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Effect of Rare Earth and Magnesium Contents on the Solidification Process and
Graphite Morphology of Compacted Graphite Cast Iron
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Abstract: The effect of vermicular element RE and Mg content on the solidification process and morphology of vermicular
graphite was studied by thermal analysis and microstructure characterization. The results show that the eutectic point moves
to right and the primary crystallization temperature increases after vermicularization treatment by Re and Mg alloy, and
0.019%~0.023% RE and 0.006%~0.011%Mg increase the primary crystallization temperature from 1 152.7 Cto 1 163.2~
1 166.6 C.There is a definite relationship between the eutectic recalescence temperature ATy and morphology of graphite.
With the increase of ATy, the vermicular rate increases. When recalescence temperature is higher than 5 °C, the vermicular
rate is more than 50%. In crease Re/Mg ratio is beneficial to obtain high vermicular rate, and the chill tendency can be
inhibited by using high efficiency inoculants when RE/Mg ratio is increased.
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Tab.1 Residual RE and Mg and addition of inoculants

ETReS RE Mg EHEIMAGR ROEPE
1# 0.023 0.011 BaSi 0.5
2% 0.020 0.009 BaSi 0.5
3# 0.019 0.008 75SiFe 0.4 010
4# 0.021 0.006 BaSi 0.4
1 600 kg,
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Tab.2 Characteristic temperature and recalescence on the
cooling curves

AbFR 2% AT Tia T Tx ATy
JE BRI 1152.7 1140.7 1152.1 11.4
1# 1166.6 1132.6 1136.5 3.9
24 11632 11352 1139.6 44
3# 1164.5 11332 11386 5.4
44 1163.5 11332 1139.6 6.4

1R 2 s AT, SRR IR D A R S

P BB RIAN [V 0 A R 22 75 ALk B P A0 (L~ ) T 8 6120 0 i 28 B — VORI R B T 2
Fig.1 Solidification cooling curves, and the first and second differentiation curves of base iron and the irons treated with different
vermicularizers and inoculants (1#~4#)
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Fig.2 Graphite morphologies of the specimens
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Fig.3 Metallographic microstructure of cylinder liner castings 3# and 4#
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