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Tribological Properties of Aging Treated Titanium Alloy

il R ok e
Yasuhiro Michiyama Kei Demizu

(2010426 H7TH 3H)

This study examines the tribological properties of a titanium alloy. Especially, the effects of aging

treatment on the tribological properties, such as wear amount and coefficient of friction, were investigated

systematically for the beta type titanium alloy (Ti-15V-3Cr-3Sn-3Al). Accelerated aging treatment was conducted
at temperatures of 350-550°C for 2—72 hr after solution treatment at 850°C for 2 hr. A ball-on-flat type friction

and wear tester were used to evaluate tribological properties at 25°C and 50%RH under a dry sliding condition in

which an SUJ2 steel ball was used as the counter-face material. Microvickers hardness values of the titanium alloys

with aging treatment were 260—440 HV. The wear amount and the hardness of the titanium alloy did not correlate

linearly. The wear amount values of the titanium alloys were almost identical in the treatment range of 450-550°C

for 1648 hr. The wear amount of the titanium alloy was affected by the precipitation morphologies of the alpha

phase.
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Table 1 Chemical composition of 15-3 alloy used. (mass%)

\% Cr Sn Al Ti

15.0 3.05 3.06 2.99 Bal.
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Table 2 List of specimens.

Aging temperature ("C)
350 400 450 500 550
0 000-00

2 350-02 | 400-02 | 450-02 | 500-02 | 550-02

4 350-04 | 400-04 | 450-04 | 500-04 | 550-04

8 350-08 | 400-08 [ 450-08 | 500-08 | 550-08

16 | 350-16 | 400-16 | 450-16 | 500-16 | 550-16

Aging time (h)

24 | 350-24 | 400-24 | 450-24 | 500-24 | 550-24

48 | 350-48 | 400-48 | 450-48 | 500-48 | 550-48

72 | 350-72 | 400-72
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Fig. 1 Schematic drawing of the ball-on-flat type friction
and wear tester.
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Fig. 2 Age hardening behavior at 350-550°C in the solution
treated specimens.
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Fig. 4 Optical micrographs of the specimens aged at (a) 400°C for 8 h and (b) 550°C for 8 h.
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Fig. 5 Relation between sliding distance and coefficient of
friction.
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g.6 Relation between microvickers hardness and wear
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Fig. 7 Relation between aging time and wear amount.
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g. 8 Relation between aging time and area rate of alpha
phase.
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Fig. 9 Relation between area rate of alpha phase and wear
amount.
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