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Grain Selection during Initial Solidification for SUS304 and S45C

Yuka KURODA, Hisao ESAKA, Kei SHINOZUKA and Manabu TAMURA

Synopsis : In order to understand the initial solidification of the continuous casting process, the drop tests have been performed using SUS304 and

S45C. The grain is defined as the group of dendrites that grow in the same direction. The grain size of SUS304 quickly increases from sur-

face as solidification proceeds. On the other hand, the grain size of S45C remains constant in the range of experiment. This is due to the dif-

ference in the distribution of the growth direction of dendrites. The grain selection model has been modified by taking the distribution of

growth direction into consideration. Then the change in number of grains with distance can be explained quantitatively. In order to clarify the

difference in the growth direction of dendrites, the influence of the superheat has been evaluated. It has been found that the dendrites incline

heavily and radially with increasing the superheat. This may be due to the melting of heterogeneous nuclei and enlarging the high-undercool-

ing region near the chill plate.
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Fig. 1. A schematic drawing of the experimental appara-
tus.

Table 1. Chemical composition of the specimen for drop
test (mass%).

C Si Mn P S Ni Cr Fe
SUS304 | 0.054 | 0.39 | 1.10 | 0.028 | 0.0045 | 8.05 | 18.14 | bal
S45C 0.45 | 0.24 | 0.84 | 0.013 | 0.017 0.01 0.13 bal.
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Fig. 2. Solidification structure of the specimen observed
by an OM on the cross-section. (Left: SUS304

right: S45C)
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Fig. 3. Comparison between the cooling rate in drop test
and that in the continuously cast products.
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Fig. 4. Solidification structure of S45C and grain bound-
aries of the grain observed by an OM on the cross-
section. The arrows indicate newly emerged grain
across the observed plane.
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Fig. 5. Relation between depth from the surface and grain

size.
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Fig. 6. Classification of deflection angles of dendrite

trunks for histgram.
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Fig. 7. Distribution of growth direction of dendrites.
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Fig. 10. Comparison between experiment and original
model for number of grains obtained in SUS304.
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Fig. 11. Comparison between experiment and original
model for number of grains obtained in S45C.
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tained in SUS304 and S45C at about the same su-
perheat (=150°C).
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