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Standard Specification for
Performance of Manual Transmission Gear Lubricants’

This standard is issued under the fixed designation D5760; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification lists the test methods and acceptance criteria for determining the acceptability of lubricants used in
nonsynchronized heavy duty manual transmissions.
1.2 The values stated in SI units are to be regarded as the—standard. Fhe—values—given—in—parenthesesNo other units of

measurement are for-infoermation-only—included in this standard.

2. Referenced Documents

2.1 ASTM Standards.:?

D130 Test Method for Corrosiveness to Copper from Petroleum Products by Copper Strip Test

D892 Test Method for Foaming Characteristics of Lubricating Oils

D5182 Test Method for Evaluating the Scuffing Load Capacity of Oils (FZG Visual Method)

D5579 Test Method for Evaluating the Thermal Stability of Manual Transmission Lubricants in a Cyclic Durability Test

D5662 Test Method for Determining Automotive Gear Oil Compatibility with Typical Oil Seal Elastomers

D5704 Test Method for Evaluation of the Thermal and Oxidative Stability of Lubricating Oils Used for Manual Transmissions
and Final Drive Axles

2.2 Federal Standards:>

Federal Standard No. 791C, Method 3430.2Method3436:2 Compatibility Characteristics of Universal Gear Lubricants

Federal Standard No. 791C, Method 3440.1Methed3446-+ Storage Solubility Characteristics of Universal Gear Lubricants

2.3 Mititary-Standard=*-SAE Publications:*
MIE-PREF-2105EEubricating-Oil,-Gear, Multipurpose-SAE J2360 Lubricating Oil, Gear Multipurpose (Metric) Military Use

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 nonsynchronized-transmisston,nnonsynchronized transmission, n—a transmission having no means for synchronizing the
speeds of engaging elements. Typical heavy-duty manual transmissions have no such means for gear engagement by the shift lever,
but may have such means for pneumatic engagement of auxiliary range gears.

3.1.2 vitseatcompatibitity,noil seal compatibility, n—in lubricants for lubricating manual transmissions and final drive axles,
prevention of chemical or thermal degradation of seal elastomers typically observed as hardening, cracking, or excessive swelling
in a manner which would result in oil leakage.

3.1.3 thermal-oxidation, nthermal oxidation, n—in lubricants used for lubricating manual transmissions and final drive axles,
deterioration of the lubricant under high-temperature conditions which is observed as viscosity increase of the lubricant, insolubles
formation in the lubricant, deposit formation on the parts, or a combination thereof.

4. Performance Classification

AP-I—Seﬁ‘tee—Ga-tegefy—G-I:A—éSee—APl Category MT l—The des1gnat10n API Category MT 1 1dent1ﬁes the category of lubricants
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intended for use in nonsynchronized manual transmissions, apart from API Service Category GL-4. See Appendix X1 for
background information on this category.)

5. Performance Requirements
| 5.1 API Category MT-1 performance requirements for candidate gear lubricants are provided in Table 1.

[ | TABLE 1 API Category MT-1 Category Tests and Acceptance
Criteria
Test Item Minimum Maximum
Testiietho - REED et
I Test Method D5704
Viscosity increase, % 100 %
Pentane insolubles, % 3.0 %
Toluene insolubles, % 2.0%
Carbon/varnish rating 7.5
Sludge rating 9.4 .
Test Method D56625

Test Method D5662

Polyacrylate @ 150°C, 240 h

; 5 nAe-tirmit —60
Elongation change, % -60 +no limit
Hardness change, points -35 +5
; -5 —+30
Volume change, % -5 +30
—Ehsreckesiomer T E0-G A0 by
Fluoroelastomer @ 150°C, 240 h
Elongation change, % =75 +no limit
—points; -5 -8
Hardness change, points, -5 +10
— -5 —+15
Volume change, % -5 +15
Test Method D5579¢ =
reference oil”?
Test Method D5579 better than passing -
reference oil*
Test Method D130% . 2a
Test Method D5182

Failing load stage 1

Fest-Method-BD892-foam-tendeney-only
I Test Method D892 , foam tendency only

Sequence |, mL 20

Sequence I, mL 50

Sequence lII, mL 20
—3436:2 Mi-PRF-2165E

et
Federal Standard No. 791C, Method 3430.2 compatible with .
reference oils®
—3440-4
Federal Standard No. 791C, Method 3440.1 pass® .

A Test—Methed—D5704isueee_iss_defully—eomplineted—Su beermmiy tthe_me
Bo2-Be-balletendune-231994—Fhe-ev olution-of thest-st lands-and-data-tsed-to
de fivelo pimitas-is-defing ree-in-Rfesearench-Rep oril tDB2-1353-Aes-stat reein
6—1—21‘&-69—1—dasultas used+fer-MT-1+-approvatmay-re t-be—geﬁefated—pﬂoﬁe—'FMG
calibratien-ofe the test | stand-fer-at-MTt+parameters.

B Test-MethodD5662 sueeess fully-completed-Subeommittee-DO2-B0-ballot-on
June—2r 3—1994—F he—evolution—of-d ata—used-to—developtimits—is—defined—in
Reseafeh—ﬂepeﬁ—De 12-1348°C.

€ FShall bes compat-Mible W|thed—955¥9 sttix_specific_ressfuftyerence ommpils

that may be_obtained-& fri fromeat tthe ASTM Te Te-DO2baflst st Monitofduring Ce—24;
4994n ter gTMCg

D Nafinad I
stanek:

EShaII-be—eem paﬂb#e—wrﬂaspeerﬁe—re#ereﬁee—eﬂswheﬂ ted-in-aceordanece-with

FShHrl pass-the-performance reqmrements as specmed in-the-MH—-PRF-_SAE
J2143605E-when-tested-in-aceordance-with- 7916 Method3446-+.
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