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Abstract: In this paper, the evolution behavior of ferrite induced by inclusions in FH40 ship plate steel
after rare earth alloying was studied. The morphology characteristics of rare earth inclusions formed in
steel and the mechanism of IAF formation were observed and analyzed by means of scanning electron
microscope (SEM) and energy diffraction spectrum (EDS). The results show that the shape of the rare
earth composite inclusions is spheroidized after Ce or Ce-Zr composite treatment, and both inclusions
can induce the formation of IAF. Al-Ce-O+MnS inclusions formed by Ce can be explained by Mn-poor
zone mechanism and inert substrate mechanism, while Ce-Zr-O+MnS inclusions formed by Ce-Zr com-
bined treatment can only be explained by Mn-poor zone mechanism.
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Table 1 Chemical compositions of experimental steels %
1 C Si Mn P S Ni Nb Ti Al N Ce Zr
Ml 0.063 0.251 1.59 0.009 6 0.005 8 0.303 0.039 5 0.0127 0.034 0.007 8
M2 0.069 0.245 1.57 0.009 7 0.005 5 0.296 0.040 1 0.0132 0.034 0.0059 0.058 0
M3 0.065 0.247 1.58 0.009 3 0.005 6 0.298 0.039 5 0.0129 0.031 0.006 9 0.057 6 0.005 4
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Fig. 1 Morphology of IAF formed around composite inclusions in experimental steels with different Ce and Zr contents
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Fig. 2 Linear scanning results of Ce-Zr-O+MnS inclusions in M2 steel
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Fig. 3 Linear scanning results of Ce-Zr-O+MnS inclusions in M3 steel
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Table 2 Thermal expansion coefficient (o) values of inclusions (273~1 273 K)
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