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Table 1 Chemical composition of GH696 superalloy (mass

fraction, %)

Cr Ni Mo Ti
10.0-12.5 21.0-25.0 1.00—-1.60 2.60-3.20
Al Mn Fe

<0.80 <0.60 Bal.

B 1 fvA GH696 &4 RIS
Fig.1 Optical micrograph of as-received GH696 superalloy
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Fig. 2 Flow stress—strain curves of GH696 superalloy during isothermal compression at different strain rates: (a) 0.01 s '; (b) 0.1
sh(e)1.0s " (d)10.0s™!

(2)

3 AIBIENT GH696 & 4 45 A2 T WML 2B (6= 0.01 s, AH/HG=50%)
Fig. 3 Effect of deformation temperature on microstructure of isothermally compressed GH696 superalloy ( &=0.01 s,
AH/Hy=50%): (a) 910 C; (b) 970 C; (c) 1030 C; (d) 1090 C
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Fig. 4 Effect of strain rate on microstructure of isothermally compressed GH696 superalloy (=1060 ‘C, AH/Hy=50%): (a) 10.0 s ";

(1) 1.0s () 0.1s57";(d)0.01 5"
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5 AERREXT GH696 & 4k 4 AR I AL 4L 1 31 (=1060°C, £=0.1s"")
Fig. 5 Effect of height reduction on microstructure of isothermally compressed GH696 superalloy (=1060°C, £=0.1s"): (a) 30%;

(b) 40%; (c) 50%; (d) 60%
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Fig. 6 Work hardening rate versus flow stress of GH696
superalloy (=1030°C, £=0.01s")
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Fig. 7 Derivative of strain hardening rate (d6/do) of GH696

superalloy versus flow stress o (=1030C, £=0.01s")
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F2 GH696 GE&TE & L& T e,
Table 2 Values of &, of GH696 superalloy under different

deformation conditions

-1 ép

o 1000 ‘C  1030°C 1060 °C 1090 °C 1120°C
0.01 0.182 0.171 0.168 0.165 0.155
0.1 0.2 0.189 0.17 0.18
1.0 0.31 0.32 0.32
10.0 0.29 0.28 0.28

&3 GH696 GEAERRILHFMN T e
Table 3 Values of & of GH696 superalloy under different

deformation conditions

L Ee

e 1000 °C 1030 °C 1060 C 1090 'C 1120 C
0.01 0.072 0.07 0.071 0.071 0.066
0.1 0.071 0.068 0.065
1.0 0.13 0.128

10.0 0.124 0.114 0.114




27 455 8

VERAE, S GH696 o s A 45 Sk 1557

0.14 | (a) .

0.12 +

& 0.10F

0.08 -

0.06

024 027 030 033

&p

0.15 0.18 0.21

-1.1

(b)

-13+

& -1.5}F

Ineg

-1.7F

-19r

1 1 1 1 1

29 31 33 35 37 39
InZ

10 GH696 <5z 7 IV 22 it e (B 1V 2% (1) A8 A (L B AR
bt Z 53t

Fig. 10 Variation of critical strain with peak strain(a) and

peak strain with Z parameter(b) of GH696 superalloy
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F 4 GH696 G4 5B IE4AM T &k 1H
Table 4 Values of &k under different deformation conditions of

GH696 superalloy

els™! k
1000 °C 1030 °C 1060 ‘C 1090 °C 1120 C
0.01 0.256  0.1704  0.1283  0.1023  0.1331
0.1 0.3815 0.2542  0.2501
1.0 1.1463 03549  0.1544
10.0 1.0814 13314  0.7771

Fz5 GH696 5o &LHAM N m i
Table 5 Values of m under different deformation conditions

of GH696 superalloy

m
éls!
1000 '°C 1030 °C 1060 C 1090 'C 1120 C
0.01 2.0898 25817 29815  3.1262  3.0027
0.1 1.5933 2.0179  2.0238
1.0 1.4172 1.4231  2.5977
10.0 1.329 1.47315 1.9608
0.5
0
-0.5
= -10
=13
-2.0
=2.5
40
1.2
1.0
IS
= 0.8
0.6
04 Il 1 1 1
30 31 32 33 34 35

InZ
12 GH696 5 aMMEEHE kAl m 5 Z 8L FA il

o
Fig. 12 Relationships between Z parameter and k(a) and m(b)
of GH696 superalloy
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dy, =2.167x10% 270244 (13)
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Dynamic recrystallization model of GH696 superalloy

XU Zhao-hua, LI Hong, LI Miao-quan

(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The deformation behavior of GH696 superalloy was studied by isothermal compression experiments the
deformation temperatures ranging from 880 to 1120 °C, strain rates ranging from 0.01 to 10.0 s™' and deformation degree
ranging from 30% to 60%. The microstructure of GH696 superalloy after compression was observed on a microscope.
The results show that dynamic recrystallization of GH696 superalloy occurs more easily at higher deformation
temperature and lower strain rate. The critical strain of dynamic recrystallization of this alloy is identified based on the
work hardening rate versus flow stress curves. The kinetics of dynamic recrystallization of GH696 superalloy is
established based on Avrami equation. A model for DRX grain size is established based on OM experimental
measurement results of GH696 superalloy.

Key words: GH696 superalloy; isothermal compression; dynamic recrystallization; grain size
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