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Effects of alloy states on recrystallization of
single crystal superalloy DD6

XIONG Ji-chun, LI Jia-rong, LIU Shi-zhong, HAN Mei

(National Key Laboratory of Science and Technology on Advanced High Temperature Structural Materials,
Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The samples of single crystal superalloy DD6 were grit blasted and heat treated in the temperature range of
1 100—-1 250  for 4 h in vacuum atmosphere, then the recrystallizations of as-cast and standard heat treatment DD6
alloys were investigated, respectively. The results show that the equiaxed recrystallization grains nucleate in as-cast
samples heat treated at 1 200 , while the equiaxed recrystallization grains occur in the standard heat treatment samples
heat treated at 1 150 . The recrystallization region consists of cellular recrystallization and equiaxed recrystallization
grains at different states. With the improvement of the heating temperature, the size of cellular recrystallization decreases,
while the size of equiaxed recrystallization grains increases, and the coarse y ' phase in the cellular recrystallization
changes from lamellar to equiaxial. By comparing with the as-cast samples, the standard heat treatment samples tend to
recrystallization at the same heating temperature due to the absence of coarse y' and y+y' eutectic.
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Table1 Nominal composition of DD6 alloy(mass fraction, %)
Ct Co Mo W Ta Re Nb Al Hf Ni
43 9 2 8 75 2 05 56 01 Bal

mL  HCI+80 mL H,O

1 DD6

Fig.1 Microstructures of DD6 alloys: (a) ¥ ' phase in dendrite core in as-cast; (b) y ' phase in interdentrite in as-cast; (c) y+y’

eutectic in as-cast; (d) 7' phase after standard heat treatment
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Fig.2 Microstructures of as-cast grit blasted DD6 alloys after different heat treatments: (a) 1 100 ,4 h; (b) 1 150 , 4 h; (c) 1 200

, 4 h; (d) y+y' eutectic with heat treatment of 1 200

,4h; (e) 1250

, 4 h; (f) y+y' eutectic with heat treatment of 1 250

,4h
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Fig.3 Microstructures of standard heat treatment grit blasted DD6 alloys after different heat treatments: (a) 1 100 , 4 h;
(b) 1150 ,4h;(c)1200 ,4h;(d)1250 ,4h
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