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Table 1 Chemical composition of TC4 alloy (/%)
Al \% Fe C N 0 H Ti
6.09 418 0.09 <0.10 <0.05 =0.20 <0.015 Bal.
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Fig.1 Microstructure of TC4 alloy bar
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Table 2 Heat treatments of TC4 alloy

Sample No. Heat treatment
1 940 C/1 h, AC
2 960 ‘C/1h,AC
3 980 ‘C/1 h,AC
4 980 ‘C/1h, FC
5 980 ‘C/1h,WC

Note: AC-air cooling; FC-furnace cooling; WC-water cooling
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Fig.2 Microstructures of TC4 alloy under different heat treatment conditions: (a) 940 ‘C/1 h, AC; (b) 960 C/1 h, AC;
(c) 980 C/1 h, AC; (d) 980 ‘C/1 h, FC; (e, f) 980 ‘C/1 h, WC
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Fig.3 Effect of annealing temperature on strength and

ductility of TC4 alloy
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Fig.4 Effect of cooling rate on strength and ductility
of TC4 alloy
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Fig.5 Effect of annealing temperature on impact toughness
of TC4 alloy
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Fig.6 Effect of cooling rate on impact toughness of TC4 alloy
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Fig.7 SEM images of TC4 alloy impact specimens under different heat treatment conditions: (a) 940 “C/1 h, AC;
(b) 960 °C/1 h, AC; (c) 980 ‘C/1 h, AC; (d) 980 ‘C/1h, FC; (e) 980 C/1h, WC
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Effect of Annealing Temperature and Cooling Rate on Microstructure
and Properties of TC4 Titanium Alloy

Xu Woujiao, Tan Yuquan, Gong Lihua, Zhang Lei
(Chongging University, Chongging 400044, China)

Abstract: The strength (ov, 00.2), ductility (d, ) and impact toughness (ax) of TC4 alloy annealed at 940, 960, 980 <C and cooled at
different cooling rates after 980 <C annealing were tested by tensile tests at room temperature and impact tests at room temperature.
Combined with metallography and fractography, the influence of annealing temperature and cooling rate were studied. The results show
that the strength, ductility and impact toughness decrease with the increasing of annealing temperature; however, the strength increases, but
the ductility and impact toughness decrease with the increasing of cooling rate.

Key words: TC4 titanium alloy; strength; ductility; impact toughness
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