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Table 1 Chemical composition of GH3625 superalloy (mass

fraction, %)

C P S Cr Fe Mo Nb Al Ti Ni

0.042 0.006 0.0006 21.77 3.68 8.79 3.75 0.21 0.40 60.63
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Fig.1 Curves of true stress—strain and work hardening rate of

GH3625 superalloy tube
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Fig. 2 Microstructures of GH3625 superalloy tube after solution treatment with (1150 ‘C, 1 h, AC): (a) Low magnification; (b)

High magnification
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Deformation twin

Fig.3 Microstructures of GH3625 superalloy tube at different cold deformations: (a) e=15%; (b) e=30%; (c) e=45%; (d) e=60%
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morphology of deformation twin: (a)
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Fig. 5 Microstructures of GH3625 superalloy tube at different annealing temperatures: (a) 1100 C; (b) 1150 C; (¢) 1200 C; (d)
1250 'C
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Fig. 6 Microstructures of GH3625 superalloy tube after
annealing treatment and morphologies of annealing twin: (a)
GH3625 superalloy tube at (1100 ‘C, 1 h, AC); (b) Annealing
twin
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Fig. 7 GH3625 superalloy tube dislocation density and

hardness change curve with cold deformation
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Table 2 Micro-strain, dislocation density and grain size of

GH3625 superalloy tube under different deformation

Cold deformation/%  <¢>"*%  p/(10*'m?)  d/um
0 0.0212 0.484 60.06
15 0.0844 2.433 47.58
30 0.1336 4.601 39.82
45 0.1834 7.232 34.78
60 0.2388 10.968 29.86
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Fig. 8 GH3625 superalloy tube dislocation density and

hardness change curve with annealing temperature

£33 AFEHEKRE T GH3625 A4 EM M RAS {74
P SR
Table 3 Micro-strain, dislocation density and grain size of

GH3625 superalloy tube under different annealing temperatures

Annealing temperature/’C  <¢>"%/%  p/(10”m %)  d/um
25 0.1999 8.873 30.9

1100 0.1237 3.163 53.64

1150 0.0811 1.680 66.21

1200 0.0776 1.331 79.95

1250 0.0114 0.172 91.08
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Behavior of cold work hardening and annealing softening and
microstructure characteristics of GH3625 superalloy

GAO Yu-bi, DING Yu-tian, CHEN lJian-jun, MENG Bin, MA Yuan-jun, XU Jia-yu

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The evolution of dislocation density, hardness and microstructure of GH3625 superalloy tube during cold
plastic deformation and annealing heat treatment were investigated by SEM, OM, XRD and compression test. And the
morphology and formation mechanism of twin in the alloy were discussed. The results show that the cold deformation is
the main factor which affects the plastic deformation mechanism of GH3625 superalloy. When true strain is less than 0.05,
the plastic deformation is dominated by slip deformation, and the mechanism of work hardening is dislocation
strengthening. With the increase of the cold deformation, dislocation density and hardness of GH3625 superalloy tube
significant increase as well as a large amount of deformation twins appear in the microstructure, and the deformation
mode changes from slip-dominated deformation to twin-dominated deformation, and the mechanism is twin strengthening.
With the increase of annealing temperature, dislocation density and hardness of GH3625 superalloy tube gradually
decrease, and the morphology of annealing twin changes gradually from suspended to transgranular. GH3625 superalloy
tube in cold deformarion and annealing processs appears different morphologies of twin, it can be divided into suspended
twin and transgranular twin which have different formation mechanisms in growth, the former is the motion of partial
dislocations, the latter is the stacking faults mechanism.

Key words: GH3625 superalloy; work hardening; annealing softening; deformation twin; annealing twin
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