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Standard Test Method for

Evaluation of Load-Carrying Capacity of Lubricants Under
Conditions of Low Speed and High Torque Used for Final
Hypoid Drive Axles’

This standard is issued under the fixed designation D6121; 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.

&' NOTE—Editorially updated TMC governance information in June 2022.

INTRODUCTION

This test method is written for use by laboratories that use the portions of the test method that refer
to ASTM Test Monitoring Center (TMC) services (see Annex Al — Annex A4). Laboratories that
choose not to use the TMC services may simply disregard these portions.

The TMC provides reference oils, and engineering and statistical services to laboratories that desire
to produce test results that are statistically similar to those produced by laboratories previously
calibrated by the TMC.

In general, the Test Purchaser decides if a calibrated test stand is to be used. Organizations such as
the American Chemistry Council require that a laboratory utilize the TMC services as part of their test
registration process. In addition, the American Petroleum Institute and the Gear Lubricant Review
Committee of the Lubricant Review Institute (SAE International) require that a laboratory use the
TMC services in seeking qualification of oils against their specifications.

Norte 1—The advantage of using the TMC services to calibrate test stands is that the test laboratory (and hence the
Test Purchaser) has an assurance that the test stand was operating at the proper level of test severity. It should also be
borne in mind that results obtained in a non calibrated test stand may not be the same as those obtained in a test stand

participating in the ASTM TMC services process.

1. Scope*

1.1 This test method is commonly referred to as the L-37
test.” This test method covers a test procedure for evaluating
the load-carrying, wear, and extreme pressure properties of a
gear lubricant in a hypoid axle under conditions of low-speed,
high-torque operation.

1.2 This test method also provides for the running of the low
axle temperature (Canadian) L-37 test. The procedure for the

! This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products, Liquid Fuels, and Lubricants and is the direct responsibility of
Subcommittee D02.B0.03 on Automotive Gear Lubricants & Fluids.

Current edition approved Nov. 1, 2019. Published November 2019. Originally
approved in 1997. Last previous edition approved in 2019 as D6121 — 19. DOI:
10.1520/D6121-19AEO01.

2 Until the next revision of this test method, the ASTM Test Monitoring Center
(TMC) will update changes in this test method by means of Information Letters.
This edition includes all Information Letters through No. 19-2. Information Letters
may be obtained from the ASTM Test Monitoring Center, 203 Armstrong Drive,
Freeport, PA 16229, Attn: Director. The TMC is also the source of reference oils.

low axle temperature (Canadian) L-37 test is identical to the
standard L-37 test with the exceptions of the items specifically
listed in Annex A9. The procedure modifications listed in
Annex A9 refer to the corresponding section of the standard
L-37 test method.

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.3.1 Exceptions—In Table A12.1, the values stated in SI
units are to be regarded as standard. Also, no SI unit is
provided where there is not a direct SI equivalent.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.
Specific warning information is given in Sections 4 and 7.

*A Summary of Changes section appears at the end of this standard
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1.5 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:>

D235 Specification for Mineral Spirits (Petroleum Spirits)
(Hydrocarbon Dry Cleaning Solvent)

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

2.2 Military Specification:*
MIL-PRF-2105E Lubricating Oil, Gear, Multipurpose

2.3 AGMA National Standard:>
Nomenclature of Gear Tooth Failure Modes

2.4 SAE Standard:®

SAE J308 Information Report on Axle and Manual Trans-
mission Lubricants

SAE J2360 Lubricating Oil, Gear Multipurpose (Metric)
Military Use

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 abrasive wear, n—on ring and pinion gears, removal
of material from the operating surface of the gear caused by
lapping of mating surfaces by fine particles suspended in
lubricant, fuel, or air or imbedded in a surface.

ASTM Distress Rating Manual No. 217

3.1.2 adhesive wear, n—on ring and pinion gears, removal
of material from the operating surface of the gear caused by
shearing of junctions formed between operating surfaces in
direct metal-to-metal contact; sheared-off particles either re-
main affixed to the harder of the mating surfaces or act as wear
particles between the surfaces.

ASTM Distress Rating Manual No. 21

3.1.3 broken gear tooth, n—a gear tooth where a portion of
the tooth face is missing and the missing material includes
some part of the top land, toe, heel, or coast side of the tooth.

3.1.3.1 Discussion—This condition is distinct from and
more extensive than “chipping,” which is defined in 3.1.5.

3.1.4 burnish, n—on ring and pinion gears, an alteration of
the original manufactured surface to a dull or brightly polished
condition. ASTM Distress Rating Manual No. 21

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

# Available from Standardization Documents Order Desk, Bldg 4, Section D, 700
Robbins Avenue, Philadelphia, PA 19111-5098.

> American Gear Manufacturers Assn. (AGMA), 1500 King St., Suite 201,
Alexandria, VA 22314.

© Available from SAE International (SAE), 400 Commonwealth Dr., Warrendale,
PA 15096, http://www.sae.org.

7 Formerly known as CRC Manual 21. Available from the ASTM website,
www.astm.org, (TMCMNL21).

3.1.5 chipping, n—on ring and pinion gears, a condition
caused in the manufacturing process in which a small irregular
cavity is present only at the face/crown edge interface. The
edge-chipping phenomenon occurs when sufficient fatigue
cycles accumulate after tooth surface wear relieves the com-
pressive residual stress on the tooth profile side of the
profile-to-topland interface. Chipping within 1 mm of the
face/crown edge interface is to be called chipping, not
pitting/spalling. ASTM Distress Rating Manual No. 21

3.1.6 corrosion, n—in final drive axles, a general alteration
of the finished surfaces of bearings or gears by discoloration,
accompanied by roughening not attributable to mechanical
action. ASTM Distress Rating Manual No. 21

3.1.7 cracked gear tooth, n—a gear tooth exhibiting a linear
fracture of the tooth surface.

3.1.8 deposits, n—in final drive axles, material of pasty,
gummy, or brittle nature adhering to or collecting around any
of the working parts.

ASTM Distress Rating Manual No. 21

3.1.9 discoloration, n—on ring and pinion gears, any al-
teration in the normal color of finished steel surfaces.
ASTM Distress Rating Manual No. 21

3.1.10 pitting, n—on ring and pinion gears, small irregular
cavities in the tooth surface, resulting from the breaking out of
small areas of surface metal.

ASTM Distress Rating Manual No. 21

3.1.11 ridging, n—on ring and pinion gears, an alteration of
the tooth surface to give a series of parallel raised and polished
ridges running diagonally in the direction of sliding motion,
either partially or completely across the tooth surfaces of gears.

ASTM Distress Rating Manual No. 21

3.1.12 rippling, n—on ring and pinion gears, an alteration
of the tooth surface to give an appearance of a more or less
regular pattern resembling ripples on water or fish scales.

ASTM Distress Rating Manual No. 21

3.1.13 scoring, n—on ring and pinion gears, the rapid
removal of metal from the tooth surfaces caused by the tearing
out of small contacting particles that have welded together as
a result of metal-to-metal contact. The scored surface is
characterized by a matte or dull finish.

ASTM Distress Rating Manual No. 21

3.1.14 scratching, n—on ring and pinion gears, an altera-
tion of the tooth surface in the form of irregular scratches, of
random length, across the tooth surface in the direction of
sliding of the surfaces.

ASTM Distress Rating Manual No. 21

3.1.15 spalling, n—on ring and pinion gears, the breaking
out of flakes of irregular area of the tooth surface, a condition
more extensive than pitting.

ASTM Distress Rating Manual No. 21

3.1.16 surface fatigue, n—on ring and pinion gears, the
failure of the ring gear and pinion material as a result of
repeated surface or subsurface stresses that are beyond the
endurance limit of the material. It is characterized by the
removal of metal and the formation of cavities.

AGMA National Standard
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