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Influence Mechanism of Elemental Ce on the Equiaxed
Crystal Ratio of 430 Ferrite Stainless Steel

Huang Yu', Han Yumei', Cheng Guoguang’, Xiao Binzheng'
(1 Department of Special Steel Division, Naijing Iron and Steel Co., Ltd., Nanjing 210035, China;2 School of Metal-
lurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Taking the deep processing properties of 430 ferritic stainless steel as the background, the influence mecha-
nism of rare earth Ce on the equiaxed crystal ratio of 430 ferritic stainless steel was studied. By studying the relationship
between the number density, size of rare earth inclusions and equiaxed crystal ratio, the mechanism of the increase of
the equiaxed crystal ratio by the rare earth Ce is obtained. The results show that with the increase of Ce content from 0%
to 0.039%, the number density of Ce-containing inclusions increases from 0 per/mm’ to 194. 37 per/mm’, the equiaxed
crystal ratio increased from 28. 3% to 84.4%, and the corresponding equiaxed grain size decreased from 1910 pm to
310 pm. Based on thermodynamic calculations, with the increase of Ce content, SiO, inclusions are gradually modified to
Ce-0, and the heterogeneous nucleation of Ce inclusions on ferrite is the main reason for the increase in equiaxed grain
rate of 430 ferritic stainless steel. The CAFE calculation model of PROCAST also indicates that as the number density of
nucleating agent particles increases, the equiaxed grain rate gradually increases, and the theoretical calculation results are
basically consistent with the actual observation results.
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Table 1 Chemical composition of samples with different Ce content of 430 ferroite stainless steel %
KA C Si Mn P Cr Al Ce 0
Ce—-0 0.066 0.42 0.30 0.006 2 0.004 6 16.5 0.002 0 0.006 3
Ce-1 0.062 0.40 0.30 0.004 4 0.002 3 15.9 0.004 0.005 1 0.004 8
Ce-2 0.060 0.43 0.33 0.004 0 0.000 8 15.9 0.002 0.023 0 0.002 7
Ce-3 0.069 0.42 0.31 0.005 4 0.001 1 16.0 0.009 0.0390 0.000 8
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Macrostructure of samples with different Ce content of 430 ferroite stainless steel : (a) Ce—0, (b) Ce—1 sample, (¢) Ce-2
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Fig. 2 Relationship between 430 ferroite stainless steel Ce

content and equiaxed crystal ratio and size of equiaxed grains
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Fig. 3 Morphology and composition of inclusions in samples of 430 ferroite stainless steel with different Ce content : (a)Ce—0, (h)

Ce—1,(c)Ce=2,(d)Ce-3
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Fig. 4 Location of rare earth inclusion and composition of microstructure of 430 ferroite stainless steel : (a) location of rare earth in-

clusions, (b) element C, (¢) element Cr
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Fig. 5 Relationship between 430 ferroite stainless steel Ce

content and number density of rare earth inclusion

R2 BOKEEFFENAR Ce S EREFH L LM
R~t o %

Table 2 Size distribution of rare earth inclusions in

samples with different Ce content %

E I AR NI = S S
Ce-1 90.90 9.10 0
Ce-2 86.36 10.32 33
Ce-3 86.0 12.90 1.1
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Fig. 6 Relationship between equiaxed crystal ratio and the

number density of rare earth inclusions of 430 ferroite stainless

steel
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Fig. 3 Thermodynamic calculations of inclusions in samples with different 430 ferroite stainless steel Ce content : (a)Ce-0, (h)Ce-

1,(c)Ce-2,(d)Ce-3
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Table 3 Three—dimensional number density of rare earth

inclusions in each sample of 430 ferrite stainless steel

S His IO (10)/(4 - m™)
Ce-1 3.10
Ce-2 6.01
Ce-3 11.80
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Fig. 8 Simulation results of solidification microstructure of samples :
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