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Abstract

Electrochemical properties of Ti-30Ta-(3~15)Nb alloys coated by HA/Ti compound layer have been studied
by various electrochemical method. Ti-30Ta binary alloys contained 3, 7, 10, and 15 wt% Nb contents were
manufactured by the vacuum furnace system. The specimens were homogenized for 24 hrs at 1000°C. The
samples were cut and polished for corrosion test and coating. It was coated with HA/Ti compound layer
by magnetron sputter. The HA/Ti non-coated and coated morphology of Ti alloy were analyzed by x-ray
diffractometer(XRD) and filed emission scanning electron microscope(FE-SEM). The corrosion behaviors were
investigated using potentiodynamic method in 0.9% NaCl solution at 36.5x1°C. The homoginazed Ti-30Ta-
(3~15 wt%)Nb alloys showed the o+ phase, and B phase peak was predominantly appeared with increasing
Nb content. The microstructure of Ti alloy was transformed from needle-like structure to equiaxed structure
as Nb content increased. HA/Ti composite surface showed uniform coating layer with 750 nm thickness. The
corrosion resistance of HA/Ti composite coated Ti-alloys were higher than those of the non-coated samples
in 0.9% NaCl solution at 36.5£1°C. Especially, corrosion resistance of Ti-Ta-Nb system increased as Nb
content increased.
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Table 1. The coatings condition of sputtering targets
Coating condition Ti/HA film

Target Ti/HA(99.999%)
Base pressure 107 Torr
Working pressure 10~ Torr
Gas Ar (40 sccm)
Operation temperature 150°C
Pre-sputtering 20 min
Deposition time 40 min
Power supply 100 W/40 W

Table 2. The condition of electrochemical corrosion test

Potentiodynamic test

Electrolyte 0.9% NaCl
Working electrode Sample

Counter electrode High dense carbon
Reference electrode SCE

Scan rate 1.67 mV/s
Temperature 36.5+1°C
Frequency range -

A.C amplitude -

Point -
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Fig. 1. FE-SEM showing the microstructure of Ti-30Ta-
xNb alloys; (a) Ti-30Ta-3Nb (X 500), (b) Ti-30Ta-
7Nb (X 1000}, (c) Ti-30Ta-10Nb (X 500), (d) Ti-
30Ta-15Nb (X 500).
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Fig. 2. XRD patterns of Ti-30Ta-(3~15 wt%)Nb alloys.
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Fig. 3. FE-SEM micrographs showing the HA/Ti coated
layer on the Si wafer.
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Fig. 4. FE-SEM showing the HA/Ti coated surface of
Ti-30Ta-xNb alloys; (a) Ti-30Ta-3Nb (X 50k), (b)
Ti-30Ta-7Nb (X 50k), (c) Ti-30Ta-10Nb (X 50k),
(d) Ti-30Ta-15Nb (X 50k).
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Fig. 5. XRD patterns of HA/Ti coated Ti-30Ta~(3~15
wt%)Nb alloys.
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Fig. 6. Potentiodynamic polarization curves of Ti-30Ta-xNb alloys after potentidynamic test in 0.9% NaCl solution at

36.5+1°C.
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Table 3. Corrosion potential (E..), corrosion current density (l..) and current density (lpomy) of Ti-30Ta-xNb alloys
after electrochemical test in 0.9% NaCl solution at 36.5+1°C

. . Alloys
Coating Unit Ti-30Ta-3Nb Ti-30Ta-7Nb Ti-30Ta-10Nb Ti-30Ta-15Nb
Eeor (mV) ~480 -860 -1030 ~520
Non Leor (Alem?) 2.57%107° 467X 107 534x10°° 1.24X10°°
Lzoomy (Aem’) 1.68X 107 7.10X10° 1.67X10°7 9.16X10°°
Eeore (MV) -390 -360 =370 -350
HA/Ti Lon (A/em?) 2.60x10°¢ 1.01X10°° 1.08X107¢ 420x107
Loomy (A/cm?) 1.53x107° 6.62X10°° 424x10° 2.08X10°
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