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Creation of high-strength biomaterial by hybrid surface treatment using
functionally graded layer
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Fine ﬁarticle peening (FPP) using hydroxyapatite EHAp) particles was applied
to titanium alloys to form the hydroxyapatite transferred and functionally graded layer on the
surface. As a result, HAp transferred layer and functionally graded layer were formed on the
specimen surface by FPP. In the FPPed specimen, Vickers hardness was increased by FPP compared with
that of the untreated specimens, resulting in work-hardening. Rotary bending fatigue tests were
carried out on FPPed, plasma sprayed, FPP + plasma sprayed and untreated specimens. The FPPed
specimens exhibited higher fatigue strength than the untreated specimens. It is due to the increase
in hardness and compressive residual stress by FPP. On the other hand, significant deteriorations of
the fatigue strength for the plasma sprayed specimen was observed in comparison with the result for
the untreated specimen. The fatigue strength of FPP + plasma sprayed specimen exhibited almost the
same fatigue strength as untreated specimen.
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