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INTERNATIONAL
Standard Test Method for
Evaluating the Thermal Stability of Manual Transmission
. - . el 1
Lubricants in a Cyclic Durability Test
This standard is issued under the fixed designation D 5579; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope Transmission Mounts 6.3
1.1 This test method covers the thermal stability of fluids for O Srcuiaing System o
use in heavy duty manual transmissions when operated at high  Air Pressure Controls 6.6
temperatures. Drive System 6.7
12 The lubricant performance is measured by the number ~nstrumentation 68
= p . y i Thermocouple Placement 6.9
of shifting cycles that can be performed without failure of Reagents and Materials 7
synchronization when the transmission is operated while con- iafety ion of Aonarat g
. . . reparation of Apparatus
tinuously cycling between high and low range. Cleaning of Parts 0.1
1.3 Correlation of test results with truck transmission ser-  Assembly 9.2
vice has not been established. However, the procedure has beeIGFE‘T"'D"NO{1 ) 4 Tost Stand Calibrati 18 .
- . . - ransmission an esl an allpration .
shown to appropriately separate two transmission lubricants, geerence ois 10.2
which have shown satisfactory and unsatisfactory field perfor-  Reference il Test Frequency 10.3
mance in the trucks of one manufacturer. !ﬁ-tf;u?entaé“ﬂlcil'branon 18-;‘
. . I Ime Calipbration .
1.4 Changes in this test method may be necessary due t0qeraing procedure 1
refinements in the procedure, obsolescence of parts, or re- system Flush and Charge 11.1
agents, and so forth. These changes will be incorporated by Test Operation 1.2
f . Lett . d bv the ASTM Test Monitori Shut-Down Procedure 11.3
Information Letters issued by e ‘Test Monitoring Transmission Disassembly 4
Center (TMC)? The test method will be revised to show the  Determination of Test Results 12
content of all the letters, as issued. gﬁ"f‘t’: ISo“r:(e:/I\?ear 5;
. . . | .
1.5 The values stated in inch-pound units are to be regarded e vaidity Determination 123
as standard. When materials, products, or equipment are Report 13
available only in inch-pound units, SI units are omitted. Efc'z?;sa”d Bias 1;"
1.6 This standard does not purport to address all qf the Tesytw Validity Calculations and Limits Annex Al
safety concerns, if any, associated with its use. It is the TestKit Parts Annex A2
responsibility of the user of this standard to establish appro- Report Forms Annex A3
. . . . Data Dictionary Annex A4
p_rl_ate Safety and h_ea_lth _practlcgs and determine the appllca' Manual Transmission Cyclic Durability Test Parts Annex A5
bility of regulatory limitations prior to use. Inspection and Wear Measurements
1.7 This test method is arranged as follows:
9 2. Referenced Documents
Section
Scope 1 2.1 ASTM Standards:
$eferenlced Documents g D 235 Specification for Mineral Spirits (Petroleum Spirits)
erminology :
Summary of Test Method 4 > (ZHyg;;(lJECEgPOTZI D(rjy Cleamng SOIVeﬁt)
Significance and Use 5 . andard:
Apparatus 6 SAE J308 Axle and Manual Transmission Lubricénts
Test Transmission 6.

2 2.3 Military Standard:
MIL-L-2105 Lubricating Qil, Gear, Multipurpose

1 This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee————————————

D02.B0 on Automotive Lubricants. 2 Annual Book of ASTM Standardgol 06.04.
Current edition approved May 10, 2003. Published June 2003. Originally * Available from Society of Automotive Engineers (SAE), 400 Commonwealth
approved in 1994. Last previous edition approved in 2001 as D 5579-01. Dr., Warrendale, PA 15096-0001.

2 ASTM Test Monitoring Center, 6555 Penn Ave., Pittsburgh, PA 15206-4489. ° Available from Standardization Documents Order Desk, DODSSP, Bldg. 4,
This edition incorporates revisions in all Information Letters through No. 02-1.  Section D, 700 Robbins Ave., Philadelphia, PA 19111-5098.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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2.4 Other Standard: 5. Significance and Use
GO-H Mack Trucks Qil,Gear: Multi-Purpo$e 5.1 This test method is used to evaluate automotive manual
transmission fluids for thermal instability, which results in
3. Terminology deterioration of synchronizer performance.
3.1 Definitions: 5.2 This test method may also be utilized in other specifi-

cations and classifications of transmission and gear lubricants
such as the following:

5.2.1 (final API designation of PG-1),

5.2.2 Military Specification MIL-L-2105,

3.1.1 wear—the loss of material from two or more surfaces
in relative motion.
3.2 Definitions of Terms Specific to This Standard:

s.zﬁltr?lue(ljl-_rang]? ‘{a”;fr?'sfr:‘}”a ;ypfl’ ‘ftgansm'ssmn " 523 SAE Information Report J308 Axle and Manual
which the driver first shifts through all of the mainbox gear ..\« icsion Lubricants, and

ratios in low range, and 'ghen shifts to high range and shifts 5.2.4 Mack Truck GO-H Gear Lubricant Specification.
through the mainbox again. The section containing the high-

low range is the compound section. 6. Apparatus
3.2.2 friction disk—a steel circular plate to which a friction 6.1 Table 1 is a list of the make and model of recommended
material has been bonded. instruments and equipment.

3.2.3 glazed—the condition of the friction disks when 6.2 Test Transmissiea-The test transmission is a MACK
precipitates have filled the pores in the friction material, T2180, configuration 11KBA51431 (see Fig. 1). Some parts in
polishing the surface, and changing the frictional properties. the transmission are to be removed and some are to be added

3.2.4 reaction disk—a steel disk that mates with the friction before testing, as listed in Table 2. The main box shift rail cover
disk during synchronization. can be replaced with an aluminum plate to facilitate transmis-

3.2.5 shift time—the period of time required for the coun- sion cleaning at end of test.
tershaft speed to increase from 500 to 700 r/min (high-to-low) 6.3 Transmission Mounts-The transmission is mounted as
or from 1700 to 500 r/min (low-to-high) shift. shown in Fig. 2.

3.2.6 synchronizera pack of friction and reaction plates 6.4 Oil-Circulating System-The system heats the oil to the
used to match the speeds of the low- and high-range gears prigPecified operating temperature of 25G%°F (121+ 2.7°C)
to engagement.

. . e . TABLE 1 Recommended Test Stand Components
3.2.7 unsynchronized shifta shift in which the speed of the P

. . . It M factl Part No.
mating gears is not matched to the speed of the transmission em anuracturer at Yo
output shaft by the synchronizer. Panel Meters

Tailshaft rpm Newport P-6031D20D
Countershaft rpm Newport P-6031D20D
4. Summary of Test Method Shift time Newport P-6031D20D
4.1 Prior to each test run, the transmission is disassembled-°ast down time Newport P-6031D20D
and all parts, including the case and the oil-circulating and Control Indication
heating systems, are thoroughly cleaned. The transmission iSemperature controller ~ Omron ESEX-AF
rebuilt with a new synchronizer assembly, including measured Eeyggegﬁ;”r:fe;nd'cator gz‘(’;“r’]gzgn SN
shifter fork, friction, and reaction disks. All other worn or cycie timer Omron H5BR-B-AC100-240
defective parts are replaced. T/C selector switch Thermo Electric 33112
. PR P Oil psi gage/safety Murphy A-20EO, 0-30 psi
4.2 The rebuilt .tra'nsmlssmf] is installed on a test .stand. Air supply gage U.S. Gage P44U, 0-160 psi
4.3 The transmission and oil system are flushed with the testAir regulator Norgren RO-8-300 RNMA
oil in accordance with the flush procedure. Shift solenoid Asco 5817635, 3wy
4.4 The flush oil is drained, and the test oil is measured and mag. pickup Electro 3010AN
charged to the transmission. 12 VDC Power supply  Sola SLS-12-017
.. . . Air pressure switch Penn P61AG-1
4.5 The. transmission is started and operateq in low rangegejays—a.c. Potter & Brumfield KUP14A15
until the oil temperature reaches the test operating range.  Relays—D.C. Potter & Brumfield KUP14D15
4.6 The transmission is automatically cycled between low Mechanical Components
and high range until two unsynchronized shifts occur or the aj jines Mack 101AX24R, % in, OD
desired length of test is reached without failure. The time Pump Brown & Sharp No. 2

: H : H Heater element Chromalox MOT330A, 220v, 1Ph
required to shift from high range to low range is recorded each Oil lines Aeroquip EC.350, No. 12
hour. U Joint yoke Mack 1710 Series,

4.7 At the conclusion of the test, the test parts are removed 38MU3413M
. . . I Drive shaft Rockwell 1710 Series, 52 in.
and visually inspected. The shifter fork and friction plates are collapsed
measured again to determine wear. Drive motor General Electric 25-hp Induction Motor,
1760 rpm
High-Speed Recording System
Pressure transducers Sensotec A-5/1034, 0-100 psi
6 Available from Mack Trucks, Inc., 13302 Pennsylvania Ave., Hagerstown, MD  Oscillograph Astro-Med Dash 4
21742,
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Note 1—Left side view.
NoTte 2—See Table 2 for references to letters in brackets.
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FIG. 1 Transmission Modified for Testing

TABLE 2 Transmission Parts to Be Added or Removed Before
Testing

Note—Letters in brackets, [], refer to locations indicated on Fig. 1.

Parts to Be Removed

Rails, forks, springs, and ball from the mainbox shift cover [A]
All main box gesting [B]:

Mainshaft gears and thrust washers

Countershaft assemblies

Sliding clutches (320KB3136, (2)320KB3137A)
Compound [C]

Splitter clutch (320KB3141)

Splitter piston and fork (336KC333, 575KB3378)
Bell Housing [D]

All clutch related parts

Shafts (604KC277A, 604KC34B)

Yoke (301KD43B)

Parts to Be Added

Speedometer plug (37KC12) and washer (37AX419)
Pipe extension, ¥s NPT and orifice (63AX3466) to Range Valve
Replace cast iron piston housing cover with fabricated steel cover [E]

6.5 Oil Return Hole—A hole shall be drilled and tapped in
the compound case for the oil to return after flowing through
the heat exchanger. The location and size of this hole are shown
in Fig. 5.

6.6 Air Pressure Controls-The transmission is shifted by
air pressure applied to alternating sides of the range shift
piston. The air pressure is provided by a pilot valve, which is
cycled by a solenoid valve at a rate of 5 cpm. These cycles are
recorded by a counter, which provides the cycles to mis-shift
data for the pass/fail criteria of the test. A typical air control
system is shown in Fig. 6.

6.7 Drive System-In the truck operation, opposing torques
help the synchronizer to complete the shift. In the test stand,
the transmission is driven from the rear by an electric motor
and belt drive with no loading on the input pinion. The torques,
therefore, are not present, and shifting can be delayed. To help
the synchronizer shift smoothly without the opposing torque, a
vibration in the drive line is intentionally excited. The driveline
is set out of phase by rotating the yoke at one end of the shaft

and maintains this temperature throughout the duration of theith respect to the other by a one spline tooth offset (22°). The
test. The power density of the heater is not high enough téransmission output shaft is offset from the shaft of the motor

cause degradation of the oil (22 to 25 W#r(3.4 to 3.9

or jack shaft, thereby placing the driveline at an angle. A layout

W/cn?)). The oil flow rate is between 6 and 10 gal/min (23 to showing the offset of the transmission relative to the jack shaft
38 L/min). A layout of the oil-circulation system is shown in is shown in Fig. 2.

Fig. 3. A detailed drawing of the recommended oil heating 6.8 Instrumentatior-Sensors and displays, either on the
chamber is shown in Fig. 4. The total oil capacity of the testtest console or in a data logging computer, are to be supplied
system is 5.25 gal (19.87 L) with the oil level in the as follows:

transmission at the lower edge of the fill hole. If the system 8.1 Oil sump temperature,

capacity is too small, increase by lengthening oil hoses. When ¢ g 5 ~quntershaft speed,

the system capacity is too great, decrease by shortening hoses
if it is practical to do so; otherwise, install an inert (stainless

6.8.3 Tail shaft speed,

steel) block in the transmission main box sump to raise the oil 6-8-4 Air pressure (system), o
level. Route the oil lines so that they will empty completely 6.8.5 Air pressure (dynamic during shifting), and

when draining the system.

6.8.6 Coast down time.
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FIG. 3 Schematic of Oil System
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exposed to excessive heat in the heater, place an additional
thermocouple to measure the oil temperature leaving the heater
as shown in Fig. 7.

7. Reagents and Materials

7.1 Oil—Approximately 12 gal (45.4 L) of test oil is
required. The integrity of the test oil is the responsibility of the
oil supplier.

7.2 Cleaning Materials—A solvent meeting Specification
D 235 (Stoddard solvent), or equivalent, is required for clean-
ing parts.

8. Safety

8.1 The following are suggestions of procedures and equip-
ment that may assist in reducing safety hazards. No attempt has
been made to address all possible safety problems. The user of
this test method is responsible for establishing appropriate
safety and health practices.

8.2 The operating of transmission tests can expose person-
nel and facilities to a number of safety hazards. Only personnel
who are thoroughly trained and experienced in transmission

6.9 Thermocouple Placemen{Transmission sump tem- testing should undertake the design, installation, and operation
perature is measured in the compound section of the transmisf transmission test stands.
sion with a thermocouple and conventional display equipment. 8.3 Each laboratory conducting transmission tests should
Drill and tap the compound case to accept the thermocouple &iave its test installation inspected and approved by its safety
a position located along the centerline of the transmission 8.@epartment. Personnel working on the transmissions should be
in. (203 mm) forward of the back wall of the main case. provided with the proper tools, be alert to common sense safety
Position the tip of the thermocouple to extend 1.5 in. (38 mm)practices, and avoid contact with moving or hot transmission
into the sump. As a means of ensuring that the oil is noparts, or both. Heavy-duty guards should be installed around
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FIG. 4 Typical Oil Heater Chamber
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FIG. 6 Air Control and Supply System
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(254 mm)
Mating surface with mainbox
Thermocoup le
Note—Figure is not drawn to scale.
FIG. 5 Oil Return Hole Location Immersion depth
L 011 heater
. . . . 3/4" NPT
the driveline. When the test stand is operating, personn@lessure gauge | fittings
should be cautioned against working alongside the transmis- " =
. . . e . .. {recommendsd)
sion and drivelines. All oil lines and electrical wiring should be
properly routed and grounded, guarded, and kept in good order.
Safety masks or glasses should always be worn by personnel [T Pressue regulator
working on the transmissions. Loose or flowing clothing, long [ (recomended)
hair, or other accessories to dress that could become entangled

. - FIG. 7 Location of Oil Out-of-Heater Thermocouple, Pressure
should not be worn near rotating equipment. Regulator, and Sensor

8.4 The external parts of the transmission and the floor area
around the transmission should be kept clean and free of orepresents a fire hazard. Containers of oil cannot be permitted
spills. In addition, the working area should be free of allto accumulate in the test area.
tripping hazards. In case of injury, no matter how slight, first 8.5 A remote station for shutting off the motor, pump, and
aid attention should be applied at once and the incidenheater is recommended. Fixed fire-protection equipment
reported. Personnel should be alert for leaking oil, whichshould be provided.
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8.6 Normal precautions should be taken when using flam-

TABLE 3 Part Numbers for Approved Configurations

mable solvents for cleaning purposes. Make sure adequate

Test Hardware Configuration

ventilation is provided and fire-fighting equipment is immedi- part description

ately accessible.

Configuration 1

Configuration 2

Synchronizer clutch assembly

8.7 It is recommended that safeties be provided to Shusynchronizer pin (3 each)
down the drive motor and oil heater when the following Synchronizer pin (3 each)

conditions occur:

Synchronizer pin (3 each)

Synchronizer pre-load spring (3 each)

8.7.1 Oil temperature in transmission sump becomes excesigh range mainshaft gear

sive,

8.7.2 Oil temperature leaving the oil-heating chamber be

comes excessive,
8.7.3 Oil-circulating system loses pressure,
8.7.4 Motor over-speeds or under-speeds, and
8.7.5 The fire-protection system is activated.

8.8 See Fig. 8 for a typical schematic of safety circuits.

9. Preparation of Apparatus
9.1 Cleaning of Parts

9.1.1 Transmission CaseThoroughly clean the transmis-

Low range mainshaft hub
Compound mainshaft, rear
Bearing, compound mainshaft
Thrust washers, mainshaft (2 each)
Snap ring (2 each)

Snap ring (2 each)

Shift rail

O-ring, low range shift piston
Piston, high low range shift
Cylinder housing, hi-lo shift piston
O-ring, compound shift piston
O-ring, range high low shift piston
Countershaft gear, front

sion case with Stoddard solvent to remove any oil, sludge, gfountershaft gear, rear
varnish deposits remaining from the previous test and then Alfange shift valve

dry.

320KB450C 320KB459A
301KC240B 301KC33
301KC241B 301KC34
48AX17 301KC35
107KD244 107KD247
751KB489 751KB4123
84KC42 84KC47
601KC429 601KC432
None required 46AX538
223KD316A None required
97AX151 or 97AX151 or
97AX171 97AX171
97AX267 97AX267
591KC3154A 591KC3154A
56AX560 56AX560
336KC318 336KC318
55KC46A 55KC46A
None required None required
56AX588 56AX588
757KB3322 757KB3322
757KB4108 757KB4108
757KB4106 757KB4106
757KB440A

216KD123 216KD42

9.1.2 Gears, Shafts, SynchronizeRemove all sludge, var-
nish, and deposits. Rinse with Stoddard solvent and air dry.
9.1.3 Heater, Oil-Circulating System-Flush oil lines with

Stoddard solvent to remove any previous test oil and then aij o ;
dry. Disassemble the heater, clean, and air dry after each te ack Transmission Service Manual T2130/2f8@xcept

P~ here the service manual applies to parts that are modified for
Check the heater periodically for leaks and replace Whe'ﬁ]is test method. Use the part numbers identified in Table 3 for

9.2 Assembly
9.2.1 General—Assemble all parts as instructed in the

necessatry. X . : . )
y the appropriate hardware configuration. Use test oil for lubri-
cating parts during assembly. For all tests (reference and
- _ non-reference oil) starting after June 9, 1999, use only hard-
B ware listed under Configurations 1 or 2 in Table 3.
9.2.2 New Parts—Obtain the following parts from an au-
! thorized Mack truck dealer. Install the following new parts for
each test:
1k f ) Ry Number Mack
b N ™~ 1T & Required Part No.
High Qi Temp. Air ail ']L‘::’ft L Heater ON
Pressure Pressure mr:m‘ \O’__J_ Kit (Parts in this kit are listed in Annex A2) 1 377SH21
0il Heater o Friction Plate 8 N/A7
Light
Power Range Fork 1 575KB457
Low Range Mainshaft Hab 1 84KC47
I } @— (Configuration 2
R2 only)
9.2.2.1 Inspect the following parts after each test and
replace if worn or damaged:
Number Required Mack Part No.
110 vAC
—m——————- | Thrust Washer 3 223KD249
| 1 _L ' | —~ Thrust Washer 2 223KD316A
1 ; 110 \_ Clutch Housing 2 53KC486C
s - R? Motor Coil High Range Mainshaft Gear 1 751kB4123
Start/Stop (Configuration 2
Push Buttons only)
9.2.3 Inspection of Air Valves-Inspect the piston of the
T~ range shift valve and the fork air cylinder and replace if
Temg. Control damaged or visibly worn. Replace the O-rings in these valves
ON/oFF when nicked, cut, softened, or hardened. However, replace
| —O—
R2

Mercury Relay

FIG. 8 Typical Schematics of Safety Circuits

7 Friction Plates are Wellman Item No. TESTWMPC5460.
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these O-rings at least every six months. Instadh&in. thick  measuring to 0.01 s. See Table 1 for a recommendation. Repeat

shim between the shaft cylinder and the transmission case fthe coast downs until five readings have been obtained.

Configuration 2 tests. Calculate the average of these five readings, and record the
9.2.4 Pre-test MeasurementsMeasure the range fork for readings and their average in the appropriate spaces in Fig.

hardness and thickness at the locations shown in Fig. A5.1. Th&5.3.

hardness of the fork pads shall be a minimum of 3&mReach

of the four locations. Mark the friction disks on the spline tangs10. Calibration

with an etching tool at three locations equally spaced. Measure 10 1 Transmission and Test Stand CalibratieiCalibrate

and record the pad thickness at these locations in Fig. A4.3.transmission and test stands by running tests on reference oils.
9.2.4.1 This hardness is greater than the manufacturinghe purposes are to:

minimum. Some parts meeting the manufacturing Specification 10.1.1 Verify standardized transmission operation’

may be rejected for this test method. 10.1.2 Document a test stand severity level, and

9.2.5 Countershaft Bearing Preloag¢Measure the pre-load  10.1.3 Determine the passing limit for a given transmission
on each of the three countershafts prior to each test as followgnd test stand.

9.2.5.1 Assemble the transmission as specified in the Mack 10.2 Reference Oils-Two reference oils have been used in
Transmission Service Manual up to and including installing thehe development of this test method, a high-quality (passing)
yoke on the output shaft. Rotate the transmission so that thend a poor-quality (failing) oil. Obtain the reference oils from
shafts are vertical. the ASTM TMC.

9.2.5.2 Remove the bearing cap from the rear cover for the 10.3 Reference Qil Test FrequeneyEach calibration se-
first countershaft to be checked. Measure the thickness of guence, conduct a passing reference oil test on each test stand
0.010-in. (0.254-mm) nominal shim, and record. Add the shimafter ten non-reference oil tests or six months, whichever
to the shim pack of the shaft, and reinstall the bearing capoccurs first. Every other calibration sequence, conduct both a
Torque the bolts to 40 to 50 Ib-ft (54 to 68 N-m). passing and a failing reference oil test on each stand sequen-

9.2.5.3 Mount a dial indicator in the main transmission casetially.
and adjust the indicator probe to measure the axial end play of 10.4 Instrumentation Calibration-Calibrate the following
the countershaft. instrumentation immediately prior to each set of reference

9.2.5.4 Using a pry bar, move the countershaft up to the entests. Unless otherwise specified in this test method, follow the
of travel. Release the lifting force, and record the total travel ofinstructions provided by the manufacturers of the instruments
the shaft. Repeat this measurement at least three times tegarding the method of calibration. In calibrating each instru-
ensure that the values are repeatable. ment, use certified reference standards, having known values

9.2.5.5 Mack specifications call for a preload of from 0.002covering the range of measurements to be encountered in using
to 0.006 in. (0.051 to 0.152 mm). To accomplish this, adjust théhis test method, and having tolerances less than those of the
shim pack thickness by removing shims equal to the measurgtieasurement tolerances specified in this test method. It is
end play plus 0.002 to 0.006 in. additional. recommended that the calibration records be retained for a

9.2.5.6 Repeat this procedure for the other two counterminimum of 24 months.
shafts. Record the measurements on the form in Fig. A5.3 or an 10.4.1 Tailshaft and counter shaft speed measurement sys-
equivalent. tems,

9.2.6 Transmission Torque MeasuremenRotate the trans- ~ 10.4.2 Temperature sensors and measurement system,
mission so that it is in the horizontal position. With the 10.4.3 Pressure sensors and measurement system, and
transmission in low range and dry, measure the break and turn 10.4.4 Shift time measurement system.
torques by turning the output shaft clamp plate capscrew, with 10.5 Shift Time Calibratior-The shift timing system can
a torque wrench, in the normal direction of rotation. Make thebe calibrated by using an oscillograph, or other equally precise
measurements three times and report the average of both tAeethods, to record the air application event and the counter
break and turn values (see Fig. A5.3). Continue with theshaft speeds.
assembly of the test apparatus.

9.2.7 Transmission Coast Down Measuremetwith the  11. Operating Procedure
drive shaft installed but before attaching the top cover, measure 11.1 System Flush and Charge
the time for the countershafts to coast down from 1500 to 500 11.1.1 Connect all hoses so that the pump, oil heater, and
r/min, as follows: transmission are connected for testing. Charge the system with

9.2.7.1 Shift the transmission into low range. Using a sprays gal (19 L) of test oil. Turn on the pump to circulate oil
bottle charged with the next test oil, spray approximatelgz  through the entire system.

(15 mL) lubricant on each of the main shaft, tail shaft, and six 11.1.1.1 If the test oil is a non-reference oil, first ensure that

countershaft bearings. acceptable results on the passing and failing reference oils have
9.2.7.2 Start the drive motor and bring up to speed (counbeen obtained, and then conduct the non-reference oil test on

tershaft at 1750 r/min). Turn off the motor and allow thethe same hardware configuration used for the reference oil

transmission to coast down to at least 500 r/min. Electronicallyests.

measure the time required for the countershafts speeds to11.1.2 With the oil heater turned off, circulate the oil

decrease from 1500 to 500 r/min using a meter capable dhrough the system for a minimum of 10 min.
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11.1.3 Drain the flush oil by removing the drain plug on theoccurred. The passing limits are established by the specifica-
transmission and opening the drain valve on the heater. Allowtion(s) requiring this test.
the system to drain for 10 min. 12.2 Shifter Fork Wear—Measure shifter fork wear and
11.1.4 Replace the drain plug and charge the system witheport at the end of test (see Fig. A5.1 and Fig. A5.3).

5.25 gal (19.9 L) of test oil. Complete the assembly of the test 12.3 Test Validity Determination-Calculate the validity of
apparatus. the test as described in Annex Al. The test is determined to be
11.2 Test Operation operationally valid if the percent deviation of critical operating

11.2.1 Set the air pressure to 90 psi (621 kPa). Start thparameters, the downtime during the test, and the average total
drive motor and accelerate the tail shaft to 750 r/min with thecycle time are within the limits specified and defined in Annex
transmission operating in low range. Turn on the oil heater. Al.

11.2.2 Continue to operate the transmission in low operating
range, not shifting, until the oil temperature is in the operatingl3. Report
range, 250+ 5°F (121 2.7°C). 13.1 The forms required for inclusion in the test report are

11.2.3 When the operating temperature is reached, turn ofresented in Annex A3. Plot the shift time (see Fig. A3.6),
automatic shifting cycler, set the cycle timer to zero, andscaling the Y-axis from O to 6 s. Plot at least one data point per

operate under the following conditions: test hour along the X-axis.
Tailshaft Speed 750 = 10 r/min 13.2 When reporting reference oil test results to the TMC,
Cycle Rate eLose E?vhr;iggee transmit by facsimile Figs. A3.1-A3.5 and any other supporting
Air Pressure 90 + 2 psi (621 = 14 kPa) information to the ASTM TMC within five days of test
Temperature 250 = 5°F (121 = 2.7°C) completion. Mail a copy of the final test report within 30 days

11.2.4 Use the data log sheet shown in Fig. A5.4, or it<0f test completion to the ASTM Test Monitoring Center, 6555

equivalent, for recording all required operating conditions af”enn Avenue, Pittsburgh, PA 15206-4489. Electronic transfer

least once each hour during the test. of test results is also permitted for approved laboratories (see
11.2.5 Using an oscillograph and suitable pressure transdué3-3)- _ o .

ers located as shown on Fig. 6 (see Table 1 for recommended13-3 Electronic Transmission of Test ResukElectronic

equipment), record the shift activating air pressures input shaffansfer of the test report can also be done utilizing the ASTM

and countershafts speeds during at least one shift each froRgtd Communications Committee Test Report Transmission

high to low range and low to high range, during the following Model (see Sectio 2 - Flat File Transmission Format) avail-

periods as applicable: 38 20, 25 000+ 300, 50 000+ 300, able from the ASTM TMC.

60 000= 300 cycles and a final recording 5060300 cycles . .

less than the average cycles to failure of the most recent fivé4- Precision and Bias

passing reference tests. 14.1 Test precision is established on the basis of the most
11.2.6 Examine these recordings to ensure that the rangecent five passing reference oil test results in each of four
shift valve and cylinder are operating properly. stands. The precision may differ for different test stands. The
11.3 Shut-Down Procedure research report provides the original data used in calculating

11.3.1 Terminate the test when the transmission experiencéise test precisiof.
two unsynchronized shifts. An unsynchronized shift results in 14.2 As an example of typical precision, Table 4 summa-
a clashing of the clutch teeth producing a loud noise (exceedingzes the reference oil precision of four test stands, as of April
114 dB). Alternatively, the test can be terminated after thel993, based upon the last five passing reference oil tests and
passing limit established by the applicable specification hathe last two failing reference oil tests. Current precision data
been achieved without a failure. can be obtained by contacting the ASTM TMC.

11.3.2 Record the final operating conditions, and turn off the 14.3 The precision of this procedure within one laboratory,
shift cycler, oil heater, and drive motor. using a single batch of clutch plates and two samples of the

11.3.3 Drain and save 1 qt (946 mL) of the test oil. Drain thepassing reference oil in the determination of cycles to failure of
remainder of the oil from the transmission and heater. synchronization, is estimated to Be19 % of the average of the

11.4 Transmission DisassembiyDisassemble the trans- last five passing reference tests in each test stand in that
mission as specified in the Mack Service Manual and inspedaboratory.
for signs of unusual wear or parts failure. Measure the clutch 14.4 The averages of the last ten passing reference tests run
plates and shifter fork (as described in 9.2.4), and record thien each laboratory differed by approximately 16 000 cycles.
measured wear and visual condition of mating surfaces, usinjowever, since the reference data are from only two labora-
the forms shown in Figs. A5.1 and A5.2, or their equivalent. tories, the concept of reproducibility is not relevant.

14.5 This procedure has no bias since the ability of the fluid

12. Determination of Test Results to maintain synchronization of gears during shifting is defined

12.1 Failure Criteria—The number of shifting cycles to ONIY in terms of this test method.

failure of synchronization is the criteria for determining the

performance of the lubricant. To ensure that the lack of

synchronlzatlon is not a single non'repeat'able oqcurrence, ® Supporting data have been filed at ASTM International Headquarters and may
terminate the test after two non-synchronized shifts havee obtained by requesting Research Report RR: D02-1339.
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TABLE 4 Reference Oil Precision Results (as of April 1993)

Test Cycles to ACV er?ge Standard Coefficient of
Stand Fail yeles Deviation, s Variation, %
to Fail
Passing Reference Oil (last 5 tests)
A 62 798
68 675
64 709
74 618
85 703 71 301 9234 13.0
B 62 560
82 255
69 959
65 132
66 837 69 349 7 699 11.1
C 77 696
86 207
99 140
72 336
87 213 84 518 10 233 12.1
D 68 419
99 142
97 824
79 470
98 557 88 682 14 017 15.8
4 stands, combined 78 463 10 5564 13.0
Failing Reference Oil (last 2 tests)
A 23 530
23 566 23548
B 21 880
25 004 23 442
C 33 260
29 239 31249
D 27 325
33638 30 482

A Pooled standard deviation.

15. Keywords

15.1 cyclic transmission test; forkwear; manual transmis-
sion lubricants; shifting synchronization; shift time; thermal
stability; total cycle time

ANNEXES
(Mandatory Information)

Al. TEST VALIDITY CALCULATIONS AND LIMITS

Al.1 For atest to be operationally valid it must not exceed (1) Oil sump temperature,
the limits on unscheduled downtime, and deviation from (2) Shift air supply pressure, and
operating parameters and average cycle time as follows. (3) Tailshaft speed.
A1.1.1 Downtime Limits Al.1.2.2 The percent deviation of these parameters is cal-

A1.1.1.1 During Warmup—No limit on number of occur- Cculated as follows:

rences nor length of time down. o _ ~ lamountout of specification
2 During test (regardless of length of test): A (A1)
ALl.1.1 9 9 - 9 : : 5 specification range
(1) Occurrences less than 15-min duration—not counted,

but reported. « hours out of specification
(2) Occurrences, over 15-min duration—maximum of testlength, h
three. Note Al.1—A reading out of specification using once-per-hour data
(3) Total time down, no occurrence > 16 h. recording is considered to be out for the full hour, unless otherwise
Al.1.2 Deviation from Test Operating Parameters documented.
Al1.1.2.1 The following operating parameters are considered A1.1.2.3 The deviation percentages for the critical operating
critical to test validity. parameters must not exceed:
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Limits, %
Oil sump temperature 2.0
Shift air supply pressure 2.0
Tailshaft speed 5.0

Al.1.2.4 As an example, assume:
(1) Test length—200 h,
(2) Oil sump temperature—(258 5°F): 259°F for 1 h,
(3) Oil sump temperature—(258 5°F): 244°F for 6 h,
(4) Shift air supply press—(9& 2 psi): 93 psi for 2 h, and
(5) Tailshaft speed—(75& 10 r/min) No out of specifi-

cation readings.
Al1.1.2.5 Oil Temperature

4 1 1
£ X 55 X 100=0.40 %z X

6
= X 550 = X 550 = 0.60 % (A1.2)

Total Deviation Percentage 0.40 %+ 0.60 %= 1.00 %
A1.1.2.6 Air Pressure

12
5 X 555 100= 0.50 % (A1.3)

Al1.1.3 Average Cycle Time
Al1.1.3.1 The average total cycle time for a complete test
must be within 12+ 0.6 s for the test to be considered
operationally valid.
Average Total Cycle Time=
3600x total operating hours of test
total cycles of test

Al1.1.3.2 The total cycle time is the time to complete shifts

from low range to high range and back to low range—
nominally 12 s.

(A1.4)

A2. TEST KIT PARTS

A2.1 Table A2.1 presents the list of test kit parts.

TABLE A2.1 Test Kit Parts
Mack Truck Kit No. 377SH21

Name Quantity  Configuration 1 Configuration 2
Part Number Part Number

Sliding clutch 1 320KB450C 320KB459

Pin 3 301KC240B 301KC33

Pin 3 301KC241B 301KC34

Spacer tube 3 301KC243C 301KC243C

Ball/Pin 6 48AX17 301KC35

Spring 6 107KD244 107KD247

Reaction disk 8 495KB367 495KB367

A3. REPORT FORMS

A3.1 Figs. A3.1-A3.6 are example test reports forms.

10
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(HIGH TEMPERATURE CYCLIC DURABILITY TEST)

VERSION 79950605

CONDUCTED FOR;:
TSTSPON?
TSTSPON2
V = VALID
LABVALID I = INVALID
N = RESULTS CANNOT BE INTERPRETED. (REFER TO
COMMENT SECTION)
Test Number
Stand #: STAND Stand Run #: STRUN
EOT Date: DTCOMP EOT Time: EOTTIME
Oil Code:A CMIR/OILCODE
Formulation/Stand Code: FORM
Alternate Codes: ALTCODE1 ALTCODE2 ALTCODE3

In my opinion this test OPVALID

appropriate amendments through the information letter system. The remarks included in the report describe the anomalies

associated with this test.

been conducted in 2 manner in accordance with the Test Method D5579 and the

ACMIR or Non-Reference Oil Code

SUBMITTED BY: SUBLAB
Testing Laboratory

SUBSIGIM
Signature

SUBNAME

Typed Name

SUBTITLE
Title

SUBSECT
Section

FIG. A3.1 Test Report Cover

11



A8 D 5579 — 03
“afl

(HIGH TEMPERATURE CYCLIC DURABILITY TEST)
FORM 1
TEST RESULT SUMMARY

TEST LAB LAB
TEST STAND NO.  STAND

TYPE
TEST TEST END OF | TOTAL [STAND
DATE DATE TEST | TEST | RUN L G LABORATORY
STARTED | COMPLETED | TIME | HOURS | No. OIL CODE NO. SHIFTS OIL CODE
DTSTRT DTCOMP EOTTIME| TESTLEN | STRUN LMmOILCODE EoTCcYCU LABOCODE

1 = Client Request

Reason for Test Termination: EO7TAS¥N 2 = Unsynchronized Shifts (geu clnshmg)

3 = Unable &

Test Stand and Laboratory in accordance with Informatmn Lettexs through INFOLETN

Formulation / Stand Code: FORM

STAND OPERATIONALLY VALID REFERENCE OIL TEST HISTORY IN CHRONOLOGICAL ORDER

TEST TEST ENDOF | TOTAL {STAND ™C LABORATORY

DATE DATE TEST TEST RUN |CMIR | oOIL NO, OF CYCLES TO OIL CODE

STARTED _|COMPLETED| TIME | HOURS | NoO. NO. NO. UNSYNCHRONIZED SHIFTS
LOW

DTSTRTL DTCOMPL | EOTTIMEL| TESTLENL |STRUNL | CMIRL INDL EOTCYCUL LABOCODL
HIGH | s7grpro0s COMPROO! | EOTTROO!| TOTHROO! CYCHROO1 LBOCROGT
HIGH

STRTRO0O2 COMPROO2 |EOTTRO02| TOTHROO2 | sTDAR002 | camrmooz | Trcnavo2 CYCHRO02 LBOCR002
HIGH

STRTRO03 | COMPROO3 |goTTRO03| TOTHROO3 . CYCHROO3 LBOCR003
HIGH

STRTROO4 COMPROO4 | EOTTROO4| TOTHROOS CYCHROO4 LBOCROO4
HIGH

STRTROO5 COMPROOS | gorrTROOS| TOTHROOS CYCHROOS5 LBOCROOS5

AVERAGE CYCLES FOR HIGH REFERENCE OIL TESTS CYCHAVG

FIG. A3.2 Test Result Summary

12
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(HIGH TEMPERATURE CYCLIC DURABILITY TEST)
FORM 2
TEST CONDITIONS AND MEASUREMENT SUMMARY

LAB LAB STAND NO. STAND
OIL CODE/CMIR CMIR/OILCODE STAND RUN NO. STRUN
TEST CONDITIONS
| HOURS RUN TESTLEN WARMUP TIME WUPTIME MINUTES]
TAILSHAFT SPEED
TAILS ITAILRPM | XTAILRPM iy | ATAILRPM AVG.
OIL SUMP TEMP F ISUMPTMP MIN. XSUMPTMP MAX. ASUMPTMP AVG.
PRESSURE ISHAIRPR | ~ XSHAIRPR o | ASHAIRPR AVG.
PRE TEST MEASUREMENTS
COUNTERSHAFT NO.
1A 2A 3A BREAK TURN
w W%') FNLOAD1A | FNLOAD24A | ANLOAD3A TORC_!;J.E&:;H!I TORQBRK TORQTAN
TEST RESULTS
RANGE FORK NO. RFORKNO
Right
PAD HARDNESS (Pre Test) Re PADHARDL PADHARDR
PAD MEASUREMENT THICKNESS (Pre Test) in. PADMPREL PADMPRER
PAD MEASUREMENT THICKNESS (Post Test) in. PADMPOSL PADMPOSR
TOTAL WEAR, in. WEARTOTL WEARTOTR
AVERAGE WEAR, in. WEARAVG
MACK TRANS FRICTION DISC THICKNESS & WEAR REAR
DISC #1 DISC 2 DISC #3 DISC #4
PRE-TEST, in. ETHICKRT ETHICKR2 ETHICKR3 ETHICKR4
POST-TEST, in. OTHICKR1 | OTHICKR2 OTHICKR3 OTHICKR4
WEAR, in. WEARR1 | WEARR2 WEARR3 | WEARR4
FRONT
DISC #5 DISC #6 DISC #7 DISC #8
PRE-TEST, in. ETHICKF5 | ETHICKF6 ETHICKE? ETHICKFS8
POST-TEST, in. OTHICKFS | OTHICKF6 | ormickey | OTHICKF8

FIG. A3.3 Test Conditions and Measurements Summary

13
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(HIGH TEMPERATURE CYCLIC DURABILITY TEST)

DOWNTIME AND COMMENTS
FORM 3
LAB LAB STAND NO. STAND
OIL CODE/CMIR CMIR/OILCODE STAND RUN NO. sTtrUuN

TEST LOST TIME:
RECORD: THE TIME SHUTDOWN, TIME OFF TEST CONDITIONS, EARLY INSPECTIONS/TERMINATION WITH
REASONS AND MINIMUM OIL TEMPERATURE IN DEGREES FAHRENHEIT.

DOWNHO00! | DDATRO0! DTIMHO00! DREARO001

Other Comments

Number of Comment Lines

OCOMH001

Number of Cycle Shift Plots TOTPLOTS

FIG. A3.4 Downtime and Comments

14
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(HIGH TEMPERATURE CYCLIC DURABILITY TEST)

FORM 4
SHIFT GRAPHS
LAB LAB STAND NO. STAND
OIL CODE/CMIR CMIN/OILCODE STAND RUN NO. sTRUN

CYIMRO00!
FIG. A3.5 Shift Graphs

15
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A4. DATA DICTIONARY

A4.1 See Figs. A4.1-A4.3 for the Data Dictionary and
Repeating Field Specifications.

17
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Test

Sequence form Area

10
20
30
40
50

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
320
330
340
350
360
370

390
410
420
430
440
450

470

490
500
510
520
530
540
550

NN NNRANANNN DD o b oad od od od b ol e edooded el el ed D e e e - D000 O0OO00DO0ODO0O0OO0DODO0OO0DODODOO0OO0OO

HTCT
NTCT
NICT
HTCT
HICT
RTCT
HTCT
HICT
HTCTY
WTCT
HTCY
HTCT
WYCT
HICT
HICT
HTCT
HTCT
NTCT
HTCY
HICT
HICT
HTCT
HTCT
HTCT
WTCT
HTCT
NTCT
HICT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HICT
HTCT
RTCY
RYCY
HTCT
HTCY
HTCT
HTCTY
HTCY
HTCY
NTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCY
HTCT
HTCT

Field
Name

VERSION
TSTSPON1
TSTSPON2
LABVALID
STAND
STRUN
DTCOMP
EOTTIME
CHIR
OILCODE
FORM
ALTCODE 1
ALTCODEZ
ALTCODE3
OPVALID
SUBLAB
SUBSIGIM
SUBNAME
SUBTITLE
SUBSECT
LAB

TYPE
TESTHARD
TESTLEN
EOTCYCU
LABOCODE
EOTRSN
INFOLETN
TESTHL
DYCOMPL
TESTLENL
STRUNL
CMIRL
INDL
EOTCYCUL
LABOCODL
TESTRXXX
COMPRXXX
TOTHRXXX
STDRRXxXX
CMIRRXxXX
THCNR XXX
CYCHRXXX
LBOCRXXxxX
CYCHAVG
WUPTIME
ITAILRPM
XTAILRPH
ATAILRPH
1SUMPTMP
XSUMPTMP
ASUMPTMP
ISHAIRPR

8
40
40

- N
®OUMWNOOOGOGO

[ - - I - -

--
~N

Vs rassrvo
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Field Decimal Data

Length Size Type Units/Format

Dats Dictionary

- 0 0 0000000000 OO0COLOOLOOLOHOHOOLODOHODOLKOOODOLDOOOLTLDLDOLDODODOLOODODOODODOODOOOO

c
c
c
c
c
C
c
c
c
C
C
c
c
c
c
c
c
c
c
c
c
C
c
c
N
c
c
c
C
c
c
C
c
c
N
c
c
C
c
c
c
c
N
c
N
N
N
N
N
N
N
N
N

YYYYNMOD

YYYYMMDD
LU

1,2 0r3
YY-NN

YYYYMMOD
LLUH

YYYYMMDD
HHH MM

MINUTES
R/MIN
R/MIN
R/MIN
°F

°F

°F

PSI

Description

HTCT VERSION 19980605

CONDUCTED FOR, LINE 1

CONDUCTED FOR, LINE 2

TEST LAB VALIDATION (V, I OR N)

STAND

STAND RUN

COMPLETED DATE (YYYYMMOD)

END OF TEST TIME (HH:MM)

CMIR

NON-REFERENCE OIL CODE

FORMULATION/STAND CODE

ALTERNATE OIL CODE 1

ALTERNATE OIL CODE 2

ALTERNATE OIL CODE 3

OPERATIONAL VALIDITY STATEMENT -- HAS/HAS NOT
SUBMITTED BY: TESTING LABORATORY
SUBMITTED BY: SIGNATURE IMAGE

SUBMITTED BY: SIGNATURE TYPED NAME
SUBMITTED BY: TITLE

SUBMITTED BY: SECTION

LAB CODE

TESTTYPE, NON-REFERENCE OR REFERENCE
TEST HARDWARE CONFIGURATION

TEST LENGTH (HHH:MM)

END OF TEST CYCLES

LABORATORY INTERNAL OIL CODE

REASON FOR TEST TERMINATION(1,2 or 3)
INFORMATION LETTER NUMBER (YY-NN)
REFERENCE TEST HARDWARE CONFIGURATION -- LOW
REFERENCE COMPLETED DATE--LOW (YYYYMMDD)
REFERENCE TEST LENGTH--LOW (HHH:MM)
REFERENCE STAND RUN--LOM

CMIR--LOW

TMC OIL CODE--LOW

END OF TEST UNSYNCHRONIZED CYCLES--LOW
LABORATORY INTERNAL OIL CODE - LOW
REFERENCE TEST HARDWARE CONFIGURATION -- HIGH
REFERENCE COMPLETED DATE--HIGH (YYYYMMDD)
REFERENCE TEST LENGTH--HIGH (KHH:MM)
REFERENCE STAND RUN--HIGH

CMIR--HIGH

TMC OIL CODE--HIGH

END OF TEST UNSYNCHRONIZED CYCLES--HIGH
LABORATORY INTERNAL OIL CODE - HIGH
AVERAGE OF HIGHS FOR UNSYNCHRONIZED CYCLES-HIGH
WARM UP TIME (MINUTES)

MIN TAILSHAFT SPEED (R/MIN)

MAX TAILSHAFT SPEED (R/MIN)

AVG TAILSHAFT SPEED (R/MIN)

MIN OIL SUMP TEMPERATURE (°F )

MAX OIL SUMP TEMPERATURE (°F )

AVG OIL SUMP TEMPERATURE (°F )

MIN SHIFY AIR PRESSURE (PSI)

FIG. A4.1 Data Dictionary
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Test

Sequence Form Area

560
570
580
590
600
610

£EE8

650

38838

S UL WUUWUWWWENNMNNNNMNMNNRAMNRNMNMRNRNNNNNMRNMENNNRNRNRDROMNNNMNRNMNNMNRNNMNRNNMNNNRNNNODNN

710
720
730
T40
750

g§3d3g

810
820
&30
840
850

870
8%0
910
920

930
940

g38383

1
1010
1020
1030
1040
1050
1060

HTCT
NTCY
HTCT
HTCT
HTCT
HTCT
NTCT
HTCT
HICT
NYCT
HTCT
HTCT
NTCT
HTCT
HICT
NTCT
HTCY
HICT
HICT
RTCT
HTCT
RICT
RTCT
HTCT
HTCT
HTCT
HTCT
HICT
HTCT
HTCT
NTCY
HTCT
HTCT
HTCT
HTCT
HTCT
HICT
NTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
HTCT
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Report: ASTM Data Dictionary
Field Field Decimal Data
Name Length Size Iype Units/Format Description

XSHAIRPR 5 1 N PSI MAX SHIFT AIR PRESSURE (PSI)

ASHAIRPR 5 1 N PSI AVG SHIFT AIR PRESSURE (PSI)

FNLOAD 1A 7 4 N IN FINAL PRELOAD COUNTERSHAFT NO. 1A (IN)
FNLOAD2A 7 4 N IN FINAL PRELOAD COUNTERSHAFT NO. 2A (IN)
FNLOAD3A 7 4 N IN FINAL PRELOAD COUNTERSHAFT NO. 3A (IN)
TORQBRK 4 0 N LBF-IN. TORQUE BREAK (LBF-IN.)

TORQTRN 4 0 N LBF-IN. TORQUE TURN (LBF-IN.)

RFORKNO 5 0 c RANGE FORK NO.

PADHARDL 5 1 N ROCKWELL C PAD HARDNESS--PRE TEST--LEFT (ROCKWELL C)
PADHARDR 5 1 N ROCKWELL C PAD HARDNESS--PRE TEST--RIGHT (ROCKWELL C)
PADMPREL 7 4 NOIN PAD MEASUREMENT THICKNESS-LEFT-PRE TEST (IN)
PADMPRER 7 4 N IN PAD MEASUREMENT THICKNESS-RIGHT-PRE TEST (IN)
PADMPOSL 7 4 N IN PAD MEASUREMENT THICKNESS-LEFT-POST TEST (IN)
PADMPOSR 7 4 N IN PAD MEASUREMENT THICKNESS-RIGHT-POST TEST (IN)
WEARTOTL 7 3 N OIN TOTAL PAD WEAR-LEFT (IN)

WEARTOTR 7 4 N OIN TOTAL PAD WEAR-RIGHT (IN)

WEARAVG 7 4 N IN AVERAGE PAD WEAR (IN)

ETHICKR1 7 4 N IN REAR DISC #1 THICKNESS AND WEAR PRE-TEST (IN)
ETHICKRZ 7 4 N IN REAR DISC #2 THICKNESS AND WEAR PRE-TEST (IN)
ETHRICKR3 7 4 N IN REAR DISC #3 THICKNESS AND WEAR PRE-TEST (IN)
ETHICKRS 7 4 N IN REAR DISC #4 THICKNESS AND WEAR PRE-TEST (IN)
OTHICKR1 7 4 N IN REAR DISC #1 THICKNESS AND WEAR POST-TEST (IN)
OTHICKR2 7 4 N IN REAR DISC #2 THICKNESS AND WEAR POST-TEST (IN)
OTHICKR3 7 4 N IN REAR DISC #3 THICKNESS AND WEAR POST-TEST (IN)
OTHICKRS 7 4 N OIN REAR DISC #4 THICKNESS AND WEAR POST-TEST (IN)
WEARR1 7 4 N OIN REAR DISC #1 THICKNESS AND WEAR (IN)

WEARRZ2 7 4 N IN REAR DISC #2 THICKNESS AND WEAR (IN)

WEARR3 7 4 N IN REAR DISC #3 THICKNESS AND WEAR (IN)

WEARRG 7 4 N OIN REAR DISC #4 THICKNESS AND WEAR (IN)

ETHICKFS5 7 4 N IN FRONT DISC #5 THICKNESS AND WEAR PRE-TEST (IN)
ETHICKF6 7 4 N IN FRONT DISC #6 THICKNESS AND WEAR PRE-TEST (IN)
ETHICKF7 7 4 N IN FRONT DISC #7 THICKNESS AND WEAR PRE-TEST (IN)
ETHICKF8 7 4 N IN FRONT DISC #8 THICKNESS AND WEAR PRE-TEST (IN)
OTHICKFS 7 4 N IN FRONT DISC #5 THICKNESS AND WEAR POST-TEST (IN)
OTHICKFé 7 4 N IN FRONT DISC #6 THICKNESS AND WEAR POST-TEST (IN)
OTHICKF7 7 4 N OIN FRONT DISC #7 THICKNESS AND WEAR POST-TEST (IN)
OTHICKF8 7 4 N IN FRONT DISC #8 THICKNESS AND WEAR POST-TEST (IN)
WEARFS 7 4 NN FRONT DISC #5 THICKNESS AND WEAR (IN)

WEARF6 7 4 NOIN FRONT DISC #6 THICKNESS AND WEAR (IN)

WEARF7 7 4 N IN FRONT DISC #7 THICKNESS AND WEAR (IN)

WEARF8 7 4 N IN FRONT DISC #8 THICKNESS AND WEAR (IN)

DWNOCR 2 0 4 NUMBER OF DOWNTIME OCCURRENCES

DOWNHXXX (] 0 C HHH:MM DOWNTIME TEST HOURS XXX (HHH:MM)

DDATHxxXX 8 0 C YYYYMMOD DOWNTIME DATE XXX (YYYYMMDD)

DT IMHxxx é 0 C HHH:MM DOWNTIME TIME XXX (HHH:MM)

DREAHXXX 60 0 c DOWNTIME REMARKS/REASONS XXX

TOTLDOWN 6 0 C  RHH:MM DOWNTIME TIME TOTAL (HHH:MM)

TOTCOM 2 0 4 TOTAL # OF COMMENTS & OUTLIERS LINES

OCOMHxxx 70 0 c OTHER DOWNTIME COMMENT XXX

TOTPLOTS 2 0 z NUMBER OF CYCLE SHIFT PLOTS INCLUDED IN REPORT
CYIMRXXX 60 0 c CYCLE SHIFT PLOT IMAGE

FIG. A4.1 Data Dictionary (continued)
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i dddddi i dddddddd g a i dd i dd i ddddddddd i dddsidddssddss

#
# Data Dictionary Repeating #
# Field Specifications #

# #
 fddidadadiciiaadadddddddaddaddd il ddd s dd i dsadday

# The following contains specifications and field groupings for fields in the
# Data Dictionary that are REPEATING Fields. These fields can be identified

# in the Data Dictionary by the Hxxx or Rxxx in the last four positions of the
# field name.

Repeating fields are used to specify repeating measurements.

The format for a repeating field name is 4 descriptive characters followed
by the letter H or R followed by 3 characters for the actual interval
the measurement was taken. The field will always be a total of 8 characters.

Example ABCDHxXxX.
The following is the format of this specification:

Column 1 - 8: Repeating Field Name
Column 10 - 17: The Parent Field Name of the Group
Column 19 - 80: Comments about the Repeating Field Group.

The lines following the Repeating Field Name Record will contain the required
measurements for the particular field. Multiple 80 characters lines
can be specified. A blank line marks the end of each specification.

The Field Name in Column 10-17 designates the the Group in which the field
belongs. The First field name in a group is the Parent of the grouping
and can be used to determine how fields should be grouped.

The changing of the Parent Field marks the end of a repeating group
specification.

Example:
VIS_Hxxx, DVISHxxx and PVISHxxx expanded for transmission (8 and 16 hours):

VIS_H008
DVISHO08
PVISHO08
VIS_HO016
DVISHO016
PVISHO16

Note: During electronic transmission, repeating field groups must be kept
together with in the specified group but the order with in the group
does not have to be maintained.

Y g i ddaaddddddd
Start of Field Grouping Specifications #

#
FHFEFEF IR EEREEEE R E R #E R ERHRE PR EEFRFFRF BRI ERHFE R RER AR R AR AR ERH R E#E
f

HTCT VERSION 19980605
TESTRxxx TESTRXXX REFERENCE TEST HARDWARE CONFIGURATION -- HIGH
001 002 003 004 005

N My e e W W Uk Yk Bk Ul B Mk Bk e Tk Tk Yh Th Tk T Th T e W Y Y T Y e T T e Y Y Sk e Sh e Y

COMPRxxx TESTRxXXX REFERENCE COMPLETED DATE--HIGH (YYYYMMDD)
001 002 003 004 005
FIG. A4.2 Repeating Field Specifications
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TOTHRxxx TESTRXXX REFERENCE TEST LENGTH--HIGH (HHH:MM)
001 002 003 004 005

STDRRxxx TESTRxxX REFERENCE STAND RUN--HIGH
001 002 003 004 005

CMIRRxxx TESTRxxx CMIR--HIGH
001 002 003 004 005

TMCNRxxX TESTRxxXX TMC OIL CODE--HIGH
001 002 003 004 005

CYCHRXXX TESTRxxxX END OF TEST UNSYNCHRONIZED CYCLES--HIGH
001 002 003 004 005

LBOCRxxx TESTRxxx LABORATORY INTERNAL OIL CODE - HIGH
001 002 003 004 005

DOWNHxxx DOWNHXXX DOWNTIME TEST HOURS XXX (HHH:MM)
DDATHxxx DOWNHxXxX DOWNTIME DATE XXX (YYYYMMDD)
DTIMHxxx DOWNHXXX DOWNTIME TIME XXX (HHH:MM)
DREAHxxx DOWNHxxXX DOWNTIME REMARKS/REASONS XXX
OCOMHxxx OCOMHxxXx OTHER DOWNTIME COMMENT XXX

CYIMRxxx CYIMRXXX CYCLE SHIFT PLOT IMAGE

001 002
FIG. A4.2 Repeating Field Specifications  (continued)

dkhkkkkkkkhkhhhkhkhhhhhhhhhhhhhdhkhhhhkhhhkhhkhhhhkhhhhkhkhkkhhkkhhhhkdkkhhhkkhhhhhhkhkhkhkhkkkkk

* *
* When transmitting this Data Dictionary, a Header Data Dictionary should *
* preceed the data. The latest version of this Header Data Dictionary can *
* be obtained from the Test Monitoring Center either by ftp (internet) or *
* by calling the Test Engineer responsible for this particular test. *
* *
* *

kkkkhkkhkhkhhhkhhkhhhhhkdhkhkhhhthhhhhhhhddhkhhhkdhkhtdhdhhhhddhhdbdhbhhhhhhhhrhhhhhhkhhdhd
FIG. A4.3 Header Data Dictionary

A5. MANUAL TRANSMISSION CYCLIC DURABILITY TEST PARTS INSPECTION AND WEAR MEASUREMENTS

A5.1 Figs. A5.1-A5.4 are examples of the necessary report
forms.
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(Use these forms to document all required measurements. Some of these measurements may

also appear on Figures contained in A3.)

Customer Oil Code Test No. EOT Date
Friction Disk Wear (in.)
Before Test After Test
Position l 2 3 Average 1 2 3 Average | Average
Wear
Platel
Plate 2
Plate 3
Plate 4
Plate 5
Plate 6
Plate 7
Plate 8
Range Fork Pre-test Hardness

Location Hardness, R¢

Front Left

Front Right

Rear Left

Rear Right

Range Fork Visual Inspection
Fork Number
Ridging of Pad Surfaces after Test
Left Pad
Right Pad

Note 1—Use one of the following terms to describe pad surface—none, light, medium, or heavy
FIG. A5.1 Typical Form for Recording Friction Disk Wear
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Customer Oil Code Test No. EOT Date
Cycles at Wear Measurement EOT Cycles
Fork Pad Thickness Wear Measurements (in.)
Left' Right!
Top Center Bottom | Average Top Center Bottom | Average
Pre-test
Post-test
Left Fork Pad Wear Right Fork Pad Wear

Right

Note 1—Side of fork with forged angle and part number is the rear side. View the fork from this side to identify the pads as left and right.
Note 2—Post-test wear measurement may be made at EOT or at passing cycles. See “Cycles at Wear Measurement” for the point at which the post-test
wear measurement was taken.
FIG. A5.2 Typical Form for Recording Fork Pad Thickness Wear Measurements
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Customer Oil Code Test No. EOT Date

Preload Measurements (in.)

Countershaft Number

1A 2A 3A

Preload Measurement

Pre-test Transmission Break and Turn Torque

Break Turn

Torque, Ibf-ft (low range)

Pre-test Countershafts Coast Down Time

Time 1, Coasting from 1500 to 500 r/min, s

Time 2, Coasting from 1500 to 500 r/min, s

Time 3, Coasting from 1500 to 500 r/min, s

Time 4, Coasting from 1500 to 500 r/min, s

Time 5, Coasting from 1500 to 500 r/min, s

Average Time, s

Coasting from 1500 to 500 r/min

FIG. A5.3 Typical Form for Recording Preload Measurements
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Lab Oil Code Customer Oil Code Test No. Page No.
1 2 3 4 5 6 7 8 9 10
Date 1
Observer 2
Time 3
Hours on Test 4
Hour Meter Record 5
Cycles Record 6
Cycle Time (12 s) 7
Tailshaft, r/min 750 £ 10 8
Counter haft, r/min HI 9
Countershaft, r/min LO 10
Trans Oil Sump, “F 250 £ 5 11
Oil Heater Out, "F Record 12
Lock-up Time, s 13
Air Pressure, psig 90 + 2 14
Oil Pressure, psig 202 15
11 12 13 14 15 16 17 18 19 20
Date 1
Observer 2
Time 3
Hours on Test 4
Hour Meter Record 5
Cycles Record 6
Cycle Time (12 s) 7
Tailshaft, r/min 750 £ 10 8
Counter haft, r/min HI 9
Countershaft, r/min LO 10
Trans Oil Sump, “F 250 £ 5 11
Oil Heater Out, "F Record 12
Lock-up Time, s 13
Air Pressure, psig 90 £ 2 14
Oil Pressure, psig 202 15

Note—Log all shutdowns and repairs on the back of the log sheet.

FIG. A5.4 Data Log Sheet
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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