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Control of Initial Solidification Structure of Rapidly Solidified 18Cr-8Ni

Stainless Steel

Hideo M1zUkAMI, Toshio SUZUKI and Takateru UMEDA

Synopsis :

Initial solidification structure of stainless steel droplets has been investigated in relation to mold temper-

ature and pouring temperature.

Results of present experiments are compared with the previous ones which
are related to surface roughness and surface materials of subtrates and pouring temperature.
of the solidification, undercooling is observed under various casting conditions.
initial solidification depends only on cooling rate, and has a linear dependence on cooling rate.

On the onset
The undercooling at the
Initial so-

lidification length which corresponds to the region of cellular structure increases, but primary arm spacing

and surface grain size decreases with increasing cooling rate.

There exists the critical cooling rate at

which a primary phase changed from & phase to 7 phase, and the value of the critical cooling rate is esti-

mated to be about 0.5 X 10*Ks .
phase and dendritic for primary & phase.
controllable by changing the cooling rate.

The morphology of solidification structure is cellular for primary ¥
The results indicate that the initial solidification structure is

Key words : stainless steel; rapid solidification; undercooling; primary phase; solidification structure;

grain size.
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Fig. 1. Schematic view of the experimental setup.
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Fig. 2. Undercooling vs. differential gas pressure
with different mold temperatures. Pouring tem-
perature is 1 823 K.
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Fig. 3. Cooling rate vs. differential gas pressure
with different mold temperatures. Pouring tem-
perature is 1 823 K.
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Fig. 4. Undercooling vs. cooling rate with dif-

ferent mold temperatures. Pouring temperature is
1823 K.
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Fig. 5. Undercooling vs. differential gas pressure
with different mold temperatures. Pouring tem-
perature is 1 743 K.
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Fig. 6. Cooling rate vs. differential gas pressure
with different mold temperatures. Pouring tem-
perature is 1 743 K.
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Fig. 7. Undercooling vs. cooling rate with dif-
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ious substrate conditions.
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Fig. 10. Change in morphologies of initial solidi-
fication structure with cooling rate.
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Fig. 12. Primary arm spacing vs. cooling rate of
dendritic structure.
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Fig. 14.. Surface grain size vs. cooling rate.
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