Transactions of KSAE, Vol. 16, No. 5, pp.100-105 (2008) Copyright © 2008 KSAE
1225-6382/2008/095-14

sheichstm 7 ABS - SHASA LB RES? - slotfstn 7| ZetsY

Andyss of the Tolerance Effects of Main Design Parameters
on the Vibration Characteristics of a Vehicle Sub-frame

Bumsuk Kim® - Bongsoo Kim? - Honghee Yoo

YDepartment of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
PHyundai Motor Company, 772-1 Jangdeok-dong, Hwaseong-si, Gyeonggi 445-706, Korea
9chool of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
(Received 7 January 2008 / Accepted 1 February 2008)

Abstract : In the design process of an automobile part, several analysis methods are usually utilized to evaluate the
performance of the part. However, most automobile design engineers do not directly utilize CAE (Computer Aided
Engineering) tools since specific skills are required to obtain practical results. Moreover, CAE requires a huge amount
of computation time and cost. In order to resolve these problems, a new design approach named First Order Analysis
(FOA) technique has been proposed. In this paper, the FOA technique is employed to design a vehicle sub-frame. An
equivalent model of the vehicle sub-frame which only consists of beam elements is proposed and the modal properties
obtained with the model are compared to those obtained with a full scale finite element model. The effect of some
parameter tolerances on the modal characteristics of the vehicle sub-frame is investigated by employing the FOA
equivalent model.
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Fig. 1 Finite element model of sub-frame
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Fig. 4 Comparison of mode shapes between FOA equivalent
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model and finite element model
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Fig. 6 Tolerance analysisfor 1st natural frequency
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