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The purpose of this study was to investigate corrosion characteristics of Ti-xTa alloys with Ta contents.
Ti-xTa alloys used as samples (x=30, 40%) were arc-melted under argon atmosphere of 99.9% purity. Ti-xTa
alloys were homogenized for 12hr at 1000°C and then water quenched. The surface characteristics of Ti-xTa
alloys were investigated using optical microscopy (OM) and X-ray diffractometer (XRD). The anodic corrosion
behaviors of the specimens were examined through potentiodynamic, potentiostatic and galvanostatic test
in 0.9 % NaCl solution at 36.5+1°C. After corrosion test, the surface characteristics of Ti-xTa alloys were
investigated using OM. The microstructure of Ti-Ta alloy showed the beta structure with Ta content. The
corrosion resistance of Ti alloy was improved by increasing Ta content and the corrosion morphology of
Ti-Ta alloy showed that the site attacked by chloride ion decreased from the active to passive region with
Ta content. Potential of Ti-40Ta alloy increased as time increased, whereas, current density of Ti-40Ta
alloy decreased as time increased compared to Ti-30 alloy.
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CORROSION CHARACTERISTICS OF TI-XTA ALLOYS WITH TA CONTENTS
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Table 1. The experimental conditions

Potentiodynamic test
EG&G Co. Model-263 A

Working Equipment

Working Electrode Samples (Ti-xTa)
Reference Electrode Saturated Calomel Electrode
Counter Electrode High Dense Carbon
Electrolyte 0.9% NaCl
Working Temp. 36.5£17T
Gas Purging Ar gas. 5 scem
Scan rate 1.667mV/s
Scan Definition -1500 ~ +2000 mV

Fig. 1. OM images showing the microstructures of the Ti-xTa; (a) Ti-30Ta,
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(b) Ti-40Ta.
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Intensity (a.u)
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—— (b) Ti-40Ta
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Fig. 2. XRD patterns of Ti-xTa alloys: (a) Ti-30Ta, (b) Ti-40Ta.
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Fig. 3. Anodic polarization curves of Ti-xTa alloys after potentiodynamic test in 0.9 % NaCl solution at 36.5 = 1C. (a) Ti-30Ta,

(b) Ti-40Ta.
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Table 2. Corrosion potential (E,.), current density at +300mV
(Izoomv), and corrosion current density (L,on) of Ti-xTa alloys
after potentiodynamic test in 0.9 % NaCl solution at 36.5+1 C
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Fig. 4. OM images showing the corrosion morphology of Ti-30Ta after anodic polarization test at (a) 1 region, (b),(b-1) 2 region,

(c) 3 region, (d) 4 region, and (e) 5 region of Fig. 3(a).
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Fig. 5. OM images showing the corrosion morphology of Ti-40Ta after anodic polarization test at (a) 1 region, (b),(b-1) 2 region,

(c¢) 3 region, (d) 4 region, and (e) 5 region of Fig. 3(b).
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Fig. 6. Current-time curves of Ti-xTa alloys at +300mV in
0.9 % NaCl solution at 36.5 +1C.
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Fig. 7. Potential-time curves of Ti-xTa alloys in 0.9 % NaCl
solution at 36.5 +1T.
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