JAPANESE AUTOMOBILE STANDARD

JASO C 203-85

Bench Performance Test Procedure for Manual

Transmission

1. Scope

This standard specifies the test procedure for the

shift force, one of the bench performance test pro-

cedures for the manual transmissions {(gear-type manual

transmission with the synchromesh) of automobiles,

excluding motorcycles.

Remark: In this standard, units and numerical values are
hased on S| (International System of Units), while

units and numerical values given in { } are cus-
tomary units system, and are given for reference.

2. Purpose

This standard aims to standardize the test method
for the manual transmission and to make it easy to
evaluate its shift force.

3. Definitions

Meaning of main terms used in this standard are as
follows, besides the terms defined in JASO C 801
(Glossary of Terms Relating to Manual Transmission
of Automobiles):
{1) Shift force
The force that a driver adds to a shift lever to
do a course of shifting operations (operations
to shift from a gear position or neutral position
to another).
{2) Shift wave form
The wave form which draws the shift force with
the time elapse.
{3) Shift tim
The time necessary to reach the finish point of
the slide from the start point of the shift.
(4) Shift-up
A shift from a lower speed position of a manual
transmission to its higher speed position.
(5) Shift-down
A shift from a higher speed position of a
manual transmission to its lower speed position.
{6) Select force
The force that a driver adds to a shift lever to
remove it in the select direction for the shifting
operation.

(7) Direct shift
An operation of the shift lever directly connect-
ing to the shaft of the main body of the trans-
mission through no linkage, in the mechanism
of the manual transmission.

(8) Remote control shift
An operation that the shift lever, being set
outside the main body of the transmission,
operates the shafts in the main body of the
transmission through a linkage in manual trans-
mission mechanism.

(9) Shift linkage
A linkage that is set between the main body of
the transmission and the shift lever to transfer
the manipulations necessary for shiftng to the
main body of the transmission in the remote
control shift type manual transmission.

(10) Shift control system

A connecting mechanism which is set, between
the shift lever and the inside of the manual
transmission, to transfer the actuations neces-
sary for shifting to the inner side of the trans-
mission.

(11) Shift pulling out force
The force that a driver adds to a shift lever to
pull it out from a speed position. in order to
shift to another position.

4. Test ltems

Tests shall be performed under the units state of the
manual transmission (the state including the main body
of the transmission and shift links), and following tests
shall be done for both of the direct- and remote shift
manua! transmissions:

(1) Dynamic Shift Force Test

(2) Static Shift Force Test

5. Test Conditions

{1} The manual transmission unit including the
shift links shall be set in the same conditions
as being installed really on the vehicle.

(2) Devices and instruments to be used for measur-
ing {dynamic strain meter, displacement meter,
revolution meter, etc.) shall be calibrated prior
the test.
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(3) The temperature of the lubricating oil in the

manual transmission (hereinafter referred to as

“oil temperature’’) shall be 50 * 5°C (in the

case of measuring shift force during ordinary
running).

And, it shall be ~20°C in the case of low tem-
perature.

Remark: When the influence of the oil temperature is ex-

amined, the oil temperature may arbitrarily be set
according to the purpose of the test.

{(4) Input shaft revolution at the measurement of
the dynamic shift force shall be as shown in
Table 1.

Static shift force shall be measured while the
input- and output shafts are standing still,

As for the lubricant oil in the manual transmis-
sion, specified regular kind of oil shall be filled
up to specified quantity.

Regular clutch disc or equivalent inertia body
{disc) shall be used for the test.

Prior to the test, the manual transmission shall
be operated preliminarily unti} the parts relat-
ing to the synchromesh or the shift control
mechanism arrive at their stable conditions.
The conditions of the preliminary operation
shall be as follows:

(a) Temperature of the oil in the manual trans-
mission 40~ 60°C
Shift shall be operated at the revolution
corresponding to 50% of the maximum
engine revolution.

Number of the shift operation shall be such
as the stable state can be obtained (100 or
more).

Speed of the shift operation shall appropri-
ately by mixed, faster and slower around
the normal shift speed between 0.8 ~ 1.2
sec.

(5)

(6)

(7)

(8)

{b)

(c)

(d)

6.

Item, Measured Allowable Error, and Method of
Measurement

6.1 Measurement Item

6.1.1 Dynamic Shift Force

(1)
(2)
(3)
(4)
(5)
{6)
7
(8)

Shift force

Shift stroke

Number of revolution of the input shaft
Number of revolution of the output shaft
Shift time

Maximum shift force

Shift impulse

Oil temperature in the manual transmission

6.1.2 Static Shift Force

(1)
(2)
(3)
(4)

Maximum shift force

Maximum shift pulling out force

Maximum select force

Oil temperature in the manual transmission

Remark: The maximum static shift force means
the force which is influenced by the force of

clearing the detent balls and of clearing the
synchronizer keys.

6.2 Measured Allowable Error

Table 1

(n

(2)

Allowable error of the measured number of
revolution shall be within 1% of the specified
number of revolution.

Allowable reading error of the shift wave form
shall be within 0.01 sec for the shift time and
within 0.5 N {0.05 kgf} for the shift force.

Gear position Gasoline engine vehicle

Diesel engine vehicle

Neutral — 1st
Neutral — 2nd

Revolution corresponding to engine idling

Revolution corresponding to engine idling

st <« 2nd Revolution corre- Vehicle sp
2nd <« 3rd sponding to 80% and

3rd <> 4th 40% of max. engine

4th <+ bth revolution. available,

eed near the

left condition (of
every 5 km/h} may be

Vehicle speed near the
left condition {af every
5 km/h) may be
available.

Revolution corre-
sponding to 100% and
50% of max. engine
revolution (or corre-
sponding to 100% of
max. engine rev. and
engine revolution at
max. torgue)

Remarks 1: The shown engine revolutions are those before shift for the shift up, and those after shift for the shift down.
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6.3 Measuring Method {3) Number of revolution of input shaft
The number of revolution of the input shaft
6.3.1 Measuring Method of Dynamic Shift Force shall be measured with the magnetic pickup,
etc. (refer to Fig. 4).
(1) Shift force (4) Number of revolution of output shaft
When the strain gauge is cemented directly The number of revolution of output shaft shall
to the shift lever, it shall fundamentally be be measured with the magnetic pickup, etc.
cemented near the fulcrum portion and meas- (refer to Fig. 4).
ure the shift force. However, the position of {(6) Temperature of lubricant oil in manual trans-
cementation may be changed, if necessary, and mission
then the place of measurement (the position The oil temperature shall be measured with the
where the strain gauge is cemented) shall be thermister or thermocouple thermometer, etc.
recorded (refer to Fig. 1 and Fig. 2). at the position of the drain plug or oil level
Further, when a ready-made load detector is gauge of the manual transmission to be tested.
used, it shall be fitted in accordance with the (6) Dynamic shift wave form

(2)

Shift lever

sensitive direction of the detector.
Shift stroke

The shift stroke shall be measured with the.

potentiometer substituting the movement of
the fork shaft, shift lever, etc. for the move-
ment of the coupling sleeve (refer to Fig. 3).

Fig. 1 Example of the Floor Shift

Strain gauge

Among the measurement items, the shift force,
shift stroke and number of revolution of the
input shaft shall be read from their wave forms
recorded in the oscillograph.

Fig. 2 Example of the Column Shift

Steering wheel

Steering post

Shift lever

Fig. 3 Example of the Use of Potentiometer

Bar type

. potentiometer

4 Shift lever

Control shaft

Steering wheel

Steering post
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Fig. 4 Example of Detection of Numbet of Revolution of Input and Output Shafts

Toothed inertia body

Input shaft
Serrated toothed flange

Magnetic pickup

Magnetic pickup \ Output shaft

6.3.2 Measuring Method of Static Shift Force 7.1.2 Test of Normal Shift-up and Shift-down Forces
(1) Shift force {1) Set the manual transmission to be tested on the
The same as (1) of 6.3.1. bench test device and drive the output shaft by
{2} Select force a motor at a given number of revolution.
The select force shall be measured by the same {2) As for the shift step to be tested, the shift lever
method as shift force, with the strain gauge shall be operated so that the shift times will be
cemented on the shift lever in the same direc- distributed in the range of 0.1 ~ 0.7 sec for the
tion with the force, or with the load meter {(or shift-up and 0.2 ~ 2.0 sec for the shift-down
push-pull meter). at normal shift speeds.
(3) Static shift wave form {3) Number of shift operations shall be about 30.
The static shift wave form shall be read from
the wave form of the shift force (also shift 7.2 Test of Static Shift Force
stroke, if necessary) recorded in the oscillo- (1) Set the manual transmission to be tested on the
graph. bench test device, and bring the output shaft
(4) Temperature of lubricant oil in manual trans- to a stop.
mission {2) Shift first to the step to be tested from the neu-

Same as (5) of 6.3.1. tral position, confirm its smoothness, then the

shift for the test shall be performed. Next, re-
turn the shift lever by the shift from the step
to the neutral position.

(3) Operate the shift lever also in the select direc-
tion,

{4) The operations in the shifts and in select direc-
tion shall be three times each.

7. Test Method
7.1 Test of Dynamic Shift Force

7.1.1 Test of Shift-up Force from Neutral

(1} Set the manual transmission 1o be tested on the
bench test device and drive the input shaft by
a motor at the number of rotation correspond-
ing to the engine idling. The output shaft of
the manual transmission shall be fixed in neu-
tral state.

(2) As for the shift-up operation, the shift lever
shall be operated in two ways of fast and nor-
mal speeds; the gtimes between clutch release
and shift finish shall be 0.2 ~ 0.4 sec in the fast
operation and 0.8 ~ 1.2 sec in the normal
operation.

(3) Number of shift operations shall be about 30.

8. Test Device

The test device shall satisfy the following conditions
so that the manual transmission may be tested in unit
state, and examples of test devices are shown in Fig. 5
~10.

8.1 Test of Dynamic Shift Force

8.1.1 Test of Shift-up Force from Neutral
(refer to Fig. 5)
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