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The aim of this study is to develop novel ceramic coating through the plasma electrolytic
oxidation (PEO) technique. The results obtained in the study period are as follows;
(D Development of novel titanium oxide film with the apatite—forming ability as well as
photocatalytic activity
To improve the bonding strength between bone and titanium alloy widely used as a
biomaterial, we challenged to the formation of titanium oxide film which has high
apatite—forming ability in vivo. I found that the crystallization of titanium oxide was

promoted when ammonium acetate was chosen as an electrolyte of PEO. Then high



apatite—forming ability can be consequently obtained. I also found that the PEO film
consisted of titanium oxide had relatively high photocatalytic activity, which means that
the material can be sterilized easily by using UV light. The apatite—forming ability is
attributed to OH aromatic group absorbed on anatase (101) surface, which attracts Ca®'
to the negatively charged surface of anatase

@) Development of porous zirconia film with excellent heat shielding

Ni-based single crystal superalloy (SA), which is utilized as a turbine blade of a jet
engine, is usually coated with Zr0O, in order to improve heat resistance. I challenged
to form a ceramic coating on SA with PEO. Before making Zr0, coating, anti—-oxidation A1203
coating was formed by using PEO on aluminum plated SA. The Zr0, coating on SA was
successfully obtained by PEO with K,[Zr (CO,),(0H),] as an electrolyte. In terms of adhesion
strength and heat shielding, the coating showed high performance equivalent to the
conventional thermal barrier coating.

3 Fabrication of oxide film containing silicon nitride particles

I tried to make oxide film containing silicon nitride particles on titanium by PEO with
an electrolyte dispersed with silicon nitride particles. I found that the key parameter
to control the content of silicon nitride is the duration of high voltage per cycle. The
increase in the duration may cause vigorous local convection due to the spark discharge,

by which silicon nitride particles are incorporated in the film.
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