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Development of local surface alloying method using tool wear during friction
stir processing

Yamamoto, Hajime
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Friction stir processing (FSP) is an effective surface modification
technique to refine and homogenize microstructures in a solid state for various metallic materials.
However, the tool wear has been considered as the unavoidable issue in FSP of high strength
materials. In this study, the effects of tool constituent elements added to several steels due to WC

tool wear during FSP on the microstructural evolution were investigated, and a new alloying process
was developed based on the phenomenon. In addition, in order to clarify the alloying mechanism, a
tool/steel interface frozen during FSP was observed. It was found that the compound layer was
generated by the reaction of WC particles and Fe atoms on the steel side and decomposed under high
temperature and high pressure, followed by the W and C dissolution into the steel matrix.
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