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3-D Vibration Modes of the Tire in Ground Contact and Its Effects on
Axle When Excited by a 3-D Impact at the Center of Contact Patch

Yong-woo Kim™® - Jinyoung Nam?

K "D Department of Mechanical Engineering, Sunchon National University, Sunchon 540-742, Korea
(Received 21 December 2002 / Accepted 22 August 2003)

Abstract : Tire vibration modes are known to play a key role in vehicle ride and comfort characteristics. Inputs to the
tire such as impacts, rough road surface, tire nonuniformities, and tread patterns can potentially excite tire vibration. In
this study, experimental modal analysis on the tire in ground contact are performed by a 3-D impact at the center of
contact patch to investigate which modes of tire influence the vibration of wheel and axle. Through the experiment, the
vibration transmission properties from tire to axle are examined. And we have compared the influential tire modes when
the tire is excited by a vertical impact with those when excited by the 3-D impact. Additionally, the modes of ground
contact tire are compared with those of the suspended tire.

Key words : Radial tire(e]] ©)T] & E}o]9)), Frequency response function(F 3}+-8-5 3f<), Natural modes( 323
%93), Natural frequency( 32315 <F), Air cavity resonance(3-7] 353 %F)
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Table 1 Natural frequencies and wheel adapter/axle mode shapes when tire is in ground contact. The asterisk in the first
column denotes that the corresponding tire modes are originated from the natural modes of the unit of M-shaped
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