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Fig.1 Microstructures of GH720Li alloy with different initial grain sizes: (a) ASTM 3, (b) ASTM 6.5, and (c, d) ASTM 10
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Fig.2 Variations of flow curves of alloys with different initial grain sizes with hot deformation variables: (a) 0.5 s and (b) 0.01 s!
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Fig.3 Microstructures of the initial ASTM 3 GH720L1i alloy after 70% deformation with different temperatures and strain rates: (a) 1070
‘C,0.55"; (b) 1070 °C, 0.1 5™"; () 1070 °C, 0.01 s™'; (d) 1070 °C, 0.001 s™'; (e) 1100 “C, 0.1 s'; (f) 1100 °C, 0.01 s'; (g) 1100 °C,
0.001 s™"; (h) 1130 °C, 0.01 s™'; (i) 1160 °C, 0.01 s™!
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Fig.4 Microstructures of the initial ASTM 6.5 GH720Li alloy after 70% deformation with different temperatures and strain rates: (a) 1070 C,
0.55"; (b) 1070 °C, 0.1 s'; (c) 1070 °C, 0.01 s™'; (d) 1070 “C, 0.001 s™"; (e) 1100 °C, 0.1 s™'; (f) 1100 *C, 0.01 s™'; (g) 1100 C, 0.001 s™';
(h) 1130 °C, 0.01 s™'; (i) 1160 °C, 0.01 s™*
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Fig.5 Microstructures of the initial ASTM 10 GH720Li alloy after 70% deformation with different temperatures and strain rates: (a) 1070
‘C,0.55"; (b) 1070 °C, 0.1 5™"; () 1070 °C, 0.01 s™'; (d) 1070 °C, 0.001 s™'; (e) 1100 “C, 0.1 s'; (f) 1100 °C, 0.01 s™'; (g) 1100 °C,

0.001 s™"; (h) 1130 °C, 0.01 s"; (i) 1160 °C, 0.01 s™'
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Fig.6 OIM maps for GH720Li alloy samples with different initial
grain sizes hot deformed at 1100 “C and 0.5 s': (a) ASTM 3,
30%; (b) ASTM 3, 50%; (c) ASTM 6.5, 10%; (d) ASTM 6.5,
30%
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Fig.7 Misorientation angle distribution with deformation for
GH720Li alloy samples with initial ASTM 3 grain size hot
deformed at 1100 °C and 0.5 s™'

B A A 5 S B0 ARSI BOLE 6d), i i
WA G B B R4 e, XA ASTM
6.5 iR £ 4 LU A6 i AL I AN B B0 25 1 45 B AL
= A PR A A%y . R, LT ASTM 6.5 R fib R &
ST AR EL S S H 4T

K 8 MHI4h ASTM 10 %4 4:4E 1100 'C, 0.01 s
LRI S G i OIM B Fe AN TR B i) 2 9 Bl & 9 i

N
RSN

sy
(>

~i!f*‘ ]

AR BT T LVE 1, SR TE ) K &
f T E N A B AL LT 8a), i BT A S DA
B ZEAR /NI /N B b I . AR TR & 30% 0N, /)
AR O, KA A B8, B
AR T 15 3G I INE /N S B O S O ) KR R A SR e e . AT
H50%IN, AN LA SR E B, KR B
T . XU BRI AR SRR R A e RVR R T R
ARG BTG i, AT O b I B A A
FEREAAR T FE P AR A, Rk, BT sl A&
ghenAh, 5 IAT A O R S AR T LA AR A
T b ke J AR U
2.5 MEMBALRIEHIE

Kl 9 AHIih ASTM 6.5 2ok fE & & #umn TAZ
PAPEHIE. L, 5 0%R 1130 CLL LA
DX ] A & A B 46, @R oR 1130 C LR AR
DX A] A & A 0 46, RO 1130 C LU R AR
XA R AE S A4S, OFRR 1130 CLLEMARE
DXCTR] A R A 5 A A, T B R 4 DX 40 40 T 45
DX R R 58 4 P45 0 DX 0] o 32 Bt bar 88 PR 6 4 0305 AL 3R 1
SR Bt IR AN I K ) B o & .
SE T BN TS A : 1070~1100 CL 0.5 s 50%~70%,
1070~1100 C. 0.1 s 70%LL &% 1100 ‘C. 0.01 s,
70%[1 A2 TE X 1] 6

K10 A4 ASTM 10 2 ok B 6 4 (1) #uim T A8

0 IO DO o0

P \\FE i Mot
<10 10~15 >15

Misorientation Angle/(°)

Bl 8 W14 ASTM 10 AR & 478 1100 Ty 0.01 s™ 4 F LAY & (1) EBSD 4148 K Ziil 45 1
Fig.8 EBSD observation and statistical results for GH720Li alloy samples with initial ASTM 10 grain size hot deformed at 1100 ‘C and

0.01 s after 10% (a), 30% (b), and 50% (c) deformation; (d) misorientation angle distribution with deformation
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Fig.9 Schematic diagrams of microstructure control of GH720Li alloy with initial ASTM 6.5 grain size during hot deformation: (a) 0.5 s,

(6) 0.1s™, () 0.01 s, and (d) 0.001 5!
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Influence of Initial Grain Size on Microstructure Evolution
During Hot Deformation for GH720Li Superalloy

Yu Qiuying, Lan Bo, Zhang Mincong, Lin Yingying, Fang Shuang, Sun Xing
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The microstructure evolution of wrought GH720Li alloy with three different initial grain sizes during isothermal hot
deformation was studied. The results show that grain size finer than ASTM 6.5 is considered to be the key critical initial condition for the
final fine-grain structure, and a wider hot deformation window is found for the alloy with the initial grain size of ASTM 10 or higher. The
obvious effect of initial grain size on hot flow behavior is observed. The coarser the grain structure, the greater the hot flow behavior of
the alloy. Discontinuous and continuous dynamic recrystallizations play important roles for the alloy with the initial ASTM 3 grain size.
The alloy with the initial grain size of ASTM 6.5 is mainly subjected to discontinuous dynamic recrystallization. Dynamic recrystallization
and superplastic deformation mechanism play important roles for the alloy with the initial ASTM 10 grain size. The hot working window
of GH720Li alloys with ASTM 6.5 and ASTM 10 grain size was further determined for the final uniform fine grain structure.

Key words: GH720Li alloy; grain size; hot deformation; microstructure; recrystallization
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