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Shot Peening Residual Stress Application Leads to Greater Piston Forging Die Life
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Abstract

Yamaha Motors use forged pistons to reduce the weight of its pistons. In recent years, as the product shape has
become more complicated for further weight reduction, the load stress on the die during forging has increased. This
has been the cause of early breakage in the die themselves. Due to the shortening of the die life, depreciation costs
account for 14% of manufacturing costs, making cost reduction an issue to be tackled. In order to increase the cost
competitiveness of forged pistons, it is essential to reduce the weight of the product itself and improve the life of the
die used to create them.

In order to help achieve this, we applied compressive stress to the die used for forged pistons by shot peening and
worked to improve the die life by suppressing the stress generated during molding. As a result, a life improvement

effect has been achieved at 1.7 times, and this has resulted in a 40% reduction in die costs.
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