JAPANESE AUTOMOBILE STANDARD JASO C618: 2003

Test procedures for high speed uniformity of tyre/wheel assembly

1. Scope

This standard specifies test procedures for high speed uniformity of a passenger vehicle tyre that is attached to a
wheel (hereinafter referred to as a tyrefwheel).

This standard may be applied to a small truck tyre/wheel, within the specification of the testing machine.

The contents of this standard aim to measure uniformity within the speed range that is actually used, and exceeds

the rotation speed of the tyre specified in JIS D 4233 (normally, 60 r/min).

2. Normative references

The following standards, when referred to in this standard, constitute a part of the specifications of this standard.
As required, the most recently updated version of the applicable standard (including addenda) shall be applied.

JIS B 0905 Rotating machines-Balance quality requirement of rigid rotors

JIS C 1804 Operating conditions for industrial process measurement and control equipment

JIS D 4233 Test procedures for automobile tyre uniformity

3. Definitions

Definitions of main terms used in this standard shall be as follows.

3.1 Uniformity
A state in which any characteristics of the tyre/wheel are constant in both static and dynamic conditions around the
circumference.
Remark: Although, in a broad sense, uniformity is defined as a state where the various characteristics of the tyre/wheel are
constant around the circumference, the term relates to variations in mass distribution (unbalance), dimensions (run-out)
and force during rotation. This test method, however, relates only to the variations of force.

The coordinates shall be as specified in Attached Fig. 1.

3.2 High speed uniformity

The variations of forces which are generated when a loaded tyre/wheel exceeds a rotation speed of 60 r/min, and
rotates once under the state that there is a certain distance between the rotational axis and the road surface, in a speed
range that is actually used.
a) Radial force variation
The variation of force in the radial direction of a tyre (Z axis direction) (hereinafter referred to as "RFV").

Remark: The unbalance force shall be excluded for the first harmonic of RFV. If itis not excluded, the reason shall be stated.
b) Lateral force variation

The variation of force in the lateral direction of a tyre (Y axis direction) (hereinafter referred to as "LFV").
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¢) Tractive force variation or tangential force variation

The variation of force in the fore and aft directions of a tyre (X axis direction) (hereinafter referred to as "TFV").
Remark: The unbalance force shall be excluded for the first harmonic of TFV. If itis not excluded, the reason shall be stated.
d) Unbalance force

The centrifugal force generated by unbalance when a tyrefwheel rotates.
e) First harmonic

Basic frequency component of the Fourier transform of a fluctuating waveform.
f)  Higher order harmonic

Higher order frequency component of the Fourier transform of a fluctuating waveform.
g) Phase

Delay angle of first and higher order harmonics at a randomly selected base point.

4. Measuring items

The following items per one rotation of tyre/wheel shall be measured.
a) RFV Force variation of first and higher order harmonics in the radial direction
b) LFV Force variation of first and higher order harmonics in the lateral direction

c) TFV Force variation of first and higher order harmonics in the fore and aft directions

5. Test conditions

When measuring a reconstruction of an actual vehicle running state, as a rule, a wheel that is attached to the
vehicle to be tested shall be used, and the test shall be conducted in accordance with the inflation pressure, load and
actual running speed conditions of the vehicle to be tested.

However, when measurement is taken using the tyre only as a rule, the following test conditions shall be met.
5.1 Wheel to be used

The wheel to be used for measurement shall be a precision wheel with an applicable rim form in accordance with
the related standards determined by the relevant public institutions.  Although a standard rim (or measuring rim) is
usually used, a rim that falls within tolerances may be used as necessary.

From the standpoint of measurement efficiency, it is necessary that the tyre be easy to remove and attach and,
therefore, the flange shape and the like of the rim portion may be changed within a range that does not influence
measurement.

Reference: The related standards determined by the relevant public institutions are; JATMA YEAR BOOK, ETRTO STANDARDS
MANUAL, TRA YEAR BOOK, efc.

The precision wheel shall satisfy the accuracy shown in Table 1.
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Table 1 Precision wheel

ltem Accuracy
Run-out in radial direction (bead seat portion) and in lateral direction 0.05 mm or less &
(inner surface of flange) )
Deflection of bead seat portion during measurement Sufficiently rigid and 0.05 mm or less in any direction
Outer diameter difference of inner and outer bead seat portion 0.1 mm or less
Symmetry of inner and outer bead seat about wheel equatorial plane +0.05 mm
Amount of static unbalance 0.5 kg mm or less
Amount of dynamic unbalance 50 kg mm? or less
Note: "' Run-out in the radial direction and the lateral direction while the wheel is attached to the tyre axis of a testing machine

shall be 0.05 mm or smaller.
5.2 Inflation pressure and tyre load
As arule, the inflation pressure and tyre load shall be as specified in Table 2. The load shall be obtained using an
inflation pressure-load capacity table of the related standards determined by the relevant public institutions.
Reference: The related standards determined by the relevant public institutions are; JATMA YEAR BOOK, ETRTO STANDARDS

MANUAL, TRA YEAR BOOK, etc.

Table 2 Inflation pressure and tyre load

Inflation pressure 200 kPa @
Load 85 to 90 % of load capacity corresponding to the inflation pressure
Note: @ Inflation pressure adjustable type is preferable.

When the test is conducted at a speed exceeding 160 km/h, the inflation pressure of the tyre shall be increased
based on the specification of the related standards. However, the load shall not be changed.
5.3 Rotating speed of tyre

The rotating speed of the tyre shall exceed 60 r/min and shall be a randomly selected speed, within a speed range
that is actually used.

When selecting a representative speed for the first harmonic as a rule, it shall be 120 km/h.  The representative

speed for the higher order harmonic is not specified.

6. Testing machine and test method
6.1 High speed uniformity testing machine
6.1.1 Structure

The testing machine shall have a rotating axle for attaching the tyre to be measured, a rotating drum, the axis of
which is parallel to the said axle, with a smooth surface, so as to act as a substitute road, a tyre loading device which
keeps the distance between both axes constant by pushing the tyre to the drum (or pushing the drum to the tyre),
equipment to measure the force components in three axial directions which are generated while the tyre is rotated, and
equipment to measure the amplitude and phase of the first as well as the higher order harmonics.

As arule, the rotational force shall be applied from the drum axis, and the force shall be detected on the tyre axis.
The testing machine shall have a sufficiently rigid structure, and the natural frequency of the tyre axis shall be 170 Hz or

more.
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