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A Study on the Pattern Noise Prediction of Automobile Tire

Byoung-Sam Kim*

L Abstract |

Tire manufactures have dealt with noise problem by varying the pitch of the tread. The various formulas for the
variations are generally determined differently, however. Often these variations are based on a combination of trial
and error, intuition, and economics. Some manufactures have models and analogs to test tread patterns and their
variations. These efforts, however practical, do not determine the best variation beforchand or guarantee the best results.
For this reason it was felt that a general mathematical approach for determining the best variation was needed.
Moreover, the method should be completely general, easy to use, and sufficiently accurate. This paper discusses a
mathematical method called Mechanical Frequency ModulationMFM) which meets the above requirements. Thus,
MFM pertains to computing an irregular time sequence of events so that the resulting excitation spectrum is shaped
to a preferred form. The first part of this paper treats the theoretical basis for computing an optimum variation ;

the second part discusses experimental results and simulation program which corroborate the theory.

Key Words : Frequency Modulation(F=3=H%), Groove(ZL5H), Lug(2-1), Pattern Noise(3 5l 4-2), Rib(Z]H), Sound Pressure
level(:24d|H), Tread( EE)
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Table 1 Natural frequency due to lug groove length

Length of | Theoreticall value Measurement value
groove by pipe model | Tire rotational | Resonense
(mm) (Hz) velocity(km/h) | frequency(Hz)

50 1,900
40 2,125 0 190
90 1,850
110 ,1890
30 2,833 2,649
20 4,250 4,094
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Fig. 9 Position of microphone
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