NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

QH].p DESignation: D 6121 -00 An American National Standard

Standard Test Method for

Evaluation of the 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 D 6121; 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 epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope 3. Terminology

1.1 This test method is commonly referred to as the L-37 3.1 Definitions of Terms Specific to This Standard:
test? This test method covers a test procedure for evaluating 3.1.1 abrasive wearn— on ring and pinion gearsremoval
the load-carrying, wear, and extreme pressure properties of @ material from the operating surface of the gear caused by
gear lubricant in a hypoid axle under conditions of low-speed|apping of mating surfaces by fine particles suspended in
high-torque operation. lubricant, fuel, or air or imbedded in a surface (CRC Rating
1.2 The values stated in inch-pound units are to be regardedanual No. 18).
as the standard. The Sl values given in parentheses are3.1.2 adhesive weam— on ring and pinion gearsremoval
provided for informational purposes only. of material from the operating surface of the gear caused by
1.3 This standard does not purport to address all of theshearing of junctions formed between operating surfaces in
safety concerns, if any, associated with its use. It is thalirect metal-to-metal contact; sheared-off particles either re-
responsibility of the user of this standard to establish appro-main affixed to the harder of the mating surfaces or act as wear
priate safety and health practices and determine the applicaparticles between the surfaces (CRC Rating Manual No. 18).
bility of regulatory limitations prior to useSpecific hazard 3.1.3 burnish n—on ring and pinion gearsan alteration of

information is given in Sections 4, 7, and 8. the original manufactured surface to a dull or brightly polished
condition (CRC Rating Manual No. 17).

2. Referenced Documents 3.1.4 corrosion n—in final drive axlesa general alteration
2.1 ASTM Standards: of the finished surfaces of bearings or gears by discoloration,
D 235 Specification for Mineral Spirits (Petroleum Spirits) accompanied by roughening not attributable to mechanical

(Hydrocarbon Dry Cleaning Solvent) action (CRC Rating Manual No. 17).
2.2 Military Specification? 3.1.5 deposits n—in final drive axles material of pasty,
MIL-PRF-2105E Lubricating Oil, Gear, Multipurpose gummy, or brittle nature adhering to or collecting around any
2.3 AGMA National Standarg: of the working parts (CRC Rating Manual No. 17).
Nomenclature of Gear Tooth Failure Modes 3.1.6 discoloration n— on ring and pinion gearsany
2.4 SAE Standard: alteration in the normal color of finished steel surfaces (CRC
SAE J308 Information Report on Axle and Manual Trans-Rating Manual No. 17).

mission Lubricants 3.1.7 pitting, n—on ring and pinion gearssmall irregular

cavities in the tooth surface, resulting from the breaking out of
small areas of surface metal (CRC Rating Manual No. 17).

1 This test method is under the jurisdiction of ASTM Committee D02 on 3.1.8 ridging n—on ring and pinion gearsan alteration of
Petroleum Products and Lubricants and is the direct responsibility of Subcommittan h £ ' . . f I ’I ised d lished
DO02.B on Automotive Lubricants. e tooth surface to give a series of parallel raised and polishe

Current edition approved June 10, 2000. Published August 2000. Originalfidges running diagonally in the direction of sliding motion,
puglished as D 6121-97. Last previous edition D 6121-98a. o either partially or completely across the tooth surfaces of gears
Untll_the next revision of thls_test method, the ASTM Test Monltorl_ng Center (CRC Rating Manual No. 17)_
(TMC) will update changes in this test method by means of Information Letters. R - . L. .
This edition includes all Information Letters through No. 99-3.Information Letters 3.1.9 rlppllng, n—on r.|ng and pinion gearsan alteration of
may be obtained from the ASTM Test Monitoring Center, 6555 Penn Ave,the tooth surface to give an appearance of a more or less

Pittsburgh, PA 15206, Attn: Administrator. The TMC is also the source of referencqegmar pattern resembllng r|pp|es on Water or f|sh Scales (CRC

oils. .
3 Annual Book of ASTM Standardéol 06.04. Rating Manual No. 17).

4 Standardization Documents Order Desk, Bldg 4, Section D, 700 Robbins 3.1.10 scoring n—on ring and pinion gearsthe rapid
Avenue, Philadelphia, PA 19111-5094, Attn: NPODS. removal of metal from the tooth surfaces caused by the tearing

5 American Gear Manufacturers Assn., 1500 King St., Suite 201, Alexandria, VA
22314.

6 Available from Society of Automotive Engineers, 400 Commonwealth Dr., 7 Available from Coordinating Research Council (CRC), 219 Perimeter Cir.
Warrendale, PA 15096—-0001. Pkwy., Atlanta, GA 30346.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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out of small contacting particles that have welded together as 5.2.1 American Petroleum Institute (API) Publication
a result of metal-to-metal contact. The scored surface i4560%
characterized by a matte or dull finish (CRC Rating Manual 5.2.2 STP-512A&.
No. 17). 5.2.3 SAE J308.
3.1.11 scratching n—on ring and pinion gearsan alter- 5.2.4 Military Specification MIL-PRF-2105E.
ation of the tooth surface in the form of irregular scrgtchgs, ok, Apparatus
random length, across the tooth surface in the direction of

lidi f th f RC Rating M | No. 17).

sliding of the .Sur aces (C. c atrn.g. anual No. 17) . axle assembly less axle shafts, Dana Model 60, 5.86 to 1
3.1.12 spalling n—on ring and pinion gearsthe breaking ratio 1° See Annex A6 for part numbers

out of flakes of irregular area of the tooth surface, a condition 6_2' Test Stand and Laboratory Equip.ment:

more extensive than pitting (CRC Rating Manual No. 17). g5 1 axle Vent—Vent the axle to the atmosphere through-

3.1.13 surface fatiguen— on ring and pinion gearsthe oyt the entire test and arrange the vent so that no water enters
failure of the ring gear and pinion material as a result ofthe housing.

repeated surface or subsurface stresses that are beyond thg 2 2 Axle Cover—The axle cover has a 3.5-in. (8.9-cm)

endurance limit of the material. It is characterized by thejnspection port installed, as shown in Fig. A2.1. This allows

removal of metal and the formation of cavities (AGMA fjlling the axle and provides a means for inspecting the axle

National Standard). after the gear condition phase (see 10.1). Install a thermo-
3.1.14 wear, n—on ring and pinion gearsthe removal of couple, as described in 6.2.4.1

metal, without evidence of surface fatigue or adhesive wear, 6.2.3 Test Stand ConfiguratierMount the complete as-

resulting in partial or complete elimination of tool or grinding sembly in a rigid fixture as shown in Fig. A3.1. Mount the test

marks or development of a discernible shoulder ridge at thenit in the test stand with pinion and axle shaft centerlines

bottom of the contact area near the root or at the toe or heel erftbrizontal.

of pinion tooth contact area (abrasive wear) (CRC Rating 6.2.4 Temperature Contre-The test axle housing shall

6.1 Test Unit—The test unit is a new complete hypoid truck

Manual No. 17). include a means of maintaining the lubricant at a specified
temperature. This shall include a thermocouple, a temperature
4. Summary of Test Method recording system, and a cooling method.

4.1 Prior to each test run, inspect the test unit (final axle, (:‘].2.:#]T?erToc\?urple—iEettirmrn(\a/ trhel tthetrmrgcogriler Iocar; )
assembly) and measure and record confirming manufacturin on € rear cover using the cover plate temperature Senso
cating device as shown in Fig. A4.1.

specifications.
p4 > Begin th hen th | bivis | lled h (@) Install the thermocouple such that the thermocouple
' edgln tde :165'[ Wden_ the ax Ie gs_sem yis installed on th, i flush with the cover plate lip by placing the cover plate
test stand and charged with test |ubricant. face on a flat surface and inserting the thermocouple into the

4.3 Gear Conditioning Phase-Run the charged test unitfor cover plate until the thermocouple tip is flush with the flat
100 min at 440 wheel r/min and 394 Ibf-ft (535 Nm) torque pergyface.

wheel, maintaining an axle sump temperature of 297°F (p) | ock the thermocouple into place.
(147°C). Warning—High-speed rotating equipment, electri- 6.2 4.2 Temperature Recording Systeffhe temperature

cal shock, high-temperature surfaces.) recording system shall record the temperature of the test oil
4.4 Allow for axle assembly to cool and perform a gearthroughout the test.
inspection. {Warning—See 4.3.) 6.2.4.3 Axle Cooling—Use three spray nozzles to distribute

4.5 Gear Test Phase-Next, run the test unit for 24 h at 80 water over the cover plate and axle housing as shown in Fig.
wheel r/min, 1742 Ibf-ft. (2351 Nm) torque per wheel and anAS5.1. Actuate the water control valve by the temperature
axle sump temperature of 275°F (135°C)Warning—See  control system.

4.3) 6.2.5 Power Source-The power source consists of a
4.6 The test is completed at the end of the gear test phas@asoline-powered V-8 engine capable of maintaining test
Visually inspect the test parts. conditions.

6.2.6 Dynamometers and Torque Control Systelise two
xle dynamometers with sufficient torque absorbing capacity to
aintain axle torque and speed conditions. Suitable control
equipment with sensitivity of adjustment to permit mainte-
nance of test conditions is required.

6.2.7 Dynamometer Connecting ShaftEabricate shafts

5.1 This test method measures a lubricant’s ability to protectonnecting the dynamometer to the axle shafts. Shafts must be
final drive axles from abrasive wear, adhesive wear, plastic
deformation, and surface fatigue when subjected to low-speed 8“Lubricant Service Designations for Automotive Manual Transmissions,
high-torque conditions. Lack of protection can lead to premamanual Transaxles, and Axles,” available from American Petroleum Institute, 1220

ture gear or bearing failure, or both. L St. NW, Washington, DC 20005.

. . . . 9 “Laboratory Performance Tests for Automotive Gear Lubricants Intended for
5.2 This test method is used, or referred to, in the followingap; g 5 Sen,?'ce,,

documents: 1°pana Corp., P.O. Box 2424, Fort Wayne, IN 46801.

4.6.1 Remove the ring gear, pinion, and pinion bearing, and
rate for various forms of distress. Use the condition of the rin
gear and pinion to evaluate the performance of the test oil.

5. Significance and Use
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strong enough to handle the torques encountered and ltke ASTM Test Monitoring Center (TME)and approved
balanced up to 1200 r/min. hardware through ASTM Subcommittee D02.B0'®3.

6.2.8 Drive Shaft and Universal JointsFabricate a shaft 9.1.2 Do not submit reference oils to physical or chemical
with universal joints connecting the manual transmission an@nalyses for identification purposes. Identifying the oils by
test axle. The shaft shall have a 4-in. (10.1-cm) outsideanalyses could undermine the confidentiality required to oper-
diameter with a 0.094-in. (0.26-cm) wall thickness. Shaft andate an effective blind reference oil system. Therefore, reference
universal joints should be strong enough to handle the torquesils are supplied with the explicit understanding that they will
encountered and be balanced up to 5000 r/min. not be subjected to analyses other than those specified within

6.2.9 Transmission and CouplirgCouple the engine to the this procedure unless specifically authorized by the TMC. In
test unit through a clutch and manual transmission of sufficiensuch cases where analyses are authorized, supply written
torque carrying capacity to operate normally under test condieonfirmation of the circumstances involved, the data obtained,
tions. and the name of the person authorizing the analysis to the

6.3 Speed Measuring and Control Systezapable of mea- TMC.
suring speed of both axles and also of maintaining test 9.2 Stand Calibration

conditions. 9.2.1 Laboratories wishing to calibrate test stands using
7. Reagents and Materials refer_ence oils and a_pproved hardware shall pa_rticipate in the
' ) Lubricant Test Monitoring System (LTMS) calibration pro-
7.1 Sealing Compoundwvhere necessary, Permatex No. 2, gram administered for this test method by the TMC (see Annex
or equivalent. Al). The TMC distributes reference oils as blind coded
7.2 Solventhydrocarbon solvent that will evaporate at room samples for test stand calibration. Report all test starts and test
temperature, leaving no residue.Warning—Combustible,  data using reference oils to the TMC. Calibration frequency is
vapor harmful.) subject to change as required. Current calibration information
: is available from the TMC. Send all reference oil test results to
8. Preparatl_cm of Apparatus the TMC within five (5) days of test completion. Extensions to
8.1 Cleaning of Reusable HardwareClean as necessary thjs response time may be granted only with prior approval of
all reusable parts including axle shafts, thermocouples axlgye TMC.
housing cover, and all associated drain pans and funnels usedg 5 > The TMC shall inspect new test stands for compliance

for the addition of and collection of test oil. with this test method. A test stand is considered new when a
8.2 Preparation of Axle: _ N test stand is moved. Additionally, circumstances involving
8.2.1 Pretest Pattern Procedure (optionahCheck pinion  gjgnificant changes to stand apparatus, instrumentation, and

and ring gear pattern in accordance with Dana procedﬁres.operaﬂon may require an existing test stand to meet new test

Make adjustments as necessary to allow the test unit to havegang calibration requirements. Consult with the TMC regard-
gear tooth pattern centered on the drive side of the gear teetfhg these matters.

8.2.2 Cleaning—Wash the test unit, using hydrocarbon g 5 3 Reference Test Frequeneydne reference test is re-
sql\_/ent (Na_rmng—see 7.2), paying parpcula_r Algunan A9 t_he quired every two months or after 650 test hours on non-
pinion bearings to remove all preservative oil. Dry by blowing otarence fluids. whichever occurs first

with clean, dry compressed air. 9.2.4 When a test stand is out of calibration for a period of

8.2.3 Install axle shafts in test unit. :
8.2.4 Lubricate the carrier bearings, pinion bearings, differ-SIX months or longer, renumber the stand, and follow LTMS

: ) - . uidelines for new stand introduction.
ential gears, and the ring gear and pinion, using the te e

) ? 9.2.5 Report modification of test stand apparatus or comple-
lubricant or neutral base oil.

8.2.5 Break and Turn Torque Measurementetermine tion of any nonstandard test on a calibrated test stand to the

and record the torques required to break and to turn the pinio-rl;'vIC immediately. The TMC will determine whether another

shaft of the completely assembled test unit calibration test is necessary.
8.2.6 Backlash MeasurementsRemove the cover plate. 9.2.6_tAtIternatT_btest_tlng OfIL'37 argﬁl L-éZZtests dc_Jes no:
Record backlash at four equally space locations. The averagl CeSS!taté recaiibration as fong as the above requirements are

of the four readings shall be from 0.004 to 0.009 in. (0.102 to et. .
0.229 mm). 9.3 Every test start on any test stand shall receive a

8.3 Install the test unit on the stand with pinion and ax|esequential test run number designated before testing begins. All

shaft centerlines horizontal. Connect dynamometers and drivEsts: incl_uding_aborted starts and operationally invalid tests,
shaft to the test unit. must retain their test number.

8.4 Bolt the axle cover with gasket (apply sealant, if needed) 9.4 Instrumentation Calibration-Calibrate the axle speed
onto the axle housing and fill the axle assembly with6.0.1 ~ Méasuring system, temperature control system, and torque

pt (2.8 = 0.05 L) of test lubricant. This step may occur before Measuring system to occur at a maximum of four months or 50
or after the test unit is installed on the stand as described in 8.4StS against a known standard traceable to the National

9. Calibration and Standardization

9.1 Reference O"S_ and Hardware_ ) ) 1 The responsible ASTM surveillance panel.
9.1.1 Reference oils for stand calibration are available from *?Available from ASTM Headquarters.
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Institute of Standards and Technology (NISTor a physical 11. Axle Post Test Measurements

constant. 11.1 Break and Turn Torques:
11.1.1 While the unitis hot, determine and record the torque
10. Test Procedure required to break and to turn the pinion shaft of the completely

10.1 Gear Conditioning Phase: assembled test unit.

10.1.1 Set the temperature control to maintain a lubricant 11.1.2 Allow the unit to cool, and record the torques
temperature of 29% 3°F (147.2+ 1.7°C). See Table A6.1 for required to break and to turn the pinion shaft of the completely
alternate versions. assembled test unit.

10.1.2 With the engine warmed up and with no load on the 11.2 Drain the axle of test lubricant. This may occur
dynamometers, shift smoothly to a gear appropriate for the teginytime after 10.2.7 has been completed.
conditions. 11.3 Backlash MeasuremertsRemove the cover plate.

10.1.3 After reaching the appropriate gear, accelerat®ecord backlash at four equally spaced locations on the ring
smoothly to 440+ 5 wheel r/min and apply dynamometer load gear and calculate the average of the four readings.
to achieve a torque load of 395 15 Ibf-ft (533 = 20 Nm) on 11.4 Completely disassemble the differential and the pinion
each wheel (see Note 1). shaft assemblies for inspection.

Note 1—The time required to accelerate to the test conditions of 44
wheel r/min and 395 Ibf-ft is about 2 min.

10.1.4 The test starts when required speed and torque
conditions are reached. Record the time as start of the test.

10.1.5 After reaching speed and load conditions, run the te
for 100 = 1 min.

10.1.6 To ensure accuracy of the test, record speed, load,
and temperature at a minimum of once every 10 min.

10.1.7 At the end of 100 min, close the throttle smoothly,

shift transmission to neutral, and record ending time and_, . : i S ! : .
temperature of the lubricant pitting, spalling, ridging, rippling, scoring, discoloration, cor-

10.1.8 At this time, an optional inspection of the gear Se[rosion, and deposits. Rate each distress by identifying its level

condition is permitted. If chosen, remove the inspection plugif distress in accordance with Table 1. Refer to Annex A9 for

located at the top of the axle cover and note the condition of th gvels of d|stress_ for p|tt|ng/spall_|ng. N .
fing gear in accordance with CRC Rating Manual 17. 12.2.2 Four distress types (ridging, rippling, scoring, and

10.2 Gear Test Phase: wear) are _aSS|gned a numerical v_alue between 0 gnd 10,
orresponding to the rated level of distress, as shown in Table
. The pitting/spalling distress type is assigned numerical

%2 Determination of Test Result&*

12.1 Pinion Bearing Rating:

12.1.1 Examine the bearings for wear, surface fatigue cor-
psion, and deposits in accordance with CRC Rating Manual
7.

12.2 Gear Rating:

12.2.1 Examine the tooth surfaces on the drive side of the
pinion and ring gear for the following distresses in accordance
ith CRC Rating Manual 17 and Annex A9: burnishing, wear,

10.2.1 Set the temperature control to maintain a Iubricang
temperature of 275 3°F (135.0* 1.7°C). See Table A6.1 for )
. values, as shown in Table A9.1.
alternate, yersions, 12.2.3 When ing the nonlubrited hardwar r set
10.2.2 With the engine warmed up and with no load on the 1L£.12-6/P4L215XS dgt € noniubrited | al .atlt.e, /gea”_ s€
dynamometers, shift smoothly to a gear appropriate for the te& . , determine a numerical pitting/spatiing
conditions. valug, exc_ludmg any pitting/spalling value bet_weerj 9.3_ gnd
10.2.3 After reaching the appropriate gear, accelerat 0.2&:n;l:snéflx,nlnnethii/\(/)ear step area of the drive side pinion
smoothly to 80+ 1 wheel r/min and a dynamometer load to »asp X '
achieve a wheel torque load of 174035 Ibf-ft (2349 = 47
Nm). _
10.2.4 The test phase starts when required speed, torque'“Available from ASTM Headquarters. Request RR: D02-1415.
and temperature conditions are reached. Record the time as

start of the test phase. TABLE 1 Gear Rating Guidelines
10.2.5 After reaching speed, load, and temperature condinumerical Level of
tions, run the test for 24 0.2 h. Value  Distress
10.2.6 To ensure test accuracy, record speed, load, and 10 None
temperature at a minimum of once every hour. . Ezzi—light
10.2.7 At the end of 24 h, close the throttle smoothly, shift Light
the transmission to neutral, and record time and temperature of 6 Light-medium
the lubricant. 5 Medum
. . 4 Medium-heavy
10.2.8 Disconnect the drive shaft and axle shafts from the 3 Heavy
dynamometers, and remove the test unit from the test stand 2 Heavy to catastrophic (up to 50 % of the gear tooth
; P surface not ratable)
while the test unit is hot. 1 Heavy to catastrophic (greater than 50 % and less than
100 % of the gear tooth surface
not ratable)
0 Catastrophic (100 % of the gear tooth surface
13 National Institute of Standards and Technology (formerly National Bureau of not ratable)

Standards), Gaithersburg, MD 20899.
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12.2.3.1 When using the nonlubrited hardware, gear set 13.4 Complete all test report forms in accordance with the
V1L303/P4L514A, determine a numerical pitting/spalling formats shown in Annex All (Data Dictionary). Include a
value, excluding any pitting/spalling value between 3.0 anccompleted report form package in the final test report.
9.9, inclusive, in the wear step area of the drive side pinion 13.5 Deviations from Test Operational LimitsReport all
tooth, as per Annex A10. deviations from specified test operational limits on Form 4
12.2.3.2 Report this rating value on Figs. A7.2 (Form 1) andFig. A7.6) under Other Comments.
A7.4 (Form 2) for reference oil tests and Figs. A7.3 (Form 1A) 13.6 Electronic Transmission of Test ResultElectronic
and A7.4 (Form 2) for non-reference oil tests of the test reportransfer of reference and non-reference oil test report data can
package. be done utilizing the Flat File Transmission Format contained
12.2.3.3 A second pitting/spalling value obtained in eitherin Section 2 of the ASTM Data Communications Committee
case may be determined by including any pitting/spalling in thelTest Report Transmission Model, available from the ASTM
wear step area of the drive side pinion tooth, as per Annex A10TMC.
If this rating method is used, report this rating value in the14 Precision and Bias
comment section on Fig. A7.6 (Form 4) of the test report™ ™
package for information only. 14.1 Precision—Test precision is established on the basis of
12.3 For a test rating to be valid, the gears shall be rated beference oil test results (for operationally valid tests) moni-
an individual who has participated in a CRC sponsoredtored by the ASTM TMC. The data are reviewed semi-annually
high-volume, gear-rater calibration workshop within the pre-by the L-37 Surveillance Panel. Contact the ASTM TMC for
vious twelve month&® current industry data. Table 2 summarizes reference oil preci-
12.4 Test Validity—The test is determined to be operation- sion of the test as of March 1, 1999.
ally valid if the percent deviation of the critical operating 14.1.1 Intermediate Precision (i.p.) (formerly called
parameters and number of shutdowns are within the limitsepeatability)—The difference between two results obtained by

specified and defined in Annex A8. the same laboratory with the same gear batch on the same oll
would, in the long run, in the normal and correct conduct of the
13. Report test method, exceed the values shown in Table 2 in only one
13.1 Report all information shown in the current reportcase in twenty. '
format, which is available from the TMC. 14.1.2 ReprOdUCIbIIIty (R}—The difference between two
13.2 Attach the temperature recording trace for the test asingle and independent results obtained by different laborato-
part of the report. ries with the same gear batch on the same oil would, in the long

13.3 When reporting reference oil test results to the TMCJun, in the normal and correct conduct of the test method
transmit by facsimile the complete report form package (se&€xceed the following value in only one case in twenty.
Annex A7) within five days of test completion. Within 30 days 14.2 Bias—No estimate of bias for this test method is
of test completion, mail a copy of the final test report to thePossible because the performance results for an oil are deter-
ASTM Test Monitoring Center, 6555 Penn Ave., Pittsburgh, PAMined only under specific conditions of the test and no absolute
15206-4489. Electronic transfer of test results (see 13.6) is alsgfandards exist.
permitted for approved laboratories. 15. Keywords

15.1 abrasive wear; adhesive wear; bearing failure; final

5 Training for those rating gear sets for gear distress levels may be obtaine(cimve aXIe;_ gear, gear failure; hyp0|d axle; lubricants; L-37;
from Coordinating Research Council, 219 Perimeter Ctr. Pkwy., Atlanta, GA 30346Surface fatigue

TABLE 2 Reference Oil Test Precision Data

Note 1—These statistics are based on results on Test Monitoring Center Reference Oils 127, 128, 128-1, and 129

Legend:

§p. = intermediate precision standard deviation,

i.p. = intermediate precision,

Sk = reproducibility standard deviation, and

R = reproducibility.

Hardware Type Variable Sip. i.p. Sk R

Lubrited Pinion ridging, -In(10.5-merit) 0.3836 1.0741 0.3859 1.0805
Pinion rippling, -In(10.5-merit) 0.5645 1.5806 0.6412 1.7954
Pinion wear, merit 1.0181 2.8507 1.0648 2.9814
Pinion pitting/spalling, -In(10.5-merit) 0.7124 1.9947 0.7124 1.9947

Non-lubrited Pinion ridging, -In(10.5-merit) 0.4847 1.3572 0.5209 1.4585
Pinion rippling, -In(10.5-merit) 0.5303 1.4848 0.5993 1.6780
Pinion wear, merit 1.0352 2.8986 1.0728 3.0038
Pinion pitting/spalling, -In(10.5-merit) 0.4298 1.2034 0.4414 1.2359
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ANNEXES

(Mandatory Information)

Al. THE ROLE OF THE ASTM TEST MONITORING CENTER (TMC)

Al.1 The TMC is a nonprofit organization located at 6555such as notification of a part number change, the TMC is
Penn Ave., Pittsburgh, PA 15206. It is staffed to administerauthorized to issue an Information Letter. A survey or study
engineering studies; conduct laboratory visits; perform statisconducted by the Surveillance Panel resulting in a recommen-
tical analysis of test; to blend, store, and ship reference oilsjation for a change in hardware or procedure may results in the
and to provide associated administrative functions connecteidsuance of an Information Letter. If urgent change to hardware
with the referencing and calibration of various lubricant testsor procedure are obviously necessary, the test sponsor and the
The TMC maintains a close connection with test sponsors, teStiMC may issue an Information Letter and present it for
developers, the surveillance panels, and the testing laboratapproval, with the background and data, for approval by the
ries. The management of these functions is vested in the TeSurveillance Panel prior to the next semiannual Committee
Monitoring Board, whose members are elected by Subcommitb02 meeting.
tee D0O2.B. The TMC operates under the ASTM Charter and its A1.2.3 Authority for the issue of Information Letters was
associated bylaws and regulations, the bylaws of Committegiven by the Committee on Technical Committee Operations
D02 and Subcommittee D02.B, and the Rules and Regulation€OTCO) in 1984, as follows: “COTCO recognizes that D02
of the Test Monitoring Board. The operating income of thehas a unique and complex situation. The use of Information
TMC is obtained from fees levied on the reference oilsLetters is approved provided that each letter (at its initial issue)
supplied and on the conduct of the calibration tests. These fee®ntains a disclaimer to the effect that it has not obtained
are set by Subcommittee D02.B and are regularly reviewed. ASTM consensus. These Information Letters should be moved

i to such consensus as rapidly as possible.”
Al.2 Information Letters:

A1.2.1 It occasionally becomes necessary to change a te te?‘té.rss Tsli% Mt?]rgo_rrall\;ga—vlvri}l adr%'g%ne t?nf?r?n;r::g;mg[lﬁﬂe
procedure and to notify test laboratories of the change befor Sy y ' Pro S
the change can be considered by Subcommittee D02.B 0 urveillance Panel and to participating laboratories in the form

Automotive Lubricants or Committee D02 on Petroleum Prod-pf ASTM TMC memoranda. These are used to convey such

ucts and Lubricants. In such a case, the TMC will issue aﬁnfo_rmatic_)n as, batch gpprovals for_test parts or materials, to
Information Letter. Subsequently, prior to each semiannua?l"’mf.y mlsunderstandlngs'concernlng the test procedure', to
Committee D02 meeting, the accumulated Information Letter§)rC)\/'.de notes and suggestions for the collection and analysis of
are balloted in Subcommittee D02.B. This ballot is reviewed a pe_C|aI data t_hat the TMC may call for, or for any other matters
the Subcommittee D02.B meeting, and the actions taken a aving no dlre_ct effect on the test performance results or
then considered by Committee DO02. In this way, the ASTM dud’recision i bias.
process procedures are applied to the Information Letters. Al.4 Precision Data—One measure of test precision is
Al.2.2 The review of an Information Letter prior to its established on the basis of reference oils (calibration) test
original issue will differ in accordance with its nature. In the results monitored by the ASTM TMC. Current data may be
case of an Information Letter that does not affect test resultxbtained from the TMC.

A2. AXLE COVER EXAMPLE

A2.1 Fig. A2.1 is an example of an axle cover; Table A2.1 TABLE A2.1 Metric Equivalents for Fig. A2.1
lists the metric equivalents. in. mm in. mm
Y16 1.6 1 25.4
¥s 9.5 2% 66.7
2 22.2 3% 88.9
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ALTER TO PROVIDE
WRENCH HOLD OR
3/s" ROD _HANDLE

3% pipe pLUG weT.
.
10 Yo" IN_HEIGHT

Ys

Iyw
372 PIPE COUPLING NPT,
CUT APPROX. I” LONG

AT THIS POINT
CUT OPENING
TO SUIT PIPE

FIG. A2.1 Axle Cover Example

A3. RIGID AXLE MOUNT EXAMPLE

A3.1 Fig. A3.1 provides an example of a rigid axle mount  on a test stand.
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A4. COVERPLATE TEMPERATURE SENSOR LOCATING DEVICE

A4.1 Fig. A4.1 is an example of a cover plate temperature

L S
1 A p—13 —-

P

SO SNNONNNANNNANNNSNTY

103"
.
A 77
A e
1 §-16X3f"

& NPT NIP.x3§ BOLT

"i—}'}" le— 53"

H.R. PLATE 18

A CPL cut a approximately 50° angle (sand cpl to match contour of cover)
FIG. A4.1 Cover Plate Temperature Sensor Locating Device

sensor locating device; Table A4.1 lists the metric equivalents.

TABLE A4.1 Metric Equivalents for Table A4.1

in. mm in. mm
Ya 6.4 3% 79.4
s 9.5 3 %s 84.1
12 12.7 4 %16 109.5
1 %se 27.0 4 1% 122.2
1% 38.1 47 123.8
1 %s 39.7 6 %16 157.2
1% 41.3 8 ea 209.9
1 Wie 42.9 10 % 269.9
2 Y 54.0 13 330.2
2 1%s 76.6
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A5. AXLE COOLING SYSTEM

A5.1 Fig. A5.1 provides the location of spray nozzles on TABLE A5.1 Metric Equivalents for Fig. A5.1
in. mm in. mm
s 9.5 3% 88.9

1% 38.1
}\ AUTOMATIC CONTROL &

N

TOP VIEW Y /
] ’ / Solid Stream or Defusing

/ Nozzles. Either manually

;

or Automatically

1 J controtled.

Water Defusing Nozzles

SIDE VIEW

Note 1—Use¥s in. tubing for all water lines.
FIG. A5.1 Location of Spray Nozzles on Axle

the axle; Table A5.1 lists the metric equivalents.

A6. TEST VERSIONS AND AXLE PART NUMBERS

A6.1 Axle Used in TestTwo types of test axle are run in ously in this test method will be referred to as the standard
this test. version. All versions maintain the same test procedures, wheel
A6.1.1 Uncoated Axle-Dana Model 60, 5.86 ratio, stan- 10ad, and wheel speed conditions. The differences occur in the
dard differential with uncoated ring gear and uncoated pinion@xl€ oil temperature and axle type used. Table A6.1 describes

.40 i
Part No. 060AA100-2° Also referred to as plain or green TABLE A6.1 Test Versions A%

axles.
AB6.1.2 Coated Axl&>—Dana Model 60, 5.86 ratio, standard Test Gear Conditioning Gear Test Phase
differential with coated ring gear and coated pinion, Part NoYersion  Axle Type Axle Temperature Axle Temperature

060AA100-4° Also referred to as lubrited or lubrized axles. Standard uncoated 297 + 3°F (147.2 = 1.7°C) 275 = 3°F (135.0 = 1.7°C)
Standard coated 297 * 3°F (147.2 = 1.7°C) 275 = 3°F (135.0 = 1.7°C)

: H Canadian uncoated 220 * 3°F (104.4 = 1.7°C) 200 = 3°F (93.3 = 1.7°C)
A6.2 Test Versions-This test has four commonly used Canadian coated 220 + 3°F (104.4 + 17°C) 200 + 3°F (93.3 + 17°C)

versions. The test procedures and conditions described prev=; , "
'All versions use the same wheel speed, load conditions, and test procedures,
which are described in Section 10.

BBoth Canadian test versions typically used for evaluation of 75W lubricants.
16 A manganese phospate coating. each version.

10
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