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ABSTRACT

The purpose of this paper is to verify a finite element model of an automotive exhaust system
using Modal testing. In general, a lot of finite element models are used in initial design step of
automotive development. One of them is a finite element model of an exhaust system. Verification
on the finite element model of an automotive exhaust system is indispensable. In this paper, a
finite element analysis on the exhaust system using MSC/NASTRAN is carried out, and the
results are compared with those obtained by modal testing. By comparing MAC values of the
analytical modes with the experimental modes, the finite element model of the automotive exhaust
system is verified.
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Fig. 1 Schematic Diagram of an Automotive
Exhaust System
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Fig. 2 Total Finite Element Model of an
Automotive Exhaust System
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Fig. 3 Result of the Finite Element Analysis on
an Automotive Exhaust System
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3.1 Modal Testing
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Fig. 4 Photograph of an Automotive Exhaust
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Fig. 6 Frequency Response Function of an
Automotive Exhaust System(Experiment)
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Table 1 Comparison Natural Frequency of
Experiment and Analysis

Mode |Experiment(Hz)! Analysis(Hz) |Error(%)
1 12.813 12.110 5.49
2 14.063 14.814 5.34
3 31.25 3392 6.24
4 425 43714 2.86
5 48.438 50.371 3.99
6 75 74592 054
7 91.563 90.302 1.38
8 116.875 115.242 14
9 137.188 136.514 0.49
10 172.125 174.346 1.29
11 188.125 193.177 2.69
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Fig. 7 Comparison between Analytical Mode
and Experimental Mode
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Table 2 Comparison of MAC Value

Experiment(Hz)| 12.813 | 14.063 | 31.25 | 425
Analysis(Hz) | 1211 | 14814 33.92 | 43714
MAC Value | 0.872 | 0962 | 0.886 | 0.507

Experiment(Hz)| 48438 | 75 | 91.563 |116.875
Analysis(Hz) | 50.371 | 74.592 | 90.302 |115.242
MAC Value 0.879 | 0.842 | 0.885 | 0.834

Experiment(Hz)|{137.188|172.125{183.125] -
Analysis(Hz) [136.514{174.346{193.177 -
MAC Value 0.874 | 0.897 | 0.848 -
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