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Microstructure evolution of hot-deformed powder metallurgy
Ti-45A1-7Nb-0.3W alloy during heat treatment

ZHAO Kun, LIU Yong, HUANG Lan, LIU Bin, LI Jian-bo, LIANG Xiao-peng, HE Yue-hui

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Powder metallurgy Ti-45A1-7Nb-0.3W (mole fraction, %) alloy was canned-forged and then heat-treated. The
effects of heat treatment time and temperature on the alloy microstructure evolution were studied. The microstructures of
as-forged alloy and heat-treated alloy were investigated by scanning and transmission microscopy. The results
demonstrate that a few f grains in as-forged alloy are eliminated during heat treatments in the temperature range of
1230—1260 °C. Isochronal annealing experiments show that the o grain size and y grain size rapidly increase with
increasing the temperature, while the volume fraction of y phase steeply decreases and a grains become equiaxial.
Isothermal annealing experiments at 1260 C for 0.5-6 h reveal a sharp increase of a grain size and y grain size with
time. Meantime, the volume fraction of y phase decreases. The microstructure of alloy shows no significant change during
prolonging the annealing time. By calculation, the extreme a grain size at 1260 C is approximately 0.54 D,/V, (D, is
short for y grain size and V¥, is short or the volume fraction of y phase).
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Table 1 Different heat treatments of as-forged alloy

Tec;I:)i'que Heat Treatment Tec;I:)i'que Heat Treatment
HT1 1230 C,4h HT6 1260 C,1h
HT2 1240 C,4h HT7 1260 C,2h
HT3 1250 C,4h HTS 1260 C,6h
HT4 1260 C,4h HT9 1260 C,8h
HT5 1260 C,0.5h
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Fig. 1 XRD patterns of as-HIPed, as-forged and heat-treated
Ti-45A1-7Nb-0.3W alloy
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Fig. 2 SEM images of as-HIPed alloy(a) and as-forged((b),
(¢)) Ti-45A1-7Nb-0.3W alloy
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Fig. 3 SEM images of as-forged Ti-45A1-7Nb-0.3W alloy
heat-treated at different temperatures for 4 h: (a) 1230 C; (b)
1240 C; (c) 1250°C
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Fig. 4 Variation of a grain size (D,), y grain size (D,) and
volume fraction of y phase (¥;)with annealing temperature
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Fig. 5 BSE images of Ti-45A1-7Nb-0.3W alloy heat-treated at 1260 “C for different times: (a) 0.5 h; (b) 1 h; (¢) 4 h;(d) 6 h
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