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Table 1 Chemical constitution of TC6 titanium alloy (w/%)

Element Al Cr Mo Fe Si Ti
Content 6 1.5 2.5 0.5 0.3 Bal.
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Fig.1 Microstructure of as-received TC6 titanium alloy
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Fig.2 Water cooled microstructures at different holding temperatures: (a) 700 ‘C, (b) 750 ‘C, (c) 800 C, (d) 850 “C, and (e) 900 C
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Fig.3 Al element concentration in primary (a) and secondary (b) a phase
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Fig.4 Water cooled microstructures after cooling from 900 ‘C down to different temperatures: (a) 800°C, (b) 750 ‘C, (c) 710 C, and (d) 650 ‘C
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Fig.5 Effects of the formation of secondary a on the growth

of primary a
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Fig.6 Water cooled microstructures after cooling from 850 ‘C down to different temperatures: (a) 850 C, (b) 720 C, (c) 680 C, and (d) 620 ‘C
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Fig.7 Water cooled microstructures after cooling from 800 ‘C down to different temperatures: (a) 800 ‘C, (b) 700 ‘C, (c) 650 C, and (d)
600C
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Phase Transformation in TC6 Titanium Alloy during Heating and Cooling

Chen Xun, Fan Qunbo, Yang Xuewen
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: By means of rapid water cooling to retain the microstructure state at high temperature, the phase transformation in TC6 titanium
alloy during heating and cooling processes within the two phase field was investigated. The results show that with increasing the
temperature during the heating process, the secondary a dissolves within a range of temperature between 700 and 850 °C but the primary o
dissolves at 900 °C. The results of energy spectrum analysis show that Al element concentration in primary a is higher than that in
secondary o, that is to say, primary « is more stable than secondary a at high temperature. During the cooling process, the primary a grows
up preferentially at a higher temperature, while due to the formation of secondary a through nucleation and growth, it precipitates at a
relatively lower temperature, and the secondary a precipitates can slow down the growth of the primary a. Furthermore, with reducing the
holding temperature, the precipitation temperature of secondary a gradually decreases.
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