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Effect of solution treatment on
morphology of near g forged TC21 alloy

HOU Zhi-min, MAO Xiao-nan, LEI Wen-guang, LU Ya-feng, ZHANG Peng-sheng, HAN Dong

(Northwest Institute for Norferrous Metal Research, Xi’an 710016, China)

Abstract: Two-state microstructure of TC21 alloy was obtained by near /8 forging process. The effect of different solution
treatments on the microstructure of TC21 alloy was analyzed by X-ray diffractometry (XRD), optical microscopy (OM)
and electron microscopy (SEM). The XRD analysis reveals that with the decrease of solution treatment temperature, the
phase compositions of TC21 alloy are a” (= Tp), ata"(Ip=935 ), ata"+pf (915, 855 ), a+f (=835 ). The
morphology and mechanical properties of TC21 alloy solution treated at 895  for 2 h with different solution cooling
rate (air cooling, quick furnace cooling, furnace cooling) and then aged by 610 , 4 h, AC was analyzed. As a result,
with the increase of solution cooling rate, there is no obvious change on the primary equiaxed a phase, the content of
secondary o phase decreases, the strength of the alloy increases, and the plasticity decreases at the same time. TC21 alloy
was solution treated at 915, 905, 895, 870 and 835  for 2 h followed by air cooling, respectively. With the decrease of
solution treatment temperature, the width and content of lamellar o phase increase, and there is no difference between the
equiaxed o phase of TC21 alloy solution treated at different temperatures.
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Table 1 Different heat treatment procedures of TC21 alloy
X-ray (XRD) OM SEM Heat treatment Number Heat treatment parameters
B TC21 1" (895 ,2h AC)H610 ,4h, AC)
. . 4 (895 ,2h, QFC")+
Solutiontaging 2 610 . 4h AC)
3 (895 ,2h,FC)H610 ,4h, AC)
1 4 915 ,2h,AC
5% 905 ,2h,AC
Solution 6" 895 ,2h,AC
TC21
7% 870 ,2h,AC
6t s
7350 1 8" 835 ,2h,AC
mm *QFC means quick furnace cooling.
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Fig.1 Morphology of near f forged TC21 alloy
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Fig.3 XRD patterns of TC21 alloy solution treated at different temperatures for 40 min: (a) 935 ; (b) 915 ; (c) 855
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Table 2 Mechanical properties of TC21 alloy after different

solution treatments

Treatment No. Rn/MPa Rpo2/MPa Al% Z1%
1% 1310 1220 5.0 14
2% 1130 1070 10.5 29
3% 1030 975 11 355
2.3 p TC21
4% 5% 6 7 g TC21
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Fig.5 SEM images of TC21 alloy heat treated by different
processes: (a) 1% (b) 2%; (c) 3*
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Fig.6 XRD pattern of TC21 alloy solution treated at 895
for 2 h and followed by FC
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