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A Analysis of Solidification of Castings by Computer
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Abstract

In this paper analytical and numerical methods for analysis of solidification of castings are described, and the

matrix method, one of numerical method, where the nodal point is designated on the element boundary was

adapted. The cooling curve obtained by experimental values, when cast steel (0.29%C. 0.62%Si) was poured

~into CO, mold, is compared with that of computed values by exploiting computer (V77-600 Data Proceeding

System, UNIVAC). The computed value is nearly approximaﬁon to the experimental.

But the computed value shows a tendency that is a little higher than the experimental in solid-liquid

coexisting temperature ranges and much lower than the experimental after solidification.

It is considered to

result from the lacks and difficulties of ultimately appropriate adaptation of various physical properties and also

air cap between castings and mold.
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Fig.1, Linear temperature distribution

in solid phase(Stafan's model)

Table 1 Explanation of Notation

temperature( C)
initial temperature of mold(C)

boundary temperature between
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solidification temperature(C)

pouring temperature(C)
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time(sec)
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solidified thickness{em)
surface area of casting (cm®)

volume of casting(cm?)
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L fatent heat(cal g)
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Table 3 Explanation of Notation

C specific heat{cal “kg-deg) T temperature ('C)
h heat transfer coefficient(cal om? A" volume (cm®)
sec- dey) € rate of heat radiation
} length of heat passing surface(em) A thermal conductivity (cal cm-sec-
s length of side (cm) deg)
q emission quantity of patant heat 9 density(g/ em®)
| (cal) ) Baltzmann's constant( cal/m®-sec-
t t ime (sec) °K4 )
FANY time increment(sec) Addition letters
A area(em?) a atmosphere
[C] heat capacity matrix 1 s liquid and salid phase
(H] heat transfer matrix ml ms Iiquid and solid phase temper-—
[ K] heat conductivity matrix ature
(R] heat racliation matrix B value before &t
L latant heat 1.2, - No, of nodel points
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