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Reliability Analysis of Exhaust Bellows Based on ALT

Hyungmin Kim, Shinhwan Wee, Taesoo Kim and Sunghyun Kim
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Abstract

In order to assess the reliability of the exhaust bellows for automobiles, accelerated life test model
and procedure are developed. By using this method, failure mechanism and life distribution are
analyzed. The main results are as follows; i) the main failure mechanism is crack or breakage of inner
flexible tube by shaken displacement at shear direction. ii) temperature is a second factor to affect a
failure. iii) the life distribution of exhaust bellows is fitted well to Weibull life distribution and the
shape parameter is 13.3 on condition of shaken displacement and 600°C.
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Fig. 1 S-N curve of the metal material.
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Fig. 2 Experimental apparatus for ALT.
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Fig. 3 Failure mode of exhaust bellows.

Table 1 Life cycle data of exhaust bellows
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Fig. 4 S-N curve of exhaust bellows.
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Fig. 5 Suitability analysis of life distribution.
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Table 2 Equality verification of shape parameters
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Fig. 8 Warranty life for exhaust bellows assembly.
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