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A B S T R A C T

The wear behaviour of heat-treated Ti–35Nb–7.2Zr–5.7Ta (TNZT) and Ti–35Nb–7.2Zr–5.7Ta-

0.5B (TNZTB) alloys (all compositions are in wt%) was investigated in dry condition and

in simulated body fluids. It has been found that there is no straightforward relationship

between the wear rate and the microstructure. The hardness has no appreciable effect on

the wear behaviour of these alloys. The presence of boron in the TNZT alloy deteriorates

its wear properties. The wear rate of TNZT and TNZTB alloys in various media increases in

the following sequence: dry condition < Hank’s solution < bovine serum.
c⃝ 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Friction wear of implant materials is a major clinical prob-
lem (Güleryüz and Cimenoğlu, 2004; Hao et al., 2002; Niinomi
et al., 1999). Sliding and rubbing action at the contact surfaces
of biomedical devices during their service in the body leads to
localized stresses at the contact regions and may cause sub-
stantial damage on their surfaces. Moreover, the combined
effect of corrosion in the human body and corrosion-assisted
wear may cause wear to progress very rapidly on the im-
plant (Güleryüz and Cimenoğlu, 2004). In addition, the wear
of prosthetic components generates debris and releases par-
ticles, which play a major role in implant loosening (Niinomi
et al., 1999). The presence of corrosion and wear products in
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the tissues surrounding the implant may result in a series of
events leading to bone loss and ultimately to the failure of the
implant (Dearnley et al., 2004; Geetha et al., 2004; Gonzalez-
Mora et al., 2003; Kim et al., 2006; Long and Rack, 1998; Ni-
inomi et al., 1999).

Among the conventional surgical implant materials, ti-
tanium and several of its alloys are traditionally used as
biomaterials because of their excellent combination of corro-
sion resistance, biocompatibility and mechanical properties
(Kobayashi et al., 1998; Niinomi et al., 1999; Williams, 2001).
They are generally preferred to stainless steels and Co–Cr al-
loys because of their high strength to density ratio, superior
biocompatibility and corrosion resistance, good mechanical
properties and low elastic modulus (Hao et al., 2002; Velten
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