Testing

(Unless otherwise indicatc& copies of federal spd military spccifmatio~ ~ and
hamibooks arc available from the Standardization Documents order Deslq Bldg. 4D, 7@3Robim
Aveme, Philsdelphi~ PA 19111-5094.)

I 2.22 Other Government documents. drswirx?s, and publications. The following o@cr
.,. Government documents, drawinjgajand publkations form apart of this document to the atent

I ,. spdkd herein. Urdess otherwise spccifie~ tie issues are those cited m the solicitation”
(~6Q). ,“,, ,,, : ,..: ,., : “.’ ..;

.,’..,.. ,.,,
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MIL-PIU=23699Fe DEPARTMENT OF DEFENSE TECHNICAL MANUALS

DEPARTMENT OF THE NAVY

NAVAIR 17-15BF-62 ~ Fluid halysis Spectrometer, Type A/E35U-3, Operation
hlStlllCtiOllS and Maintenance hStlWtiOIIS

(Application for mpi~ should be addresd to the Navy Inveatory PoinL Code 03334
(Publicationa/Forma Branch), 700 Robbins Avenue, Philadelph@ PA 19111-5098. Their
customm service telephone is (215) 697-5632).

CODE OF FEDEML REGULATIONS

DEPARTMENT OF LABOR

29 CFR 1910.1200 - Occupational Safety and Health Standards - Ham-d
communications

(Application for copies should be addressed to the Superintendent ofDocuments,
Government Printiug office, Washingtq Dc 20402.)

23 Non-Government Publications. The following documents form a part of this document
to the extent apccitied herein. Unless otherwise speciii@ tbe issues of the dmcnts which are
DoD edopted are those listed in the issue of the DoDISS cited in the solicitation. Unless
otherwise apecifi~ the issues of documents not listed in the DoDLSSarc the issues of the
documents cited in the solicitation (ace 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSQ

ANSI-Z129.1 - American National Standard for the Precautionary Labeling of
Hazardous lndustrid ~c,OiCrdS (DoD /kio@ed)

(Application for copies of ANSI-Z129.I should be addressed to tbe American National
Standards I@tutc, Inc., 1430 Broadway, New Yor& NY 10018.)

AMEIUCAN SOCIETY FOR TESTING& MATERIALS (ASTM)

. ..As~.D~ - Fla&’and Fire Points byCleve)imd Open @A Stanr&d Test Method
for (I?oD A&pted)

&STM-D97 - Pour Point of Petroleum Oils, Standard Teat Method for”
,.., @.oD AdOpt@. . ... ASTM-D445 -: K(rr&tic Viti.iity of Trruuipar&itfid’C&r&Liqrrids (and the ‘ : :

Celcolation of Dynamic Vk.cosity), Standard Test Method for
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ASTM-D892 -

ASTM-D972 -

ASTM-D1748 -

ASTM-D2532 -

ASTM-D2603 -

ASTM-D4057 -

ASTM-D4177 -

ASTM-El -

MIL-PRF-23699F
●

Foaming Chamemm“ “CSof Lubrieadng Oils, Standard Test Method for .
(DoD Adopted)
Evaporation Loss of Lubricating Greases and Oils, StsndarYITss!
Method for (DoD Adopted)
Rust Protection by Metal Preservatives* tie Humidity CabineG
Standard Test Method for (DoD Adopted)
Viscosity and Viscosity Change After Standing at Low Temperanrre of
Airemtl ‘fusbine Lubrieanta, Standard Test Method for (DoDAdopted)
Sonic Shear Stabiity of Polymer-Contig Oils, StandardTesr
Method for (DoD Adopted)
Manual Sampling of Petroleum and Petnlemh Produ~ Standsrd
Praetiee for (DoD Adopted)
Automatic Sampliug of Petroleum and Petroksr.rn ProdueQ Standard
Praetiec for (DoD Adopted)
ASTM Thermometers, Standard Specitieation for (DODAdopted)

(Application for copies ASTM documents should be addressed to the Ameriean Sociery for
Testing andMaterials, 100 Barr Harbor Drive, West Conshohockeq PA 19428-2959.)

AMEIUCAN SOCIETY FOR QUAL1l’Y CONTROL (ASQC)

ASQC-Z1.4 - Sampling Proeedurea and Tables for Inspecdon by Attributes (DoD
Adopted)

(Application for copies of ASQC-Z1.4 should be addressed to the .4.uwriean .%c@ &
Quality Ccmho~P.O. Box 3005,611 East Wkconsirs Avenue, Milwauk-, WI 532014506.)

NATIONAL TOXICOLOGY PROGRAM

Annual Report on Csreirrogens

(Application for eopiea should be addressed to the Am@ Report on Carcinogens, National
Toxiedogy Progrsrq PO Box 12233, Researeh Triangle Padq NC 27709.)

SOCIEti FOR AtiOMOTIVE tiGINJ3ERS (SAE)
AEROSPACE MATERIAL SPECIFICATIONS (AMS)

SA&AMS3217Jl” - Teat’Slabs;Aerylonitrile but&ene (N13R-H), Medium-Hi@i
Aerylonjtrile, 65-75 (DoD Adopted).

SAE-AMS321714.’ - Test Slabs, Fluoroekistomer (FKM), 65-75 (DoDAdopted)
.- .,, : ..”. . .

. . fiRCSSPACE IU3co MME-&-D&”PRA&Iti”(ARP) ““““

; SAE-ARP4249 - Bearirig C@rro$ouT@Me~d ~;., : ~ .:.,.,.. . . ..... ... . ....... . . ...
. ..v 4 ‘“

“<.O
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MILPRF-23699F

● . SA&NtP5088 - Test Method for the De terdnadon of Total Acidity in Polyol
Eater and Diester Gas Turbine Engine Lubricants by Automatic
Potentiometric Titration

(A@ication for copies of SAE documents should be addressed to the Society of
Automotive Engineers, 400 Commonwealth Drive, Warrendsde, PA 15096-0001.)

(Norr-Governrneot standards and other publiestiona are nomrally available tim the
orgmimriom that prepare or distribute the doenrnents. These documents also maybe available
in or through liies or other informational services.)

2.4 WCS Of PKW erknee. In the event of a conflict between the text of this document and
the references cited hereiq the text of this doeoment takes precederree. Nothing in this
documen~ however, aupemdes applicable laws and regulations s&sa a spec&c exemption has
been obtained.

3. REQ~S

3.1 gtla Iifiration. The lubricating oil furnkhed under this spcciticadon shall be products
that are authorized by the *g activi~ for listing on tie applicable qualified produem list
before eontraet award (see 4.2 mtd 6.3).

● “ 3.2 Materials. The composition of the lubrieadng oil is not limi@ however, tnaterids
containing bariq organic mmpounds of titaniu and fcrsownor suspected human carcinogens
(as defined by the National Toxicology Program’s Annual Report on Carcinogens) are
prohibited Reeycled basemxks are perrnitte& however, cash bsteh must be folly tested m
accordance with the qudi&adon requirements of this speeifieadon. If a trieresyl phosphate
(KY) additive is os@ it shall not cOntain more than one (1) percent of the ortho-isomer of
rneresyl phosphate. The manufiwturer may be required to rmbrniteerdfieation of conformance to
this paragraph (see 6.2).

3.2.1 Acid assay. The acid eoorponent& in mole-percen~ of the finished oil submitted as
the qua~cation test sample abalf be determined in aeccwdancewithFED-STIY791, method
3500, “Monobasic Acid Ckmtponents of Synthetic:Ester Lubrkznts by “GasChromatography.”
The manuf!aetorermay then seleet a mnge of 10mole-pereent for sash acid component to bracket
the vafua measured on the qualification sample by the c@i&ing laboratory. The rn.rtioracid

I components (10 mole-pere@ or greater) of bulk lots (s& 6.fi o~oil abafl &ll within &e stated
. range “for@ch.acid. The minor acid components shall not exeecd 10molqxm+nt in.bdk lots./.
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33 Chemical and phvsieal requirem ents. All classifications of the lubricating oil shall
confim.n t o table L

TA33LE L Phvsiee3. cheroieal. and perfOsmaneereauimments.
. .

Chmadmmc

.Cid assay

Jiisity, es~
as -40”c (4&F), maximum
Percent ChSSl~ sib 72 hears at -40°C (40T),
Sssaximumy

$%eosity,&
55Ioo”c (212’T)
ss4&c(lo4T), snhlkalms

?Iash pnia~miaimuIss

?Oorpoin~maximum

rcml scid number, nvx&aum
Evspradon l= perce@ by weighq 6.5 hooss at
204°C (400T) , Inaximlsns y

Foaming feuraVOl~ @ ms.ximmn ~1

5 minutes tiOSI at 24°C (75~
1 sninote sdissg et 24Y (75T)
5 minutes *on at 93.5°C (200”F)
1 ndnute settling at 935°C (20VP)
5 mimstes sem!ion at 24°C (75T’) (after M at
93.5”C, shove)

1minute settling at 24-C (75”F)
Ruh&s somptiiility
Rubber swe~ p-cent
SA&4MS3217/1, 72 hours at 70”C (158°F)
“SAlMMS3217/4, 72 hours at 204°C (400”F)
Stsmdard sOimne rubber, 96 hours at 121°C
@w
Tensile s&essgthII&Sof stimdard silicone robber,

percqossxirnmn ‘.
~miw :
Tmiridi~
Sedhnenq ~ maximum

Jxpirement

Q%2!L
13,000

s

4.90-5.40
23.0

246° C

*

*

10

25
none
25
none
25

none

5-25
5-25
5-25

30

Cbmpatiile

None
20

Testm
ASTM or SAE

—

ASTM-D2532

ASTM-D445

ASTM-m

ASTM-D97

S A E- A RP5088
A STM-D 972

ASTM-D892

d
ED-STD-791

3500 ~1

—.

—

MM sad 3433
y

3403”g

. . .. . .“. . ... . . .
. . . .

,. .“
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TABLEI. Phvsical. chemical. and oerformsncc reauirensmsts,continued.

1-
1.

I

● ..
<./! ,..

C b a m c t m m
. .

c

omge stabllii
LOW temperature, 6 W d S a t-18° C (O”F)

Qualification sample
Stnred for Shreeyears at
-40 to +60”c (40 to +140”F)

FirsI production qualification sample
Stored for 12months at
24° ●5°C (75”MO”F)

hermd stabilhvand cormsivitv at 274°C
(525”F) “ “

Viscosity change, maximum ~/
Totsl scid number cbsnge 6um original,
maximom

Weight of metal change, maxissimn
ediient ~/
Visual undissolved water
Sediment through 12 micsun filter,
maximum ~z

Total ash contenLm-mu
hear stalsWy, viscosity loss at 400C
(104T), rnaxisnuns

‘ke metal wnten~ psrts per million
?pm),maximum
Aluminum (Al)
Iron (Fe)
chromium (Cr)
Silver (Ag)
Copper(C@
Tm (Sri) ~
Magnesium(?@)
Nkkel (N)
Ttitinr (Ti)
s.~lm”n(S1)
zssc (Z@
Lead (Pb)
.MoIYtdmmrrs.@Io) ,. ““.

. ..”

:.. .
,“ .’.. .: .’ ., ..’.:.:. :. ,

... . . ... . ... . . . .. .. .

Requirement

o Crystauizatiom
paration or gel~mg.

DSlfO~to33 and
4. y

MSthe conformance
spection. ~1

5.0 pxcent

6.0

4.0 mglcmz

none
10 mg/1

1 mg/1
4 percent

2
2
2
1
1
11
2
2
2
10

- 2
2
3

,’. : .. .

~

STD”snd HTS Clm
CM

ckses “ : “.,..,..-

Test r
ASTMor SAE

ASTM-D2603
13/

~

.,... . .

,. ...

cd
5D-STD-791

~1

El

El

3411

3010

—

—

. . .

.
.

.. . .. . . / . . .
.“ .:
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TABLE L Phvsical. chemical. end uer-fOrmenee reauir-emen&. continued.

Chamcterisk ~~t Test method
ASTM or S A E FED-sl-lY791

hmsicm andoxidative stabiity 5308~Y

)72 hours at 175°C(347”F)
Viiity, percentchange ~/ -Sto+ls Oto+]l)
Total acid numberchange, maximumUI 2.(3 1.0
Med weight change,m@cm2, -D

st e e l +0.2 io2
Silver (A,g) io2 +02
Aluminum (Al) +0.2 433.2
Magnesium (I@) io2 4=02
* (Cu) @.4 +=0.4
Tiium (T)

Sludge content (filtered *@ 10 pm), 50 25
m.g/100 ml of oil, maxuuum

hrvsion end oxi&tive tijlity —. 5308 J_55

I)72 houm at 204°C (40&F)
Vkosity, percent change ~1 -5 to +25 o t o +22.s
Total acid number change, maximum ~ 3.0 2.0
Metid weight change, mg/crn2, maximum

st e e l 432 +02
Silver (Ag) 4=02 M2
Aluminum (Al) =W2 +02
Magnesium (h@ M2 4332
tipper (Cu)
Ttium ~,)

io.4 @.4
—

SMge content, (filtered thrnugh 10 pm), 50 25
mg/100 MIoiL maximum

STD a n d HTs c l a ss
C A. . .. . . . . -’ ” .

. . . ,. .:,.‘ ., ’ : ~ b . ..:, :... ..” ,. , “ ..

i
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TABLBI. Phvsical. chemical. and oerf Ormance reu Uimmen ts. continued.

C h a r a c t e risti c

orrosion and oxidative attrlility

172 hours at 218 “ C (425 “F)
Viisity, percent change Ml
Total acid number change, maximum El
Metal weight ehimg~ m.#cra2, maxinmm
steel
Silver (Ag)
Aluminum (Al)
Magnesium (?@)
copper (Cu)
Titaniumml)

Sludge content (filtered through 10 pm),
mg/100 ml oil, maximum

Requirement

Report
Report

@2
io.2
+0.2

—.
+!02

50

Repors
Report

+0.2
+0.2
M2

NM

25

T-n
ASTM or SAE

—

hod
ED-ST-D-791
5308 ~1

AItemate metlmda may be used ifaccepteble to the qualiig acti~, however, only
FED-STD-791, method 3500, ‘%lonobask Acid Components of Syatktic Ester Lubricants by Gas
Cbrometogmphy,” shall be used for referee teats.
The initial viscosity sbafl be determined 35*1 minutes atler the .wxmeterisplaced inrhebssb
maintained at -1O”*1 .05°C and again at 72 hours *5 minutes after completion of initial viscosity.
Bathtempemture sbafl be maintam. ed at 204°C *l°C (400T MT), aod 6.5 hour test @xi.
ASTM-EI, Tkrrnometer 80F shall be us-d. Air tempemture shall be maintained at 204% +l°C
(400”F H“F), using a preheater, if necessary.
Complete fnam wdlapso is that point at which no more than a single row of bubbles remain
around the cy~mderwall and air inlet tube. Ifthia ring of bubbles apxmd the cylinder wdl
contains segments having two or more layers of bubbles end tie “d@smnce in beigbt of tbe foam
in the ring is not greater than 10 milliliters (mf), complete foam collapse is the point et wtich a
break occurs in the ring of bubbles without subsequent reforming of the MS
SAEAMS3217/1 and SA&AMS3217/4 Sbd] Ix tested in accordance with FEDSTD-791,
method 3604, “Swelling of SyntheticRubber byH TurkimeLubricants” Standard Silicone
Rubber shall be tested in eccdsmce with FED-STD-791, method 3433, %mnpatiil@s d
Synthetic Aircmft Turbine Lubricants with Silicone Rubber.”
See para@ph 4.4.1 fortest method details.
See pemgrepb 4.4-2 for test mc@d.
“% pmgraph 4.43 for test method.
Tentative qualification approval will% given to p@@s mestiag rdf oth~ te& oftke “”
qualification @spection (see 42). Final quehtlcation approval will be awarded upon mccesfd
completion of the extended storage atslility te~., F~hrre ta pass the extended ssomge 5sabilhY

“ tests isc$usc for tithflrawel ofqmfification approval @ee 4.43). ., -.
.~/ Comjxiredvfitb vis&tity of n+ oil sanipks tested at 4?YC(104”F): ““
fl/ Sediient measurement may k made us~g a silver membr&e tilkr.

~ ●.:,,. %~~to~~fi??td~~n~tex- lrn@,~?.mbWnkntd~not~ tikdete*... .,.
\.=... .. . ... . ,. ... ,.,..,.:. . ... .. ‘. .’. ,. .”’ ‘. ,. .. . ,, ,:. .. . .. - ,,.,.

. . . . . . . .. . . . . ..

I
,.. . . , ~ .:” .’,.. .: “ ,’.:’ -’. ,. . . .
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Use an irtwiation periodof 30 minutes on a 30MIoil sampleat a power settingwhichcauses 6
11.5iO.5 percent viscosity loss to a 30 ml sampleof ASTMReference Fluid & when hmdkted
for fiveminutes. ASTMReference Fluid A is a petroleumoil containing a polymercapable of
being brokendown by turbulence at high rates of aheaq ~ical visxx.sitiea are 10.7mm2/s (cSt)
et 100”C and 57 mm2/s (cSt) at 40”C. ASTM Reference Fluid A may be obtained from the Rohra
end Haas Company, Researeh Laboratories, Spring Ho% PA 19477.
See paragrsph 4.4.6 for test method details.
See paragraph 4.4.4 for test method details.

3.4 Bench rkrformance requirensents. Bench performartw squirements shall be as
apeciiied in table II and 3.4.1 through 3.4.3.

TABLE IL Bench DdOISSSSSSCS reatkementa.

Ltit Test method
Requirement STD Cn HTs FEDS-D-791 S A E ASTM

Gear load carrying ~1 JI ~1 650g ~ — —
tillity

Bearingdeposits ~1, ~1 ~1 3410, — —
severity level 1-1%

Bearing corrosion _ ~1 — SAE-ARP4249 ASTM-D1748
(Cbxs C/I Ordy)

—
& &

11 see 3.4.1. ●
~ Gnly the Ryder gear mactimes having a reference oil avemge rating of z100-2@0 IbJii after

eight detcrmma. tions sre awxptable.
y s e e 3.4.2.1.
&l S* 3.42.2.
~1 see 3.43
Q/ SAE-ARP4249 is required for qualification testing. ASTM-D174g is M alternate test method

for conformance testing (see 4.4.7.1).

3.4.1 Gear load carrving ability. The average of six &&mioah “02ssfor each class of the oil
skdlbe notlcastlqir 102 percent of themfmceoil (Hemohsbe& see 6.2.1) when tested in
accordance with FED-Sp791, method 6508, “Load Carrying Ability of Lubricating @s
(Ryder Gear Machine)”. AU”six determinations shall be”madeon the asuisemac&ne. The
reference oil average rating used to obtain the relative radoga shall also be mpmted.

.,, .
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3.4.2 BcarinRdeuosits.

3.4.2.1 Classes STD and CA. The overall deposit demerit rating shall be less than 80 alla a
100hour hearing test in accordance.with FED-STD-791, Method 3410, “High Temperate
Deposit and Oil Degradation Chw@erMcs of Aviation Turbine &la,” severity level 1-%. The
weight of iilter deposita shall not exceed 3 grams and the total oil consumption shall not exceed
2,000 ml. The viscosity of the lubricating oil shall not have changed more than-5 to +30 percent
from the original viacmsity at 40”C (104”F) and the chauge in total acid number shall not exceed
2.0 mg KOWg, during test and at the end of the 100hour test period.

3.4.2.2 Class HTS. The overall deposit demerit rating shall not exceed 20 after a 100 hour
bearing &tin accordance with FED-STD-791, Method 3410, severity level I-%- The weight of
filter deposits shall not exceed 1.5 grams and the total oil consumption shall not exceed 2,000
ml. The viscosity of tbe lubricating oil shall not have changed more than -Oto +20 percent ftorn
the original viscosity at 40”C (104”F) and the change in total acid number shallnotexceed 1.5
mg KOH/g, during test rmd at the end of the 100hour test period-

3.4.3 Bearirw corrosion(classCJl onlv). A minimum of filleen of the twenty candidate test
qrecirnerrs from each series shall be he of corrosion at the end of testing in accordance with
4.4.7.

3.5 Full-scale Performance rewiremerrta.

3.5.1 Turboshaft emzine. The oils shall be tested in a full-scale turbosbaft engine m
acmrdance with 4.4.5 to evaluate its serviceability and to ensure that engine components are
compatible with the lubricating oil. The post-test condition of the engine shall not indicate
excessive or unusual deposits, wear or carosion which are attributed to the test oil.

3.5.2 Service evaluation. The oil shall be rated as satisfactory &r tire model engine
evaluation and flight evaluation of 4.4.8.

3.6 Toxicity. The lubricating oil shall have no adverse effect on the healti of personnel
when used for ita intended purpose. Questiorrs pertinent to this effect shall be referred by the
corrtrs@irsgactivity to the appropriate departmental medical sedce who will@ as is advisor.
Material safety data sheets (MSDS) must be prepared and submitted m accordance with
FEIX3TD-313 (See 6.6).

4.’vEIUFIcAtic)N “.”..’..””: ““ ‘ .. . :.’ ‘,
. .

4.1 Clssdkstion of * ctiorra. The inspection and testing of lubrics@ng oil shall be
,c~sified ss,foflo~: :,. .:, . .: . . . ., .,,, ., “..

,.. , .. . . . . . . ,.. . . .
~ Qualification irrapecd& (see 4.2)
b. .c.otiomma *.*op($=4-3?. ,, “. ‘ .: ::: .,, ,, :,”, : ‘, :,,.:

. . . . . . . .. . . ... .. . . . . .. . . . . ,.:. . “,’ ”.,,. . . .
. . .. . .. “11 ‘.’”’.” ‘“ “,.. ..
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42 OnaIification irrmection. Qualification inspection shall consist of testing to all tise
emts wtierf iISseetion 3. When squired by the @@on activity, additional
evafuatiorrs (engine end flight test service evaluation) maybe rquired on earrdidste formulations.
The axtendedstoragestability tests (see 4.43) will be performedafter the candidate producthas passed
all otherqualification teats. Tentative qualification approval may be granted to products mrdergoing the
axtended storage stability tests. Upon succeastid completion of the extended stmage srnkilii ~ fill
qualiicstion approval will be granted. Failure to pass the extended storage stabiity @is is cause for
witfrdmwrdof qualification approval.

4.2.1 Rmmdification. Requalification shall be squired when any reformulation or change
is made in source of mamrf%ctore,purity, or composition of the lubricating oil base stocks or
additives. A minor change in the oil formulation maybe made without rupMcsdon tessirsg
but ordy after notification to, and approval by, the qualification activity (see 6.3).

4.3 Conformance “m%ection. Conformance inapction shall consist of all of the tests
speciiied in table III. Failure to paas any conformance test slrsll be cause for rejection of she lot.

Table ~ COrlfOITSMIICS teStS.

chsmcteri*c Test meshed
Teat ~p h FED-ST-D-791 ASTM or SAS

Acid sassy (~ table I and 3.2.1) — 3500 —
Viscosity (see teble 1)
St 40” C (lW’F) — ASTM-D445
at 100”C(212T) — — AST@
Flssb IX@ “C (see table n — — AC

Pour C&R, (see table I) — — AS
Total acid nomber, (see table I) — .—
Eva

WE A R
poration loss, (see table 1) — — ASTM-I

Foaming, foam volume (see table 1) — — ASTNGLO,L
Thermal stability and corrosivity at 274°C —’ 3411 —
(52YF) (see table 1)
Sediient (see table 1) — 3010 —.

Corrosion and oxidstive stability, 72 hours at 4.4.4 5308 —
204° C (400”F) (s e e table 1)
Trace metal content (see tile 1) 4.4.6 — —
Bearing corrosion (class IX only) 4.4.7.1 and —.

. . . 4.4.7.1.1. ,.
Bearing deposits ~1 s e e table n — —
Gearload csrrying Shiity (class CAOnij) See table n 6508 ~ .—.

4kf-D445;TM-D92
;TM-D97

kP5088

nom

. . .. ’

.””1/~ “me bag deposit test,sid be pt%ormti’ori’~e i% &r& follkale ‘production lesls of j.”
~ts~ch -ed ]ubri~tig Ofi SU@ed bJ the p-g activity. ‘tie@

... .,, . .. . . . . .. . . .,, .” ‘e
... ,.. . . :...,...:. ..,,. ’ . . ... .. . . . . . .. . . !.,: “.. . ... .,

. . . ..
. . . . . . . . . . . . . . ..’

. ... . . . .. .. . . . .. ‘.”’
.. . . “.12;”.”,:”” ::. , “ .. .,

I
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for performing the bearing test on production batches maybe speeified io the pmetrrement
contmXs.
The oil ahalJexceed one of the following ratings: a) two determinations, minimum of
112 pereenc b) four determinations, tni&rnon-of 106 pereen~ or c) six detemhatiotrs,
minimum of 102 percent. The average vaJue of all teat reasdta ahalJ be report@ with a
maximum of six determinations rxmdueted.

43.1 SamDJine and insDeetion. Each bdk lot (see 6.7) of materiaJ for conformance
impeetion ahs.Ube sampled at random in aeeotrlanoe with ASTM-D4057 or xTM-D4177.
Inspections shaUbe eondueted in aeeordatree with FED-SD-791, method 9601, ‘Tnspe&m
Requirements.” A sample of five eases of 1 quart rmhtaitrers (120 eantairsera) of material from
the first pmduetion lot suppJied to the proeurin g ageney after qurditieationj and one ease of every
produedon lot supplied to the procurin g activity theredter, ahrdlbe forwarded to the NavaJ h
Watfkre.Center AireraR Division (Code 4.4.5, Bldg. 34), 1440 ParlrvAy Avenue, Trentou New
Jersey 08628.

●

✎✎✌✎✎

✎✎✎✎✎✎✎✎✌✎✌✎

0.:””:..........

4.32 Exsrninatiorrof filled containers. A random sample of fiJJed containers tlum each lot
(see 6.7), taken in aecordarme with ASQCZ1.4, sftaJJbe examined with regard tom closure,
sealing and leakage. Rejeet any container having one or more defeets or for being uoder the
reqired t31J.Jfthe number of defeetive or underfilJed emstainera exeeeda the acceptance number
for the appropriate sampling plan of ASQC-Z1.4, reject the lot repmaented by the sample.

4.3.3 Conformance teat inseeetion reoort. A copy of the wnformanee inspection repott on
eaeh lot of oiJproduced for US Government use shall be forwarded to the qualification activity
(SIX. 63).

4.4 Test metboda. AIJ tests shrdl be performed in aeeordatree with tables I and ~ and 4.4.1
through 4.4.8.

4.4.1 ComDatib@. The compatibility test sbaJJ be performed in aecordaoce ‘titb
FED-STD-791, method 3403, “Compatiiility of Turbine Lubricating OiJs; with the exception
that petroleum ether (with a boiling range of 30° to 60”C), n-h~tame, or hexanq shaJJbe used in
pfaee of 1,1,1-trichJoroetbane (0-T-620). Upon completion of the 168 hour oven perio& the test
* -be stored in the dark at room temperature (24° M°C (75° *1O”F))for 21 days before
visual inspection for turbidity. Sediment shall be determined in aecordaoee with FED-STD-791,
method 3010, “Solid Particle Con@mination in Airemft,Torbitte Engine Lubrieanta (Oravimetric
~),w Hthe ~o~t of s~~t mu-.~ tie, =PO- @od ~ ~w ~ tie
limit @eeified in table.I ad@tiomd @ting may be p@ormed on the mixture to determine that its
perfo~ce meets the requirements Ofthis apecifieatiom The additional testing may include alJ
of the tests in this apecifieation. Referee lubricating oiJs ahrdl eonsiat of seleeted oils qualified
~ijm” this !& c @@ O q Ivf@L78,08. and DOD-L85734. . . . .. . :.. . . .... ., ., . . .,
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. 4.42 Lo w t e n m e r a t ur e strn m e stability. Three one quart samples of oit shalt be stored in a ●
cold chamber maintained at -18° M2.5°C(0° i5°F) for 6 weeka. At the end of the storage period
the oil shall be visually inspected for evidence of ~tio~ additive separatio~ and gelling.

4.4.3 Extended atoriwe atabllitv.

a Oualifieation ssomle. Ten one gallon eontainem of the qualification sample shall be
stored at-40 to +60”C (-40 to +140”F), for three yeara. Ifat any time doring the storage
period the lubricating oil fhils to conform to 3.3 and 3.4, qualiiieation approval will be
withdrawn.

b.”First nmduetion saumle. Five eases of one quart eantairrma (120 cantairsera) from the
first production batch of the tentatively qualified oil (original qualification reblen~ or
rebrand) shall be stored at 24° M“C (75° +1O”F) for 12months. At the end of the storage
peric@ the lubricating oil shall be paas the ccmformsmeeinspection (see 4.3).

4.4.4 Corrosion and oxidation stability. The corrosionand oxidationatabiitytestshallbe
performed in accordance with FED-STD-791, method 5308, “corrosiveness and Oxi&tion
Stability of Light O& (Metal Squarea),” with the following modification

a.

b.

c.

d.

Three separate teats, each conducted for 72 hours, shall be cmsdueted with bath
tempemtuma of 175%2.5°C (347” sz5°F), 204° &t.5°C (400° M“F), and 218° +2.5°C
(425” +5”F); ●
A liquid-medium or fluidized sand bath heating apparatus maybe used in place of an
ahwninurnblock heatq
An electrolytic-grade, silver teat square ahsli be substituted for the cadmium plated steel
SW, in tie218°C test in phe of copper rmdmagnesiurw substitute titanium
eanforming to MIL-T-9046, type I, composition ~ stainless steel or niekel<hrome wire
may be used to tie the metal coupons together at all teat eonditiom, the weight loss for
titanium shall be reported as the average of the two squares; condenser water tenrpemture
shall be maintained at 18° =t2.5°C(65° +5°F);
The total acid number shall be determined in accmdanee with S~ARP5088.

The post-teat sludge content shall be determined as follows:

e. Deermt oil @emthe te~ tube through a preweighed 10.0miemn polytstmftuomethylene
(Teflon) 61ter(Militee LCWP 047-00 or equivalent)&d measure filtrate volume

,,

,.

I ...... ... .

f SetM&e aai& for viscosity and acid nmrkr teats;
.. g., Remove all sludge from teat equipment with rubber poli- wash equipment and

filtered sludge with @f@eum ether; oven dry sludge sample, and weigh and compute
sludge weiglit per 100@ of oil.

h. Do not add the p~leum ether wa.sb&a to the oil filtra~ &ed for viscosity and acid..
.“. numb”m, Pe~lergn:eti’er, wi~ a beiig rimgeof 30 to 60”C, n-he@nez or h6xage @l “,

beuaedinplace Ofl,l,l-irichloroethane (O-T-620).” “ ‘“ “ ~ .. .. ... . . .. . . .
.’”
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4.4.5 Turboshatl ensrine. The lubricating oil absdlbe subjected to an accelerated endurance
test in a turboshaft engine for a period auflicient to determine its performance characteristics.
Engine componentsshallbe inspected for defects upon completion of the endurance test run.
Any defects found in the components of the engine which are serviced by the oil shall be cause
for disqualification. Engine test conditions and teat period shall be specified by the activity
responsible for qualification (see 6.3).

4.4.6 Trace metal content. The trace metal content of the lubricating oil shall be determined
with an atomic emission spectxumeter (A/E 35U-3 or FAS-2C). Using Joint Oil Amdysis
Program spectrometric crdibration standards, the spectrometer shall be standardked in
accordance with paragraphs 4-32,4-33,4-46 and 4-47 of NAVAIR 17-15BF-62. Immediately
after standwdizing the spechumeter, five determinations of the oil for trace metal content shall be
performed The average of the five determinations shall be reported .%rnplcs quiring trace
mctsd crrntettt detemdmtions maybe sent W. Department of Defense, Technical Support Center,
Joint Oil Analysis Progmsq Attn.: NOAP Lab, 296 Farrsr R o @ Suite B, Pesrsaco4 FL
32508-5010.

4.4.7 Bearimz mrrosion (class C/I onlv]. The bearing corrosion teat shall be conducted in
accordance with table II and the foUowing.

:
c.

d
e.

f.

The csndi&te oil must pass three series of tbe bearing corrosion test (see 3.43);
The first series of tests alqll be conducted on the as received candidate oil (new oil);
The second series shall be conducted on the post test fihrate from the 204°C (400°F)
Corrosion and oxidation stabiity test (stressed oil) (see table Q.
The third series shall be run on the used oil Jium the turboshaft engine teat (see 4.4.5).
Each series of tests shall consist of two test chambers, each containing ten candidate
apeeirnens and four each of the pass and fiil reference oils..
Bearing corrosion conformance inspection shall be conducted in accordance with
4.4.7.1-arsd4.4.7.1.1.

4.4.7.1 Conformance inspection c.rocedurea. Each bulk lot of the lubricating oil shall pass
one series of bearing corrosion tests in acconiaxsce with 3.4.3 and table D. The series shall
~nsist of two teat chambers, each captaining ten candidate specimens and.four each of the pass
~d fail reference oits (see 3.4.3). A STM-D 1748 m a y b e used as an alternate for SAE-ARP4249
during conformance testing. When ASTM-D1748 is us~ the teat shall be run for a 144 hour
du&sionusing five manuallypolishedspecimens (ten ratable surfaces). At the cori@edon of the
144how test pcric@ eight of the ten mtable amfacea must meet the pass criteria stzitedm the
methii

4.4.7.1.1 Corrosion additive. Cdirmadon of the pmaence of the corrosion additive @y be
wgdu@ using a quantitative ansdyticaLmetl@ qqqmved.by the.q@i@ing ryxivity(see 6.3).
.Wbti apptuv~ conJirniation of the a@cified&kiitive pac@e”msy % *slitutkd for. “
S~”ARP4249 or ASTM-D1748.
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4.4.8 Service evaluation. When candidate lubricants that were the result of onique or
unusual formulation or manufacturing technologies arc submitted for qrmlificadon testing the
qualification activity (ss. 6.3) may require additional engine and flight teat evaluations. The
additional evaluations shall be conducted by the qudfying activity, or its deaignatcd
re@=mtetiv% and will oonsiat of the fcdbving

a Model twx test A 150hour, test cell opexa~ evaluation will be conducted on a
minimum of two different models of aviation gas turbiie engines used by the US
Military.

b. Flight evaluation. A 500 hour flight evaluation will be conducted in a Government
owned aimraft having the same engine model as used in the Model type ~ above.

4.4.8.1 Evaluation criteria The rating criteria for both the model type test and the fight
evaluation will be reported as aatMxtory or mmtMMtq The aatisi%tory raring is contingent
upon the aucceaafid completion of the teat duration withom-a Iubncant-mlated discrepancy and
the satisfactory condition of the lubricant-wetted parta upon peat-teat engine &assembly and
_OII. me Pom-~t contirion of the candidate Mxkant must be free of fearores thm would
endanger safety of flight.

5. PACKAGING

5.1 Packaairrg. For acquisition purposea, the packaging mquiremcnta shall be as specified
in the contractor order (see 6.2). When actual packaging of materiel is to be performed by DoD
pcrsrmne~ these personnel need to contact the reaponsiile packaging activity to mrmtain
rcmtc I=@@ *en~. p*@% ~cn@ ~ ~~~ w * ~venw
ContIOl Point’s packaging activity within the Military Department or Defense Agency, or within
the Military Department’a System Command Packaging data tieval is available ti-omthe
eg ~t.ry DeparITucnt!sor Defense Agcn#s automated pack@ng fil~ CD-ROM
products, or by contacting the responal%lepackaging activity.

6 NOTES

~~@IIV~tab information of a genertd or explanatory natarc that may be helpful, but is

6.1 Mended USC.Theac M@ating, oils are intended for use in gaa turbii mginea rmd gear
boxes for @, a@ end ground mobility equipn?erk ~~.o#s are deaigr@ for opqation within
tie “qpgxim& bulk oillcrnpc&trn@ mnge of -40 q 204°C (-40 to 40&’F). The STD class oil is
intended for usc in normal pcrformagec turbo cquiprwnt where concerns about tkrrouamatmial
(gcaxs and bearings) corrosion induced from extarded pr@da of inopemtion ms moist

,. .mvirniirrnent is not a Wnc@g. The UI”class oil “kinteaded for applicaticma where corrosiun,, : inhiiion’is dc&ed.’. The Hl% c@a is for iw iri’hot rmnringengine d&ijj wheie”ci-idence’df
oil coking antior oil degradation ia noted AU the lubricant classifications are intcrcbaugeable

.,. .: and fidly Wmpatiile wi@.each ‘o~W,howevcr, m@rrg across ctassjficatio~” wiU,dirr@sh the.,, .,... . . .,.. ...’..... . ..’.. . . ..
. .. . .. . . . ...,. .’:... ‘., . . . ‘.:.:.. :.’. ..”

. . . ..
., ,..

16, ..: .. . .. . , ,
. .
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added benefits provided by the (X or HTS oils and the mixture will r e v e rt t o t b e STD level of
performance.

62 Acquisition reqmre ments. Acquisition documents should specify the following

a. Tkle, number, and date of this specificatio~ including any amendments.
b. Iasuc of DoDISS to be cited in the solicitation SOLifrequiI@ the specific issue of
individual documents referenced (see 2.2 and 2.3).

c. Class (STD, C/J orHTS) desired
d Quantity, type, and size of container required (see 5.1).
e. Any additional instructions for performing the bearing mrrosion cassformsncc
inspcedon (see 4.4.7.1).

f submittal of conformance test remdts (see 4.3.4).
g. Ifcerdfication of conformance to material Prohibition is required (see 3.2).

6-2.1 Source for stahdard reference oil for Rvder Gesr Test (see 3.4.1 and table IQ
Standard refercace oil maybe obtained from the Navrd Air Warfare Center Aircmft Division
Code 4.4.5, Bldg. 34, Box 7176, Trcnto~ NJ 08628 or the qualification activity (see 63).

63 ~. With respect to products requiring qualificatio~ awards will be made
only for products which arc, at the time of awardof wntrac~ qualified for inclusion in the
applicable Quali6ed Products L@ QPL-23699, whether or not such products have actually been
so listed by that &te. The attention of the suppliers is called to this rcqssircmen~ and
manubcturers are urged to arrange to have the products that they propose to offer to the Federal
Govanrnent tested for qualification in order that tbq may be eligiile to be awarded contracts or
purchase orders for the products covered by this spcciiication. Information pcrhining to
qualification of products maybe obtained ii-em the Naval Air Wsrfarc Center Aircmft Divisioq
Code 4.4.5,48256 Shaw Roa~ Bldg. 1461, Patuxent River, MD 20670.

63.1 mm To initiate tbe qualification process, forward a written rc”~e~ including
generaJ information on the proposed candi@te material, to the above address. Written response
to this will be a ‘letter of authorizatio~” which will provide detailed irsslructions for the
submission of pfoduct samples and test data. A test repo~ containing data showing the results of
rdt tess required by this apccificatio~ with the exckption of compatibility, low tcmwrstum
atorag~ extended spxage stability, bearing ~ ahear atabiity, and full scale engine tests must be
aubmmed to the qualification activity prior submittal of the qualification icst sample. we test
“~ must ~cMe complete formsdation &@ including the chemical name, the mrmufztumr,
the trade nam~ ~d the percentage of each ingredient. The mole-percent of each acid.of the base
e&r must be provided (see 3.2.1). The MSDS of the candidate product and each additive used
in the fornqdation must be includqi.

63.2 w. ‘Thetica~on te~ stiple co&fi~.of208 liters (55 galloh) of ~hcd
lubri@.og.oii and 19 liters (5 galloos) of the.baae oil without additives. A minimum of iOO
.- of,each ad@ive.issg@cnt .wcri.in *e manufa~,of,he Wc@ion test ,~le rnpst.,. .,,. .. ,, ...,. .. ::. .,,. e.. . ., .,.:”..... . ... . . . . . . ..:.. ..., .’ ...’, ,’: .. . .... ... ..,. “ 17.:. “.’,, .. ”’.,,. ;’”. ;’
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be submitted prior to qualification tesdrrg. Each sample is to identified by a securely attach@
durable tag or label marked with the following information

QUALIFICATION INSPECTION SAMPLE
LUBRICATING 0~ AIRCRA3W TURBINE ENGINE,
MILPRF-23699

Type of sample fhasestock ndditive. or finirhed oil)
Classification of Oik (STD. C/I or HTS)
Name of manuf~.
Product code rrumb~
Batch numb=
Date of manufacture:
Submitted by- on @g@ for qualification inspection in accordance with
MILPRF-23699 under authorization of fr&rence outhorizhr fetren see 6.3).

6.3.3 Reblerrd lubricating oil aus lification. A reblend lubrieadng oil is an original qualified
produ~ as specified in 4.2, in which one or more ingredients have been blended by a
rmmufacturer other than the manufacturer of the original forrnrdation. At the discretion of the
qualification activity, the torboahaft engine performance test reqdrements (see 3.5.1 and 4.4.5)
rnsy be waiv~ iftbe other test rcstdts indicate equivalence to tie original formrdadon.
Candidates for reblend approval are rwpdred to undergo qualification inspecdon (see 42) and
may be initiated by the process descrii in 6.3.

6.3.4 Rebrand lubricating oil aua lification. A rebrand lubricating oil is a lubricating oil
which has aucceasfully passed the qualification teats (see 42) end is mmt%tud by the original
formulator at the originrd mmmktum “ g site but is packagedldistributed using a second pany
identifying trade name. Rebrand approvals maybe initiated by the proces descrii in 63.

●

6.4 Subiect term fkev word) listing.

Lubricant
Corrosion inhibition
High thermal stability

6.5 International standardization aErccment. Catairi .proviaiops of this apcciiication arc tie
@ject of international standard@tion agreement NATO STANAG 1135, %machangab@
Chart of NATO Stendmdized Fue~ Lubrican@ and Associated Products” When amen~~
reviaioq or cancellation of this specification is pro@edwbich will modi@ the internatiod
agrecrmmt concern@ ‘tie prepaiing agti~ty will take ~ action through intematiansl
stanr@dization charme~ including deparhncntal atandardimdon offic~ to change the

,:, ,ay%t w *e OthV?PpJopria@Wcomm*tiOw.. . . .,..,. “.. .’,.. “.. . . .. . . . .
6.6 Material Safe~ Da~ Sheets. Contracting officers v@l identify those scdvitics re@ring

:,. c6piis of Wmplet@iMat@al SsfetyDati She@ prepared @ scc@rmce @h, FED-S~3 13.. a
... ... . . .. . .. . .. .... . . . .,, .-,

. ...’.- }. .,. ,“..”. A.. . . . . ...:.”... .’ . . . .“.. . ‘- “.’~g. ,.
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6.7 Definitions.

Bulk lot -

Packaged lot -

A bulk lot is defined as an indefinite quantity of homogeneous mixture of
material offered for acceptance in a single isolated container or
manufactured by a airrgle plant mn (not &xeeeding24 houra) through the
same processing equipmen~ with no change in ingredient material.

A packaged lot is defied as an inde~tc number of 208 liter (55 gallon)
drums or smaller unit packages of identical size and ~ offered for
acceptance and filled with a homogenemis mixture of material
rnanutktured by a single pIrmt nut (not exceeding 24 hours) through the
same processing cquipmen~ with no change in ingredientmaterird.

6.8 Cbamws ftom urevious issue. Asteriska (or VcrdCd lines) are not used in thiS revision
to ident@ changes with respect to the previous issue due to the extensiveness of the changes.

● custodians
&my - AT
Navy - AS
Air Force-11
DLA - GS

Review Activities:
Army-~AV
Navy - SH
Air Force -68

CONCLUDING MATERIAL

Preparing activity
Navy - AS
(Project 9150-1180)

.-

.. :.,
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,., . .-. ,
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1. ~ Ptiwa~ must complete blocks 1, % 3, ands. In block f, bothlhedowment
given.
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