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Survey on the Vibration Transfer Characteristics of the Whole-Body Vibration Models
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ABSTRACT

This paper addresses a systematic way of understanding the transfer characteristics of whole-body
vibration due to the external excitation. Amirouche’s and Tamaoki’s models are considered, whose
analysis shows a new resuit that resonant frequencies related to the head vibration are well coincided
with those of the body. This point reveals that the improvement of the ride quality of passenger cars
can be achieved by isolating only external vibration components transfered to the body. Finally, this
paper points out the limitation of previous whole-body vibration models, which gives the motivations
of setting up more ‘practical and generalized’ whole-body vibration models of interest in this study.
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Table 1 Specification of the estimated parameters

Symbol| Value [Symbol| Value (Symbol] Value
i 5.70 kg ki 120000 N/m| <« (1500 Ns/m
me |17.36 kg by 105000 N/m| <2 [1600 Ns/m
s 2.69kg ky 1105000 N/m| ¢ [1800 Ns/m
ms [11.76 kg | ks 50000 N/m| ¢ 11100 Ns/m
ms |14.10kg| ks 10000 N/m| o5 100 Ns/m
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Fig. 2 Tamaoki’s whole-body vibration model config-
uration

Table 2 Specification of the estimated parameters

Symbol Value Symbol Value
k 80000 N/m Cz 1450 Ns/m
ke 10800 N/m m 5kg
ks 8500 N/m M 50 kg
ko 5000 N/m I. 0.08m
ky 3900 N/m 1, 0.07m
ke 88000 N/m Ia 0.11m
a1 10 Ns/m Ie 0.06 m
2 290 Ns/m In 0.05m
C3 80 Ns/m a 0.04m
Cx 440 Ns/m b 0.04m
Cy 180 Ns/m 1000 kg/m?®
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