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Melting Phenomena of Compacted Vermicular Graphite Cast Iron

H.C. Lee® CH. Lim" H.Y. Ra

ABSTRACT

In this study the principles of melting phenomena of compacted vermicular graphite cast iron are discussed by considering
the effects of the variation of phosphorus content and heating rate on the quenched microstructure of the specimens.

In compacted vermicular graphite cast iron containing little phosphorus, the melting phenomena are found initially
at the outer region of austenite shell and subsequently progressed with the diffusion of carbon through the austenite shell
without regard to heating rate. But as the phosphorus content was increased over than 0.12wt. %, the melting phenomena
initiated at the boundary of eutectic shell and progressed along the contact area between the melt and graphite tips at
higher heating rate. At lower heating rate, the melt of steadite dissolved at the lower temperature than that of eutectic

was moved toward the graphite through the austenite grain-boundary and promoted melting of graphite and matrix.
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Table.l Chemical composition of CV graphite

cast iron
(wt %)

c | si!Mn | P | S | Mg

"~~~ Elemen:
Specim

Sample A 3.30| 2.60(<0.015K0.01]0.02]0.026
- Sample B 3.40) 2.92|€0.015) 0.12} 0.010.029
Sample C 3.241 2.76{<0.015| 0.65| 0.01]0.027
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Photo 1. Microstructure of CV graphite cast irons, as annealed (X 100)
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(30)



Fig .3 Schematic illustration of carbon and silicon

distribution near CV graphite in annealed
structure
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Fig.5. Up-hill diffusion in ternary alloy
" a) carbon § silicon distribution
at t=0.
b) carbon distribution after high
temperature annealed.
c) chemical potential of carbon
versus distance.
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Photo 4. Microstructure of CV graphite cast

iron containing 0.12% phosphor,
rapidly heated and water quenched.

Photo 5. Microstructure of CV graphite cast
iron containing 0.65% phosphor,
rapidly heated and water quenched
(X 100)
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Photo 7. Microstructure of CV graphite cast
iron containing 0.65% P, water
quenched at 1070°C after heating

(b) with low heating rate (X 200)
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Photo 8. Microstructure of CV graphite cast
iron containing 0.65%P, water
quenched at 11330C after heating
with low heating rate (X200)
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Photo 9.

X-ray image of P in CV graphite cast iron containing 0.65%P, water

quenched at 1120YC after heating with low heating rate (X 1000)
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