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Influence of Structure Factors on Tire Cavity Noise based on Taguchi Theory

LIU Kun, WANG Jun,CUI Zonglao,ZHANG Yong, LI Jinming,SU Guogqing
(Qingdao Doublestar Tire Industry Co. ,Ltd,Qingdao 266400, China)

Abstract: Based on Taguchi design method, an experimental plan was designed using five structure factors
that might affect the tire cavity noise were selected (mold,belt angle,apex height,sidewall thickness and tread
thickness) and two levels for each factor. Through the drum noise test of semi anechoic chamber, the cavity noise
with frequency of 200 ~ 250 Hz under the uniform deceleration condition with a speed of 100 ~ 40 km « h'
was simulated and tested. According to Taguchi theory, the influence significance of the structure factors and
the change trend of cavity noise caused by the change of each factor level were analyzed. The results showed
that the belt angle had a significant effect on the reduction of cavity noise in the deceleration speed range of
70~60 km * h '.In the deceleration speed range of 90~70 km + h',the belt angle and sidewall thickness had
a significant impact on the cavity noise level. In the deceleration speed range of 100~90 km « h',the cavity
noise was significantly affected by the mold, apex height, tread thickness and sidewall thickness. The optimal
scheme obtained by comprehensive analysis was: belt angle 24°, sidewall thickness 6.2/7.0 mm, apex
height 15 mm,mold 2%, and tread thickness 6.5/8.5 mm.

Key words: Taguchi theory ; tire ; structure factor;level; uniform deceleration speed;cavity noise



