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Microstructure and Mechanical Properties of Continuous Cast Ductile Iron

Kyeong-Hwan Choe’, Gue-Serb Cho, Kyong-Whoan Lee and Ki-Young Kim*

Abstract

Microstructure and mechanical properties of ductile cast iron were investigated in terms of diameter change of samples that
gives rise to modify the microstructure due to different cooling rate in the continuous casting process. The chemical composition
used in this study was GCD 400 grade. From the microstructural observation, we have found a large number of graphite with
small size in diameter which is comparable to the microstructure of the sample produced by conventional sand casting. The major
reason of this would be due to high cooling rate. In the sample with 26 mm in diameter, the microstructure was composed of pearl-
ite, iron carbide, and graphite. In the samples with 60 and 100 mm in diameter, however, we have observed a dissimilar micro-
structure that consisting of ferrite and graphite. Concerning the mechanical property, the sample with 26 mm in diameter showed
higher hardness and strength compared to those samples with 60 and 100 mm in diameter. The result obtained for ductility
appeared a reversal. Much more works such as inoculation, process design and chemical composition would be required in order
to have a sound product even in a small diameter of samples.
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Fig. 1. Schematic diagram of continuous casting unit.

Table 1. Chemical compositions of test specimens(wt%)

Process C Si Mn P S Mg
| 26 364 3.11 029 0045 0.010 0.050
C‘ngiz‘“‘ 60 337 295 027 0047 0.058 0.037
100 351 3.10 023 0029 0011 0.029

26 340 255 024 0.042 0014 0.036

Ci:t’i‘sg 60 335 260 024 0039 0.022 0.036
100 320 257 024 0042 0.014 0.039
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Fig. 2. Optical microstructures of continuous cast specimen with 26 mm in diameter from surface to center region.
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Fig. 3. Optical microstructures of continuous cast specimen with 60 mm in diameter from surface to center region.
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Fig. 5. Optical microstructures of sand casting specimens.
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Fig. 8. Marcostructure of continuous cast specimen with
26 mm in diameter.
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