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Fig. 4 TEM bright field images of SNb along with its diffraction pattern.
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Abstract

Recently, metallic biomaterials such as Ti alloys have been used for artificial hip joints. The
artificial hip joints are composed of a cup, head, and stem. The cup and head require high
frictional wear characteristics, while stem requires excellent mechanical properties. Then,
the materials with both high frictional wear characteristics and excellent mechanical
properties are preferred as next generated metallic biomaterial. Recently, Zr-Nb alloys have
been getting much attention for biomedical applications because of high biocompatibility,
high corrosion resistance, low Young’s modulus and high hardness of oxide (ZrO2). However,
there are only few studies of frictional wear resistance of Zr-Nb alloys for biomaterial
applications.

In this study, the microstructures, mechanical properties, and biocompatibilities of
as-solutionized Zr-Nb alloys with different Nb contents were investigated. Furthermore, in
addition these properties, the frictional wear characteristics of Zr-Nb alloys subjected to
solution treatment and air-oxidizing process (AOP) were investigated. The following results
were obtained.

Zr-5mass%Nb, Zr-10mass%Nb, and Zr-20mass%Nb alloys subjected to solution treatment
(ST) are consisted of &’, ®, and B phases while Zr-30mass%Nb alloy subjected to ST has
single B phase. Young’s modulus of Zr-20mass%Nb alloy is the lowest value of 63 GPa in the
others. Elongation of Zr-20mass%Nb and Zr-30mass%Nb alloys subjected to ST is relatively
high value of 22% and 24%, respectively. Cell proliferation and bone-bonding
characteristics of Zr-Nb alloys are improved with increasing Nb content. Therefore, it is
considered that Zr-Nb alloys have relatively high biocompatibility and belong to non-toxic
metallic biomaterial. The same kinds of oxides with almost the same atomic ratios are
formed on the surface of Zr-20mass%Nb alloy subjected to ST and each AOP. Vickers
hardness of the specimen surface of Zr-20mass%Nb alloy subjected to each AOP are around
4.5 times larger than that of Zr-20mass%Nb alloy subjected to ST. Young’s modulus of
Zr-20mass%Nb alloy subjected to each AOP increases with increasing AOP up to 1073 K. 0.2%
proof stress, tensile strength, and elongation of Zr-20mass%Nb alloy subjected to each AOP
decrease proportionally with increasing AOP temperature. Bone-compatibility of
Zr-20mass%Nb alloy subjected to each AOP is relatively excellent. Frictional wear loss of
Zr-20mass%Nb alloy subjected to each AOP decreases drastically as compared to that of
Zr-20mass%Nb alloy subjected to ST.





