JAPANESE AUTOMOBILE STANDARD

JASO C 204-86

Bench Durability Test Procedure for Manual

Transmissions

1. Scape

This standard specifies a procedure of the constant
input torque durability test on each shift position, a
test which is one of the bench durability tests of the
manual transmissions of automobiles (hereinafter
referred to as “‘transmissions’’). However, this standard
shall not apply to motorcycles.
Remark: In this standard, units and numerical values are based
on Si {international System of Units), while units

and numerical values given iny { } are customary
units system, and are given for reference.

2. Purpose

This standard aims to standardize a durability test pro-
cedure for gears, a test which is one of the .durability
tests for transmissions, and aims to offer convenience
to the customers.

4, Test Conditions

Test conditions shall be as follows

(1)

Input torque

Forward position:
Input torque shall be the maximum torque
of the mounted engine. However, it must be
set, as a rule, within the range of 80 ~ 150%
of the maximum torque of the mounted
engine when the torque is varied in order to
get T-N (S-N) diagram.

Reverse position:
Input torque shall be set within the range of
50 ~ 160% of the maximum torque of the
mounted engine.

Setting precision™:
Setting precision shall be ¥2% of the set
input torque.

Note: Allowance of variation of the test
condition during the test.

{2) Input speed
3. Definitions Forward position:
Input speed shall be set, as a rule, in the
Meanings of main terms used in this standard shall be vicinity of the speed at the maximum torque.
as follows, unless otherwise pursuant to JASO C 801 Howeveér, the maximum engine speed may
(Glossary of Terms Relating to Manual Transmission be taken if necessary.
of Automobiles). . Reverse position:
{1) Cc?nstant. input torque durability test on each Input speed shall be set in the range between
shift pos‘|t.ion _ 1500 rpm and the speed in the vicinity of
A durability test to determine the life of gears, the speed at the maximum torgue.
giving a pair of gears of each shift position . N
under the conditions of the transmission unit Setting precision™:
constant torque and revolution. Setting precision shall be 1% of the set in-
(2) Gear life put speed.
Total number of revolutions or time until crack (3) Lubricant
or breakage of a gear, or pitting or scoring of Specified oil shall be kept at specified level.
: {4) Lubricant temperature

gear surface, occurs.

(5)

Lubricant temperature shall be set within 60 ~
120°C according to the purpose, and setting
precision® shall be *10°C to the set tempera-
ture.

Installing angle of transmission

Transmission shall be installed horizontally or
at the installing angle of drive train of the
transmission.

Applicable Standard: JASO C 801

Glossary of Terms Relating to Manual Transmission of Automabiles

Reference Standards: JiS B 0102
JiS B 1741
JIS B 1752

Glossary of Gear Terms
Tooth Contact Marking of Gears
Methods of Measurement for Spur and Helical gears
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(6)

Break-in
Break-in is not necessary, as a rule. However,
it may be done if necessary in particular.

5. Test Devices
Test devices shall be able to test the transmission in its
unit state and shall satisfy the following conditions:

(1)

(2)

(3)

4)

(5)

Driving and loading devices

Diving and loading devices shall be a combina-
tion devices, which are able to drive a test trans-
mission by a motor or an engine, to set loads by
torque, and to measure and control the input
speed and torgue. Typical examples of the
combinations of driving and loading devices are
shown in Attached Fig. 1 ~ 5.

Thermometer

Thermometer shall be able to measure the oil
temperature of a transmission unit.

Controlling device of lubricant temperature
Controlling device of lubricant temperature
shall have a cooling system to control the oil
temperature of a transmission unit.

The cooling system shall be either the one
which directly cools the transmission unit by
water or air (the transmission unit) or the one
which cools the lubricant compelled to circu-
late into the heat exchanger.

Recording device

Recording device shall be able to record the
total number of revolutions of in- or output
shaft or the test hours.

Automatic stopping device

Automatic stopping device shall be able to
constantly measure the number of revolutions,
torque, and oil temperature during the test, and
to automatically stop the test device when the
measured values deviate from the set values.
Furthermore, the device is desirable to be able
to measure also the vibration of a test transmis-
sion other than the number of revolutions,
torque, and oil temperature, and to automati-
cally stop the test device when the measured
value deviates from the set value.

6. Measurement item

Measurement items shall be as follows:

(1)

Input torque

Input torque shall, as a rule, be measured.
However, output torque may be measured and
converted to the input torque if the measure-
ment of the input torque is impossible.

Full document details: JSAE C204 1986

(2) Revolving speed of input shaft

{3) Temperature of lubricant oil
Temperature of lubricant oil shall be measured
at the position of drain plug or filler plug of the
transmission.

(4) Total number of revolutions or test hours

7. Test Method

7.1 Study ltems befare Test
Following items shall be studied on the gear to be
tested, if necessary:

(1} Over pin (ball) diameter

(2) Precision of tooth profile and tooth trace

(3) Fillet radius

{4) Tooth contact under unloading condition in

transmission unit
{6} Material and heat treatment

7.2 Test Piece

Test pieces shall be sampled at random, and three or
more units are desirable to be tested for one torque
setting.

7.3 Test Procedure

Test procedure shall be as follows:

(1) The test transmission shall be attached to the
test device and be shifted to the position to be
tested.

{2) Torque, revolving speed of input shaft, and
lubricant oil temperature shall be set under test
conditions, and then recording of total number
of revolutions or test hours shall be started.

(3) [n the case of long term continuous driving, the
position shall once be put in neutral after a
certain time of driving, the position of engage-
ment shall be changed, and the test shall be
continued.

(4) When the driving is automatically stopped be-
cause of one of the torque, revolving speed, oil
temperature, or vibration, the transmission to
be tested shall, as a rule, be disassembled and
the gear conditions shall be studied.

7.4 Study Htem after Test

The pair of gears tested shall be studied on the follow-
ing items:
{1) State of breakage of the gears
{2) State of pitting and scoring on tooth surface
and tooth contact
(3) Characteristic analysis on material of gear, heat
treatment, and lubricant oil, if necessary.
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8. Calculation of Test Result

8.1 Symbol and Unit of Measured Value

Symbols and units to be used in calculations of test
results shall be as follows:

{1) Input torque 7; (N+m){kgf-m}
{2) Output torque 7o (N'm){kgf-m}
(3) Input speed N; (rpm)

(4) Output speed Ny (rpm)

{5) Oil temperature 7 (°c)

(6) Oil gquantity L ()

8.2 Calculating Formula

Calculating formula shall be as follows:
{1) Input toruge

L
ip*m
In case of a transaxle with built-in final reduc-
tion gears
R -
ferdf-m

where, 1 : Torque transmission efficiency
it : Gear ratio
i¢ ¢ Final gear ratio
{2} Revolving speed of input shaft
N,' = No . it
In case of a transaxle with built-in final reduc-
tion gears

N'i=No « iy g

9. Tabulation of Test Result

Test results shall be tabulated on the total number of
revolution or hour of test, and state of breakage of
the gears.

Further, examples of the tabulating form of the test
results are shown in Attached Table 1 ~ 4.

Attached Fig. 1 FR-type Test Device (Example 1)

Torque Test
meter transmission
Motor Dyna-
or. mometer
engine
Attached Fig. 2 FR-type Test Device (Example 2)
Dummy Torque | Test Torque
transmission meter ' transmission meter
Torque
Speed loading
changer device
Motor |——f
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Attached Fig. 3 FF-type Test Device (Example 1)

Attached Fig. 4 FF-type Test Device (Example 2)

Motor
or
engine

Test Torque
transmission meter
Motor
or
engine
Dyna- Dyna-
mometer mometer

Torque meter

Dyna-

bl o

mometer

Attached Fig. 5 FF-type Test Device {Example 3)

Test

transmission Torque meter

Motor
or
engine
Gear Gear
Dyna- box box
mometer [
Torque
meter

Remarks 1: In case of engine drive, torque meters shall not be set.

mometer

Test transmission

2: In cases of RR-and MR-type transmissions, devices shall be applied correspondingly to FR- and FF-type ones.
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