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Hot compression deformation behaviors and
microstructure evolution of GH625 Ni-based alloy
WU Zhi-gang, L1 De-fu
(Beijing General Research Institute for Non-ferrous Metals, Beijing 100088, China)
Abstract: The hot deformation behaviors of GH625 nickel-based alloy were investigated by hot compression tests with
Gleeble—1500D simulated machine. The true stress—true strain curves in the temperature range of 1 000—1 200  and
strain rate of 10 —10 s~' were obtained. The true stain—stress curves were corrected in consideration of the friction and
deformation. The material constants, the activation energy (0) of 635.38 kJ/mol, a of 0.008 404 MPa ™', and n of 3.52, of
high-temperature deformation for GH625 were obtained by the linear regression of peak stress. The constitutive equation
of GH625 alloy containing the strain was established through non-linear regression. When the strain rate is 0.1 s', the
volume fraction of dynamic recrystallization increases with increasing the temperature. The results show that partial
dynamic recrystallization can be received when the temperature ranges from 1 000  to 1 100 , and fully dynamic
recrystallized structure can be received when the temperature reaches 1 200 . And the average dynamically recrystallized
grain size is about 22.21 um.
Key words: GH625 alloy; flow behavior; deformation heat; constitutive equation; dynamic recrystallization
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Table 1 Chemical composition of GH625 Ni-based alloy

(mass fraction, %)

C Cr Mo Nb Fe Mg Al Mn Si Ti Ni

0.053 21.32 8.58 3.73 0.11 0.01 0.18 0.04 0.09 0.16 Bal.

1200 30 min
d 8mm>=<12 mm 1
Gleeble—1500D
1000 1050 1100 1150 1200

1 GH625
Fig.1 Microstructure of GH625 Ni-based alloy after homo-

genization
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Fig.2 Instantaneous temperatures of GH625 Ni-based alloys
under different strain rates at 1 000
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Fig.3 True stress—strain curves
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of GH625 Ni-based alloy before

and after correction under different deformation conditions:
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Fig.6 Relationship between flow stress and Zener-Hollomon

parameter
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Table 2 Values of a, Q, n and In4 at different strains

P n In4 a/MPa! O/(kJ-mol™)
0.1 4.23 41.23 0.009 338 061 535.80
0.2 3.87 42.99 0.006 310 924 529.44
0.3 3.58 42.73 0.005 629 940 517.39
0.4 3.36 42.04 0.005 561 513 505.64
0.5 3.46 40.08 0.004 843 598 474.30
0.6 3.37 44.70 0.005 516 320 528.99
0.7 3.57 48.12 0.005 602 241 566.14
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Fig.7 Comparison between corrected stress—strain curves
and calculated stress—strain curves of GH625 Ni-based alloy
after high-temperature deformation at & of 10 s' (a) and

temperature of 1 150 (b)
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