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Abstract: The grain growth behavior of nickel-based superalloys is of great significance for the formulation of forging and heat
treatment processes. The grain growth behavior of GH3230 alloy was studied in the temperature range of 1 150 ‘C-1 240 “C
for 1-10 hours. The effects of critical process parameters such as heating temperature and holding time, on the grain size
were analyzed, and a grain growth model of GH3230 alloy was established. The results show that the grain growth of
GH3230 alloy is more sensitive to the heating temperature. Grain growth accelerates rapidly with increasing temperature.
When the heating temperature is higher than 1 220 ‘C, abnormal grain growth occurs. The precipitation of carbides on the
grain boundaries pinns the grain growth. After holding at 1 150 °C for 3 hours and at 1 180 °C-1 240 °C for 1 hour, the
original carbides on the grain boundaries gradually dissolve, and the grain growth rate increases. A grain growth model of

GH3230 alloy in the heating range of 1 150 ‘C-1 220 ‘C and holding time not exceeding 10 hours was established as D=D+

e'> %" 2%exp (-133 602/RT) , and the predicted values are in good agreement with the experimental values. The results can

provide certain references for actual production and numerical simulation studies.
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0.069 2328 1.26 13.44 223 037 036 034 191 4H
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Fig. 1  Microstructure of GH3230 in forged state: (a)OM, (b)SEM, (¢)EBSD, (d) distribution of equivalent circular diameter of

grains
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Fig. 2 Microstructure OM images of GH3230 alloy after holding at 1 150 °C for different durations : (a)1 h,(b)2 h,(¢)3 h,(d)5h,

(e)10h
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Fig. 3 Microstructure OM images of GH3230 alloy after holding at 1 180 °C for different durations: (a)1 h,(b)2h,(c)3h,(d)5h,
(e)10h
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Fig. 4 Microstructure OM images of GH3230 alloy after holding at 1 200 °C for different durations: (a)1 h, (b)2 h,(c)3 h,(d)5 h,
(e)10h
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Fig. 5 Microstructure OM images of GH3230 alloy after holding at 1 220 °C for different durations: (a)1 h, (b)2h, (¢)3 h, (d)5h,
(e)10h
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Fig. 6  Microstructure OM images of GH3230 alloy after holding at 1240 “C for different durations: (a)1 h, (b)2 h, (¢)3 h, (d)
5h, (e)10h
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Fig. 7 Carbide distribution of GH3230 alloy after heating at 1 200 °C

for different durations: (a)1 h,(b)2h,(¢)3 h,(d)5h,(e)10h
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Fig. 8 GH3230 alloy after holding for 5 h at 1 200 ‘C: (a) microstructure, (b) W-rich carbide (¢) Cr-rich carbide

R2 GHIRIEEAEMMBEEMFRERET RBA T

R~F
Table 2 The average grain size of GH3230 alloy under dif-
ferent heating temperatures and holding times m

PRI ]/ 1150 °C 1180 °C 1200 °C 1220°C

1 38 41 44 45

2 40 47 51 58

3 45 49 58 63

5 48 55 66 74

10 54 60 71 87
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Fig. 9 Relationship between the average grain size of GH3230 alloy and (a) holding time and (b) heating temperature.
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Table 3 Grain growth index of GH3230 alloy at different
heating temperatures
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1150 0.16
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