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Study on Decarburization and Its Prevention of SM50C Steel
Casted by the Ceramic Mold Process

Seon-Ho Lee*, Kyong-Hwan Lee", Choon -Sik Kang*

Abstract

Decarburization phenomena of SM50C steel casted in ceramic mold was investigsted. As
reasult, decarburized depth increased by increased by increasing the volume-to-surface area
ratio and mold temperature, And the relations between them is y(cm)=(1.96 X107 °>T+
0.0135) XM —1.05 X107°T+9.73 1073, When mold is controlled by Ar ags, reducing atmos-
phere, decarburized depth is decreased. In case of adding graphite powder in the mold,
decarburization i1s decreased more. Specially, when graphite powder 1s added on the mold

materials and the wax i1s layed on the mold, decarburization i1s almost prevented.
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Table 1. Chemical composition of specimens

element | C Si Mn P S

wt?o |0.5% | 0.6% | 0.8% < 0.03% |<0.04%

Photo 1. Figure of step—like pattern
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Fig. 1. The schematic diagram of vacuum
system
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y . depth of decarburization layer
M : volume-to-surface area ratio(V/S)
a,b : coefficients
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Photo 2. Microstuctures of decarburized surface depending on the mold temperature(SM50C)
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y(cm) =(1.96 X 10°T + 0.0135) x M —1.05
X 10°T + 9.73 x 103 (2)
T : mold temperature(<C)
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D= Do exp(-Q/RT)
D : diffusion coefficient
Q : activation energy

(4)

Cx=Co erf(x/2+/Dt)

D : diffusion from the free surface
t : time

Co : initial concentration

Cx : concentration at x

(5)
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according to mold atmosphere
(mold temp. : 600°C)
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Photo 3. Microstuctures of decarburized
surface undeer protective
atmosphere at 600C
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