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Abstract

The performance variation of a multibody system is affected by a variation of various design variables of
the system. And the effects of design variable variations on the performance variation must be considered in
design of a multibody system. Accordingly, a variation analysis of a multibody system needs to be conducted
in design of a multibody system. For a variation analysis of a performance, population mean and variance
which are called statistical parameters of design variables are needed. However, an evaluation of statistical
parameters of design variables is impossible in many practical cases. Therefore, an estimation of statistical
parameters of the performance based on sample mean and variance which are called statistic of design
variables is needed. In this paper, the variation analysis method for a multibody system based on design
variable samples was proposed. And, using the proposed method, a variation analysis of the vehicle ride
comfort based on sample statistic of design variables was conducted.
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Table 1 Population means of properties of multi-body
vehicle model

M C K L
(kg, kg:m?) (Ns/m) (N/m) (m)
1 51 (kg) 500 8300 0.259
2 1250  (kg) 2500 75800 1.316
3 1634.8 (kg:m?) 2500 45000 1.732
4 | 6725 e - 219400 -
5 67.23 (kg - 219900 -
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Fig. 2 Multibody vehicle model
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Table 2 95% Confidence intervals of ride comfort
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Fig. 4 95% Confidence intervals of ride comfort measure
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