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Fig.1 Original microstructure of TC21
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Table 1 Tension test and heat treatment scheme of TC21 alloy

Deformation condition Heat treatment parameters

970 C/1hAC
970 ‘C/1 hAC+930 C/1hAC

1 o
00003357 900°C 476 /1 h AC+930 C/LNAC +

590 ‘C/4 h AC
880°C 970 ‘C/1hAC+900 ‘C/1hAC+
L 900°C 590 ‘C/4 h AC
0.000338™  gy0:c 970 ‘C/1 hAC+930 ‘C/1hAC+
940 C 590 ‘C/4 hAC

®2 TC2QLHKASHEME
Table 2 Elongation of TC21 alloy

Deformation

i 0,
No. temperature/'C Elongation, 6/%
1 880 408.60
2 900 323.13
3 920 311.80
4 940 188.13
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Fig.2 Microstructures of TC21 alloy after superplastic deformation at different temperatures: (a) 880 ‘C, (b) 900°C, (c) 920 C, and
(d) 940 C
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Fig.3 TC21 alloy microstructure during triple heat treatment: (a) 970 ‘C/1 h AC, (b) 970 “C/1 h AC+900 C/1 h AC, (c) 970 C/1 h
AC+900 C/1hAC+590 C/4 hAC, and (d) 970 C/1 h AC+900 “C/1 h AC+590 C/4 hAC(SEM)
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Fig.4 Microstructure of TC21 alloy after superplastic deformation and triple heat treatment: (a~d) 970 ‘C/1 h AC+900 C/1 h
AC+590 C/4 h AC; (e~h) 970 ‘C/1 h AC+930 "C/1 h AC+590 ‘C/4 h AC; (a, e) deformed at 880 C; (b, f) deformed at 900 C;

(c, g) deformed at 920 °C; (d, h) deformed at 940 C
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Effects of Triple Heat Treatment on Superplastic Tensile Microstructure of TC21 Alloy

Zhu Shenliang, Dong Hongbo, Zhang Guihua, Liu Cheng, Yu Xinping
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: After superplastic tensile deformation and triple heat treatment, the effects of triple heat treatment on superplastic tensile
microstructure of TC21 titanium alloy were investigated. The results show that obvious dynamic recrystallization occurs in the process of
superplastic deformation. The « phase content decreases with the increase of the deformation temperature and a—# phase transition starts.
After superplastic deformation and # solid solution heat treatment for the first time, TC21 titanium alloy obtains single-phase f structure.
Through high temperature aging and low temperature aging in the (a + ) phase region, fine acicular a phase precipitates in g matrix, and
TC21 alloy obtains baskets structure. Acicular a phase content increases with the increase of deformation temperature and the second heat
treatment temperature. At the same time, acicular o phase content increases, and a grains grow up and intertwine, resulting in marked
basketweave microstructure.
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