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An Experimental Study on Vibration Characteristics
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Abstract

The styling of passenger car wheels and their effect on vehicle appearance has increased in
importance in recent years. The wheel designer has been given the task of insuring that a
wheel design meets its engineering objectives without affecting the styling theme. The wheel
and tire system is considered as a vehicle component whose dynamic modal information of the
tire/wheel system are employed in the modal synthesis model of the vehicle. The Vibration
characteristics of a passenger car wheel play an important role to judge a ride comfortability
and quality for a passenger car. In this paper, the vibration characteristics of a Al-alloy and
steel wheel for passenger car are studied. Natural frequency, damping and mode shape are
determined experimentally by frequency response function method. Results show that wheel
material property, size and design are parameter for shift of natural frequency and damping.
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Table 1 The classification of wheel.

Steel

Material Al-alloy

Mg-alloy

Casting

Method
Forging

1 piece

wheel Structure 2 piece

3 piece

Spoke type
Mesh type

Design Fin type

Dish type

Aero type
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Fig.1 The structure of wheel.

Table 2. The specification of test wheel.

NO. | Material Specification Structure| Design

General

t}‘rpe

1 | Steel 5.0] X 13ET49 1 piece

2 |Al-alloy| 5.5]x13ES1301ET38 |1 piece [Spoke type

3 |Al-alloy| 5.5]x13EF1301ET38 |1 piece| Fin type

4 [Al-alloy| 55]x13EMI1301ET38 |1 piece |Mesh type

5 |Al-alloy| 6.0Jx14EM1401ET38 |1 piece |Mesh type

6 |Al-alloy| 6.0]x14ZS1401ET 42 |2 piece |Spoke type

7 |Al-alloy| 6.5]x15EM1501ET38 |1 piece | Mesh type

8 |Al-alloy| 6.0]x15DM1501ET40 |3 piece | Mesh type
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Fig.2 The schematic diargam of experimental
set-up.
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Fig.3 Transfer of input acceleration to
remote parts of wheel.
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Fig.4 Impact and response in time and frequ-
ency domain.
(a) Impact (b) Response
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Frequency response function result of

test wheel(real/Imaginary part).
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Fig.6

Frequency response function result

of test wheel(phase angle).

Fig.7 Nyquist diagram of test wheel.

(a) steel wheel

(b) AL-alloy wheel
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(b) Al-alloy wheel

remote part.
(a) steel wheel
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Fig.9 The mode shape of test wheel.
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