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Effect of Sulphur on the Nucleation Behavior of Graphite Crystals

Young-Jig Kim

Abstract

This study describes the influence of the trace amount of sulphur on the nucleation behavior of
graphite crystals in high purity Fe-C-Si alloys prepared by levitation melting method. Detailed
microstructural analyses of high purity (HP) and sulphur added(HP+S) samples showed that the nu-
cleation of graphite crystals was prevented by sulphur. With decreasing the sulphur content, the shape
of graphite crystals tended to spherulitic, and below 2ppm S, that of graphite crystals was only nodu-
lar. The critical cooling rate for the nucleation of griphite crystals was calculated as 1.5x10%k/s. It is
obvious from this work that residual C-C clusters act as an effective nucleation site for graphite crys-

tals and one of the important role of nodularizing elements is to act as scavenger which removes harm-

ful impurities from the solution.
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Fig. 1. Effect of sulphur contents on graphitization.
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Fig. 2. Experimental arrangement for producing
high purity Fe-C-Si alloy.
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Fig. 3. The added amount vs the content of sulphur.
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(a) HP(1ppm S) (b) 10ppm S

(c) 100ppm S (d) 300pp= S

Fig. 4. SEM micrograph showing graphite morphology.
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Fig. 5. Result of image analyses of graphite mor-
phology (cast into copper mold).
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Fig. 9. Analytical cooling rate using h=0.1.
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