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Table 1 Chemical composition of the steel plate
C Si Mn P S Ni Nb Al Ti N
0.079 0.2 1.45 0.003 6 0.001 5 0.16 0.021 0.018 0.016 0.005 6

x2 HWARMAFMERE
Table 2 Mechanical properties of the steel plate
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Fig. 1
(c) 1350 C; (d) 1 400 C; (e) 1 300 C; () 1 100 C

Austenite grain morphology during heating and cooling stages of thermal cycle. (a) 1 100 C; (b) 1 200 C;
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Fig. 2 Grain size during heating and cooling stages of
thermal cycle
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Fig. 3 Several small grains transform into a big grain.
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Fig.4 Movement of grain boundary. (a) before migra-
tion; (b) after migration
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Fig. 5 Phase transformation process. (a) 860 C;
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Fig. 8 Metallographic structure under different holding time. (a) 5 s of holding time; (b) 100 s of holding time; (c) 300 s
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Fig. 9 Modeling of the growth and phase transformation of the grains in HAZ with the heating temperature during
thermal cycling. (a) original structure; (b) austenitic transition begins at 860 °C; (c) austenitic transition ends at
980 °C; (d) rapid growth of austenite at 1 300 °C; (e) grains merge at 1 400 °C; (f) grains migrate at 1 300 °C;
(g) bainite transition begins at 660 °C; (h) bainite transition ends at 580 °C
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