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Abstract: The grain growth behavior of the new nickel-based alloy C650R was analyzed and a grain growth model of the al-
loy was constructed. During the experiment, the alloy was analyzed using optical microscopy, scanning electron microscopy
and energy dispersive spectroscopy. The results show that the grain size of the alloy increases gradually with the increase of
heating temperature. When the temperature is higher than 1100 °C , the grain growth is obvious, which is the inflection point
of grain growth. When the holding time is less than 10 h, the grain size does not change significantly. When the holding
time is 20 h, the grain size increases significantly with the increase of temperature. By observing the microstructure of the al-
loy, it is found that with the increase of heating temperature and holding time, the number of carbides in the grain bounda-
ries and crystals of C650R alloy decreases continuously, and the pinning effect of the grain boundaries carbides is gradually

weakened, which results in the grain getting rid of the

Wis HED. 2024-08-19 f&E BEI. 2024-12-06 pinning effect to begin to grow gradually. The grain growth
E4ME. EBRESPEITRIEITH (2021 YFB3704102) ; 2021 4F model of the alloy was established based on the Sellars mod-

5 bR 72 B R TEF & H (TC210H022) el with a small error, which can well describe the grain
S, koK. B, 1994 FEE . TR, growth process of the alloy.
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Table 1 Composition of C650R alloys( w/%)

Material C Cr Co Mo Nb Al Ti Ni
C650R 0. 067 21.82 8.17 12 0.2 0.99 0. 63 Bal.
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Fig. 1  Grain size of C650R alloy at different temperatures and time
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Fig.2  Microstructure of C650R alloy at different heating temperatures for 1 h: (a) 1000 °C, (b) 1050 C, (¢) 1100 °C, (d) 1150 °C, (e) 1200 C
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Fig. 3 Microstructure of C650R alloy at different heating temperatures for 20 h: (a) 1000 C, (b) 1050 °C, (¢) 1100 °C, (d) 1150 °C, (e) 1200 °C
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Fig. 4 SEM images and EDS mappings of C650R alloy at different heating temperatures for 1 h: (a) 1000 °C, (b) 1050 C, (c¢) 1100 C,

(d) 1150 C, (e) 1200 C
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5 AR R R C650R 44: SEM B K. (a)1150 °C/
Lh, (b)1150 C/10 h, (¢)1150 C/20 h, (d)1200 °C/1 h,
(e)1200 C/10 h, (£)1200 °C/20 h

Fig.5 SEM images of C650R alloy at different heating temperatures for
different holding time: (a) 1150 C/1 h, (b) 1150 C/10 h,

(¢) 1150 °C/20 h, (d) 1200 C/1 h, (e) 1200 C/10 h, (f)
1200 °C/20 h
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Table 2 The Q-values, A-values and MSE-values corresponding

to different m-values

m Q/(J/mol) A MSE

1 399 868 9.86x10* 29 258. 18
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10 2322 780 1.57x107 94. 82
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