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Effect of Surface Roughness and Surface Material of Substrate on
Initial Solidification Structure of 18Cr-8Nij Stainless Steel

Hideo MizukaMmi, Toshio SUZUKI and Takateru UMEDA

Synopsis :

The effects of casting conditions as surface roughness and surface materials of the substrate, and pouring
temperature on the solidification behavior and the structure of rapidly solidified 18Cr-8Ni stainless steel
droplet samples have been studied. On the onset of the solidification, undercooling phenomena is observed.
The undercooling linearly depends on the cooling rate, but does not on the casting conditions. Initial
solidification length increases, and primary arm spacing and surface grain size decreases with increasing

cooling rate.

With very small cooling rate, solidification morphlogy changes from cell to dendrite. It

presumably shows the change in the primary phase in the initial solidification.
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Fig. 1. Undercooling vs. differential gas pressure
with various substrates. Lines show regression
line and hatched area shows 95% confidence limit.
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Fig. 2. Cooling rate vs. differential gas pressure
with various substrates. Lines show regression
line and hatched area shows 95% confidence limit.
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Fig. 3. Undercooling vs. cooling rate with various
substrates.
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Fig. 5. Cooling rate vs. differential gas pressure

under different pouring temperature conditions.
Lines show regression line and hatched area shows
95% confidence limit.
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Fig. 6. Undercooling vs. cooling rate under var-
jous different pouring temperature conditions.
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(a) Copper substrate polished with # 80 emery paper, 2.0 X 104
Ks™! (b) Chromium plated copper substrate, 1.9X 104 Ks™!

(c) Nickel plated copper substrate, 2.1X10* Ks™!

(d) Copper substrate polished with #2000 emery paper, 1.9X104
Ks™!. Pouring temperature is 1823 K in case of (a), (b), (c)
and 1743 K in (d)

Photo. 1.
section.

Microstructures of longitudinal cross
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Fig. 7. Initial solidification length vs. cooling rate.
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Fig. 8. Primary arm spacing at 10 pm from sur-
face vs. cooling rate.
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Pouring temperature : 1743 K

Cooling rate : (a) 1.2X10*Ks™! and (b) 0.2X10¢Ks™!
Substrate : Copper polished with # 2000 emery paper

Photo. 2. Microstructures of longitudinal cross

section.
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Photo. 3. Macrostructure at the surface.
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