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Effects of Thermomechanical Processing on Changes of
Microstructure and Mechanical Properties in Ti-10Ta-10Nb Alloy

Ju-Young Hwang, Doh-Jae Lee, Kyung-Ku Lee, Kye-Lim Yoon* and Choong-Geug Jun*
Dept. of Metallurgical Engineering, Chonnam National University, Gwangju 500-757, Korea
*Kum-Kang Kikun Co., Ltd., Chonnam, 515-812

Abstract Both commercially pure titanium and Ti-6Al-4V alloy have been widely used as biomaterials because
of their excellent biocompatibility, corrosion resistance and mechanical properties. However, in recent years,
vanadium has been found to cause cytotoxic effects and adverse tissue reactions, while aluminium has been
associated with potential neurological disorders. A newly designed a+f type Ti alloy, Ti-10Ta-10Nb alloy showed
superior properties to CP Ti and Ti-6Al-4V alloy in the point of biomaterial, and elucidated the future uses as a
biomaterial. Microstructural changes of Ti-10Ta-10Nb alloy after hot-rolling, warm-rolling, solution and aging treat-
ment were investigated. According to TEM results, the microstructures after solution treatment were composed of
mostly o phase with a trace of § phase due to adding B-phase stabilizer tantalum and niobium. The microstruc-
tures after warm-rolling is coarse and elongated o phase and hot rolling resulted in very fine o widmanstéatten.
The highest value of hardness was obtained by aging treatment at 400°C for 20hr in which microstructure con-
sisted of very fine o phase in p matrix.

(Received 23 December 2004; accepted 18 February 2005)
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Table 1. The results of EDS analysis on the area shown
in Fig 1-(a)

area |[Tiwt%)| Ta(wt%) | Nb(wt%) | Phase
Point 1 57.84 24.84 17.32
Point2 | 56.86 24.81 18.33 g
Point 3 87.89 8.83 3.28
Point4 | 88.15 8.14 3.71 “
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Fig 1. SEM and TEM microstructures after homogenizing treatment at 1050°C for 24hr, (¢) z=[0001]& and (d) double

diffraction patterns indexed z=[0001] c.
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Fig. 2. (@) OM, (b) SEM and (c) TEM microstructures with (d) z = [0001] and (e) double diffraction patterns indexed
z = [2423 o of Ti-10Ta-10Nb alloy after hot rolling up to 50% reduction.

Fig. 3. (a) OM, (b) SEM and (c) TEM microstructures with (d) z=[0001]o and (e) z=[011]B of Ti-10Ta-10Nb alloy

after warm rolling up to 50% reduction.
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Fig. 4. OM and SEM microstructures of Ti-10Ta-10Nb alloy after hot(a, b) and warm rolling(c, d) up to 80% reduction.
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Fig. 5. Hardness Changes of Ti-10Ta-10Nb alloy after
homogenizing treatment and rolling.
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aging time after solutionizing treatment.
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55hr, (b) double diffraction patterns indexed z=[0001]
from o+ phase and (c) z=[011] from o phase.
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