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Table 1 Chemical composition of alloy GH4738 (/%)
C Ti Al Mo Co Cr B Zr Ni
0.03 3.13 153 4.44 1335 18.74 0.004 0.070 Bal.
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Table 2 Heat treatment processes of alloy GH4738
Stabilizing
treatment
a 1020 C,4h,AC 845 C,4h,AC 760 C,16h,AC
b 1080 ‘C,4h,AC 845 C,24h,AC 760 C,16h, AC

No. Solution treatment Aging treatment
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Fig.1 Schematic diagram of stress relaxation curve
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Fig.2 Stress relaxation curve at different temperatures (a) and

the residual stress after 50 min stress relaxation test (b)
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Fig.3 Fitting curves of stress relaxation (a) and the stress

relaxation limit (b) at different temperatures
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Table 3 Parameters of the fitting stress relaxation curves
T/C a—,/MPa A]_ Az A3 a b C

600 437.3 443 167 119 200.3 15259 27.8

700 3722 46,7 46.7 482 36.2 36.2 22226

800  111.1 117.1 1433 176.7 37.0 11645 1.8
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Fig.4 In(dep/dt)-Ino curve at different temperatures
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Fig.5 Relaxation rate of two stages (a) and the threshold stress

o, and grain stability coefficient Sy (b) at different tem-

peratures
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MPa; (d) 800 ‘C/510 MPa
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Fig.8 In(dey/dt)-Ino curve at different initial stress
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Table 4 Relaxation rate of two stages under different heat
treatment systems

Heat treatment Relaxation rate of Relaxation rate of

systems first stage/MPa min™ second stage/MPa min™
a 2.63 0.025
b 2.63 0.036
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Stress Relaxation Behavior of GH4738 Superalloy

Zhu Qing, Dong Jianxin, Zhang Maicang, Yao Zhihao
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of the temperature, the initial stress and various heat treatment regimes on the stress relaxation in the superalloy
GH4738 were investigated. The results indicate that a threshold stress is found between two stages. Below the threshold stress, the plastic
strain rate falls fast. The relaxation stability of the alloy decreases with the increase of temperature; meanwhile, the stress relaxation rate
rises and the relaxation limit declines. The stress relaxation rate of the first stage speeds up and the relaxation limit increases when the
initial stress is improved. Different heat treatment systems mainly affect the second stage of the stress relaxation, whereas, no obvious
influence is observed on the threshold stress and the relaxation stability.
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