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Abstract

In the automotive industry in recent years, considerable research has been done on the mechanical fastening method
known as clinching and its application in the manufacturing process. Here, we report on a dissimilar-material
clinching method for joining titanium and stainless steel developed and implemented by Yamaha Motor to reduce
both the weight and cost of motorcycle mufflers.

In this development project, testing and analysis led to a solid understanding of the basic properties of the clinching
process and we implemented a process design with a high capacity to absorb the effects of material deviations. We
also developed an exclusive method for evaluating the quality of the mechanical clinch that has increased reliability.
As a result, this process has been used to manufacture more than 10,000 units to date with a process defect rate of

zero. Furthermore, this method has reduced the cost of muffler partition parts by 37%.
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