JAPANESE AUTOMOBILE STANDARD

JASO C 716-90

Bench Performance Test Procedure for Steering Shaft Joint

1. Scope

This standard specifies the bench performance
test procedure relating to the steering shaft
joint {spider universal joint) for automobiles.
Remarks 1: In this standard, units and numerical values
are based on S1 (International System of
Units), while units and numerical values
given in { . } are of the customary units
system, and are given for reference.
2: The steering shaft joint specified in this
standard is an assembly of a yoke and a
shaft of welded construction which can not
be disassembled later. A shaft of boited-up
construction shall be excluded.
3: For the strength and rigidity test procedure
of the steering shaft joint, refer to JASO C
710-87 (Test Code of Strength and Rigidity
for Steering Column).

2. Purpose

This standard aims to standardize the bench
performance test procedure of the steering
shaft joint for automobiles.

3. Definitions

Principal terms, as used herein, shall conform
to the following definitions as well as JASO Z
213-89 (Glossary of Terms Relating to Steering
System of Automobiles).
(1) Maximum working angle
The maximum angle of the joint as far as
itcan transmit a steering force. When the
angle of the joint exceeds this value, the
yokes interfere with each other during
one rotation, and the steering force can
not be transmitted.
(2) Bending torque
Resistance value when one ofthe yokes is
fixed and only the bearing of the other
yoke is moved. (The angle of the joint is
changed.)

'(3) Rotating direction looseness
Looseness of the joint in the rotating
direction.

(4) Axial direction looseness of joint spider
Clearance between the end face of the
joint spider and the bottom face of the
bearing or a spacer if there is a spacer
between the joint and the bearing.

(5) Shaft holding force
A holding force in the axial direction be-
tween the yoke of tightening and fixing
type and the shaft under assembled
condition (sliding load when drawing in
the axial direction).

(6) Extrusion and drawing force of bearing
The extrusion and drawing force of the
bearing after rivetting the joint where the
bearing is fixed by rivetting to prevent
slipping-down after press-fitting to the
yoke.

4. Types of Testing

(1) Maximum working angle test

(2) Bending torque test

{3) Rotating direction looseness test

{4) Axial direction looseness test of joint
spider

(5) Shaft holding force test

{6) Extrusion and drawing strength test of
bearing

5. Common Test Condition

(1) Unless otherwise specified, test samples
for each test shall be equivalent to the
steering shaft installed in a vehicle.

(2} Unless otherwise specified, testing shall
be conducted at normal {room) tem-
perature.
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(3) Unless otherwise specified, for the yoke (3) Measurement items and records
of tightening and fixing type used in each (a) Maximum possible working angle for
test, a corresponding shaft installed on a rotation
vehicle, having a serration over pin of a
minimum diameter in the standard shall 6.2 Bending Torque Test

be assembled, and the bolts shall be
tightened to a minimum torque in the
standard.

This test shall be conducted to measure the
bending torque of the joint.
(1) Test setup
Fig. 2 shows an example of a test setup.
6. Test Method (2) Ttagst condition P P
6.1 Maximum Working Angle Test Method The bolt of the yoke of tightening and
fixing type shall be tightened to a maxi-
mum torque in the standard.
(3) Test step
(a) Mount a test sample on the torque
measuring instrument as shown in
Fig. 2.
Set yoke B between the rollers, and
tighten with an adjusting bolt.
For the measuring instrument shown
in this figure, the rollers are automati-
cally aligned, the axis of the shaftis in
Fig. 1 thecentersoitisall the operator has to
do is to align the rollers in the axial

This test shall be conducted to measure the
maximum working angle of the joint.
(1) Test setup :
Fig. 1 shows an example of a test set up.
(2) Teststep.
{a) Mount a test sample so as to set the
centre of the joint at point P as shown
in Fig. 1.
(b) Move supporting block A along the
guide groove with the shaft rotating.

direction (right-left direction in the
figure).
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{b) More the sample of the yoke A side in (3) Test step
the arrow directions (up-down direc- (a) MountatestsampleasshowninFig. 3.
tion in the figure). Set a dial gauge on measuring bar A
(¢} Similarly, make another measurement and B. '
with Yoke A fixed. The aligning joint shall be used as a
(4) Measurement items and records dislocation preventing device.
(a) The maximum torques of the yoke A {b) Load a measuring torque +98N-cm
and yoke B sides. {10kgf-cm} by using the torque wrench
6.3 Rotating Direction Looseness Test and set each dial gauge to point 0 at

this condition.

(¢) Load a measuring torque -98N:cm
{10kgf-cm} by using the torque wrench.

(4) Measurement items and records

(a) Difference between the readings of
each dial gauge.

(b) Converted value of the difference into
angle.

This test shall be conducted to measure the
rotating direction looseness (backlash) of the
joint.
(1) Test setup
Fig. 3 shows an example of a test setup.
(2) Test condition
Forthe yoke oftightening and fixing type,
a corresponding shaft installed on a ve-
hicle, having a diameter (serration over
pin) equal to a median in the tolerance,
shall be used.
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