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Table 1 Chemical composition of TC4-DT alloy
(w/%)
Al \Y% O N C Fe H Ti
6.08 4.19 0.11 0.005 0.009 0.06 0.002 Bal.
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Fig.1 Initial microstructure of TC4-DT alloy used in the

experiment
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Fig.2 Microstructures of TC4-DT alloy after different solution treatments at different temperatures followed by aging: (a) 910 ‘C/1 h
AC+550 C/4h AC, (b) 930 ‘C/1 h AC+550 C/4 h AC, (¢) 930 ‘C/1 h FC+550 ‘C/4 h AC, (d) 955 C/1 h AC+550 ‘C/4 h AC,
(e) 965 C/1 h AC+550 C/4 h AC, and (f) 975 'C/1 hAC+550 ‘C/4h AC
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Fig.4 Effect of heat-treatment temperature on primary a phase

content of TC4-DT alloy
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Fig.5 Effect of heat-treatment temperature on secondary a phase

length-width ratio of TC4-DT alloy
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Fig.6  Growth of a phase by combination
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Fig.7 Effects of solution temperature on fracture toughness

of TC4-DT alloy
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Fig.8 Crack propagation route for Kc fractography obtained by
heat-treatment at 930 ‘C/1 h +550 C/4 h AC: (a) FC and
(b) AC
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Effect of Heat Treatment in a+f Zone on Fracture
Toughness of TC4-DT Titanium Alloy

Guo Ping', Zhao Yongging', Zeng Weidong?, Hong Quan', Mao Xiaonan', Jia Weiju', Zhang Yonggiang'

(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(2. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Effect of morphology and quantity of the primary a phase in TC4-DT titanium alloy on fracture toughness was discussed.

Different a phase contents were obtained by heat treatment below phase transition point. The results show that contents of primary a phase

drop with solution temperature increasing, and the size of grains changes little. The content of secondary a phase increases, and

length-width radio increases with solution temperature increasing, which increases the fracture toughness. Compared with the alloy under

air cooling, the alloy under furnace cooling exhibits larger primary a phase, thicker lamellar a, and much higher fracture toughness. Then

the growth mechanism was analyzed through fracture.
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