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Table 1. Corrosion current density (Lor) and corrosion potential (Ecorr) of

Ti-xZr alloys after electrochemical test in artificial saliva solution at
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ABSTRACT

Effects of Zr Content on the Corrosion Characteristics of Ti

Alloy for Biomaterials

Ha, Woo-Hyung, D.D.S.
Director : Prof. Ko, Yeong—Mu, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to develop new dental Ti-Zr alloys having an
excellent mechanical properties, good corrosion resistance and biocompatibility.
Microstructure properties and corrosion resistance obtained the as-cast and
homogenized Ti-xZr alloys were useful for application to biomaterial.

Ti containing Zr up to 10, 20, 30 and 40wt% was many time melted to
improve chemical homogeneity using vacuum furnace and homogenized for 24h
at 1000C in argon atmosphere. Phase constitutions and microstructure of the
samples were characterized by XRD(X-Ray Diffractometry) and OM(Optical
Microscopy), SEM(Scanning Electron Microscopy), respectively.

The corrosion properties of the samples were examined through potenti—

odynamic, potentioststic test in artificial saliva.

_iv_



The results were as follows:

1) In as-cast and homogenized Ti—-xZr samples, a-phase was identified by
XRD.

2) Microstructure properties observed by SEM and OM changed from lamellar
structure to needle-like structure with increasing Zr content.

3) From the results of polarization behavior in the Ti-xZr alloys, it was found
that the corrosion resistance was increased with increasing Zr content.

4) In the passive stability test, current density-time curves indicated that
current density of homogenized treatment rather than as—cast treatment was
significantly decreased with the increasing time and it offers good surface

stability. The current density was decreased with increasing Zr content.
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Table 1. Corrosion current density (I.or) and corrosion potential (Ecor) of Ti-xZr

alloys after electrochemical test in artificial saliva solution at 36.5t1C

As-cast Homogenized

Ti-10Zr Ti-20Zr Ti-30Zr Ti-40Zr Ti-10Zr Ti-20Zr Ti-30Zr Ti-40Zr

(V) -910 -790 -970 -710 -900 -850 -860 -810

(A/em?) | 3.358x107 | 2.861x107 | 8.436x107 | 3.483x107 | 1.880x107 | 1.508x107 | 1.507x107 | 7.702x10*
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Fig. 1. OM micrographs of as—cast Ti-xZr alloys.(x200)
(a) Ti-10Zr (b) Ti-20Zr (c) Ti-30Zr (d) Ti-40Zr

Fig. 2. SEM micrographs of as—cast Ti—xZr alloys.
(a) Ti-10Zr (b) Ti-20Zr (c¢) Ti-30Zr (d) Ti-40Zr
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Fig. 3. OM micrographs of homogenized Ti-xZr alloys.(x200)
(a) Ti-10Zr (b) Ti-20Zr (c) Ti-30Zr (d) Ti-40Zr

Fig. 4. SEM micrographs of homogenized Ti-xZr alloys.
(a) Ti-10Zr (b) Ti-20Zr (c) Ti-30Zr (d) Ti-40Zr
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Fig. 5. X-ray diffraction patterns of Ti—xZr alloys.
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Fig. 7. Current density-time curves(const. 300mV) of Ti-xZr alloys after
potentiostatic test in artificial saliva solution at 36.5+17C.

(a) as—cast (b) homogenized
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Fig. 8. SEM micrographs of surface for as—cast Ti-xZr alloys after
potentiodynamic test artificial saliva solution at 36.5£1C.
(a) Ti-10Zr (b) Ti-20Zr (c) Ti-30Zr (d) Ti-40Zr

Fig. 9. SEM micrographs of surface for homogenized Ti-xZr alloys after
potentiodynamic test artificial saliva solution at 36.5£1C.
(a) Ti-10Zr (b) Ti-20Zr (c) Ti-30Zr (d) Ti-40Zr
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