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Growth behavior of austenite grain in heat resistant steel 10Cr12Ni3Mo2VN
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Abstract: The austenite grain growth behavior of a heat resistant steel 10Cr12Ni3Mo2VN heat treated at 9004280 °C for 10420 min had
been studied. The results show that grain size of austenite increases with the increasing of heating temperature and duration of heating time
at 9004150 °C. The results of thermodynamic calculation show that the carbonitrides completely dissolved at above 1100 °C  and leads to

grain coarsening. When heat treated at 12004280 °C  the content of § ferrite precipitation increases and the austenite grain sizes decrease

with the increasing heat temperature. The austenite grain growth model at 9004150 C is established as follows: D =6. 67 x 107 x> x
exp( —1.81 x 10° /RT) .
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Fig.1  Microstructure of steel 10Cr12Ni3Mo2 VN

before austenitizing treatment
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Fig.2 Austenite grain size of the steel after heat treatment at different temperatures for 30 min

(a) 900 °C; (b) 950 C; () 1000 °C; (d) 1050 C; (e) 1100 °C; (f) 1150 °C; (g) 1200 C; (h) 1250 °C; (i) 1280 C
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Fig.3 Curve of average austenite grain size with

heat temperature
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Fig.4 Equilibrium phase diagram of 10Cr12Ni3Mo2VN steel

1200 ~ 1280 “C 10Cr12Ni3Mo2 VN

900 ~

5 10Cr12Ni3Mo2VN

1000 C

30 min

Fig.5 Carbonitride at the grain boundary of 10Cr12Ni3Mo2VN
steel after heat treated at 1000 °C for 30 min
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Fig. 8 9§ ferrite in 10Cr12Ni3Mo2VN steel after
heat treated at 1250 °C for 20 s
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Fig.7 3§ ferrite in 10Cr12Ni3Mo2VN steel after heat
treated at different temperatures for 30 min
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Fig.9 Austenite grain size after heat treated at 1150 °C for different time (a) 10 min; (b) 30 min; (c¢) 60 min; (d) 120 min



110 35

o 2201 Heating at 1150 C vt S, Q J/mol; R
3200 8.314 J/(mol*K) ; T K.
2180
g 3 10Cr12Ni3Mo2 VN
£ 160
& 140t 900 ~ 1150 °C
Z 120} 1200 ~1280 C &
1001 ) ) ) ) ) )
0 20 40 60 80 100 120 900 ~ 1150 OC
Holding time/min . 1
10 1150 C - 1A =6.67x10" n=0.303 Q= -1.81 x
Fig. 10  Curve of average austenite grain size with 10° J/mol 1 10Cr12Ni3Mo2 VN 900 ~
holding time at 1150 °C 1150 °C 2
90 35 30 18 5
80 K(a) (b) (c) 16
00 - 2 14
560 523 220 212
£ 50 520 g 510
g40 g1s g g 8
= 30 £ o = 10 £ 6
sLILILI LI AR T
10 2
0 o |_||_||_|.I'| = oo HH.—.HH 0 0 HH Hﬂﬂﬂnﬂn 4 oloo H Hﬂﬂﬂ”
40 80 120 160 200 240 280 320 40 80 120 160 200240280 320 360 400 40 80120160 200240280320360400440 40 80120160 200240280320360400440
Grain size/pm Grain size/um Grain size/um Grain size/pm

11 1150 C
Fig. 11  Austenite grain size distribution after heat treated at 1150 °C for different time
(a) 10 min; (b) 30 min; (¢) 60 min; (d) 120 min
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