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ABSTRACT The effects of carbon equivalent and inoculation on solidification process of gray
cast iron were studied by thermal analysis experiments and pouring experiments of gray iron castings.
Based on the dynamic expansion and contraction accumulation method, a shrinkage prediction model
of gray cast iron was developed, in which the pouring temperature, carbon equivalent and inoculation
were comprehensively considered. Besides, all the volume variations during solidification process, such
as the contraction of melt, the contraction or expansion of primary graphite or austenite and eutectic
phase, were taken into consideration during computation. A numerical simulation system especially
for the solidification process of gray iron castings was developed and used to analyze the solidification

process of practical gray iron castings. The simulation results are consistent with the experimental

ones.
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Fig.1 Schematics of nucleation and growth during solid-

ification of gray iron castings
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Table 1 Brand and chemical composition of gray iron

castings
(mass fraction, %)
Brand C CE Si Mn P S
ISO 200 3.45 4.13 205 0.75 <025 <0.1
ISO 250 3.35 4.00 195 0.75 <0.25 <0.1
ISO 300 3.20 382 185 0.75 <025 <0.1
ISO 350 3.05 3.63 175 085 <025 <0.1

Note: CE—carbon equivalent
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Fig.3 Dimentions of castings poured by schemes No.1 (a)
and No.2 (b)
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Fig.4 Comparison of dissected and predicted gray iron castings poured by schemes No.1 (a) and No.2 (b), showing

shrinkage cavity in casting (heay dark zone) appeared only in scheme No.1
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Fig.5 Volume changes of castings predicted by the schemes No.1 (a) and No.2 (b) during the shrinkage
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