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Abstract: Thermal compression test of C630R rotor steel was carried out by Gleeble-3800 thermal simulation testing ma-
chine at temperature range of 1 000-1 200 ‘C and strain rate of 0. 01-1 5™, the thermal deformation behavior and the influ-
ence of different process parameters on the microstructure were studied, the constitutive equation and hot processing map
of the C630R rotor steel at true strain of 0. 8 was constructed. The experimental results indicate that the true stress of the
C630R rotor steel decreases with the enhancement of deformation temperatures to 1 200 °C and the reduction of true strain
rate to 0. 01 s". When the deformation temperature is higher and the compression strain rate is lower, C630R rotor steel is
preferred to produce dynamic recrystallization. Thermal deformation activation energy Q of the C630R rotor steel is calcu-
lated to be 530. 155 kJ/mol by using the corrected flow stress curves, and the constitutive equation is & = 5. 85 X
10"[sinh (0. 011 40 ) [*®+ exp (=530 155/RT) , the processing maps at true strain of 0. 8 are plotted. The reasonable ther-
mal processing parameters for C630R rotor steel under true strain of 0. 8 is: deformation temperature of 1 075-1 200 C,
strain rate of 0. 01-0. 11 s™".
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Fig. 1 Microstructure of the forged C630R rotor steel
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Fig. 2 Schemdiagram of thermal compression deformation pro-
cess of the C630R rotor steel
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Table 1 The alloy composition of C630R rotor steel %

i H C Mn Cr W Mo Co A% Nb N B Fe
PN, 0.08 ~ 0.35 ~ 8.60 ~ 1.80 ~ 0.20 ~ 2.50 ~ 0.17 ~ 0.04 ~ 0.006 ~ 0.010 ~

PR 0.15 0.80 9.50 2.55 0.60 3.20 0.27 0.07 0.014 0.017 Bal.

S A 0.12 0.52 9.00 2.10 0.50

3.06 0.21 0.06 0.008 0.014 Bal.
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Table 2 The peak stress of C630R rotor steel correspond-

ing to different deformation process parameter/MPa

TS C e il
0.01 0.1 0.5 1
1 000 104.4 146.2 181.9 197.9
1 050 88.5 117.6 146.8 157.8
1100 63.4 96.1 114.7 130.6
1150 49.5 77.9 96.5 102.4
1200 359 53.6 69.6 75.9
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Fig. 3 The original and friction—corrected true stress—true strain curves of C630R rotor steel: (a)0. 01 s™,(b)0. 1s™,(c)0.5s™",(d)
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Fig. 4 The microstructures of C630R rotor steel corresponding to different hot deformation temperatures at strain rate of 0. 1 s™': (a)

1050 °C,(b)1 100 °C,(¢)1 150 °C,(d)1 200 C
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