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ABSTRACT The kinetic law of austenite grain growth in the X12CrMoWVNbN10-1-1 ferrite
heat-resistant steel, which has been used as the high and medium pressure rotor of ultra—supercritical
generating units, has been studied by quantitatively measurement of the austenite grain size after
austenitized from 1010 C to 1200 C with holding time from 5 to 1200 min. The results show that the
grain grows in a normal grain growth (NGG) mode when the austenitizing temperature is lower than
1050 'C, and the homogeneous small grains can be obtained even the holding time reaches 1200 min.
When the austenitizing temperature lies between 1050 C and 1120 ‘C with different holding time,
the abnormal grain growth (AGG) can be observed. At even higher temperature than 1150 C, the
austenite grains grow rapidly with a NGG mode. The austenitizing temperature and holding time are
thus determined for different austenize grain states, and the parameters in the NGG kinetic equation
are fit.
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Fig.1 Microstructure of a X12CrMoWVNDbN10-1-1 steel

specimen before austenitizing treatment
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Fig.2 Austenite grain size after austenizing treatment at different temperatures with different times
(a) 1030 C,20h (b) 1050 C,6h (c) 1050 C,20h (d) 1070 C,3h  (e) 1070 C, 15 h
(f) 1090 C, 2 h (g) 1090 C,12h (h) 1120 °C,2h (i) 1150 C, 1 h (j) 1200 C, 20 h
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Fig.3 Average austenite grain size vs holding time in
X12CrMoWVNbDbN10-1-1 steel austenitized at differ-

ent temperatures
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Fig.4 Austenite grain size distribution after austenitize at
1070 C for 2 h (a), 3h (b), 12 h (¢) and 20 h (d)
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Fig.5 Normal and abnormal grain growth zones of isother-
mal austeniting in X12CrMoWVNbN10-1-1 steel
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Table 1 Fit parameters in the kinetic equation of normal

grain growth

Temperature, C n K Do, pm
1010 4.44988 2340.1 12.87
1030 4.21522 2387.5 15.50
1050 3.92269 2478.2 17.33
1150 2.48619 19834.9 25.1
1200 2.48339 25485.8 30.3
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