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Fig. 1 Graphite morphology of nodular cast iron without rare earth addition
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Fig. 2 Composition analysis of ductile iron without rare earth elements
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Fig. 3 Graphite morphology of nodular cast iron with 0.035% Ce content
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Table 3 Composition analysis of Ce inclusion in Fig. 4 Wg /%
C Mg Si P S Ti Mn Fe La Ce
7.33 0.00 2.28 0.01 0.05 0.00 0.20 89.94 0.00 0.19
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Table 4 Composition analysis of Ce inclusion in Fig. 5 Wy /%
C N Mg Al Si P S Ti Mn Fe La Ce
7.97 17.18 18.26 5.42 15.94 0.00 0.44 0.06 0.45 33.24 0.92 0.12

El5 Ce&20.035%IkEFHHLLY)
Fig. 5 Ce content 0.035% ductile iron inclusions
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Fig. 6 Graphite morphology of nodular cast iron with 0.07% Ce content
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Fig. 7 Ce-containing inclusion in ductile iron with 0.07% Ce content
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Fig. 8 Nodulization grades of ductile iron with different rare earth contents
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Table 5 Composition analysis of Ce-containing inclusion in Fig. 7 Wg /%

c o} Mg Si P

Ti Mn Fe La Ce

11.95 19.29 7.97 0.51 531

0.05 0.81 29.99 0.41 23.63
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Table 6 Relationships between rare earth contents and nodularization grades, tensile strengths and elongations after fracture

His H 8% k1% NEERIEAFH D ER AR Pidisi)E/MPa Wi K 1%
0.001 2 3 525 16.6
0.006 2 2 487 20.1
0.019 3 3 520 15.0
0.028 3 3 551 15.3
0.046 3 3 577 15.0
0.056 3 4 605 131
0.075 3 4 591 6.5
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Fig. 9 Tensile strengths of ductile iron with different rare earth contents
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Fig. 10 Elongations after fracture of ductile iron with different rare
earth contents
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Application Research of Rare Earth in Cast Iron

ZHANG Yang, LIU Yu-bao, LU Wei-dong, GAO Ri-zeng, YANG Peng-fei, LI Yuan, LAN Yue-guang

(Baotou Research Institute of Rare Earths, State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive
Utilization, Baotou 014030, Inner Mongolia, China)

Abstract:

The roles the rare earths played in cast iron are summarized, and the applications of them in white cast iron,
grey cast iron, malleable cast iron, vermicular cast iron and nodular cast iron are described in details, and the
action mechanisms of rare earths in various kinds of cast iron are expounded. At the same time, combined
with the scientific research work in recent years, a more efficient rare earth additive "rare earth ferroalloy" was
applied to cast iron through master alloy addition method, which solved the problems of large burning loss,
low yield and so on during adding the rare earths to the cast irons.
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cast iron; rare earth; rare earth additive; rare earth cast iron
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