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Research on Influence of Rare Earth on ICDP Roll
Structure and Thermal Fatigue Resistance

Wang Weiguo Li Zhonghua
( College of Materials Science and Engineering Jiangsu University Zhenjiang 212013 Jiangsu China)

Abstract: Liquid iron was modified by adding rare earth at later stage of melting and metallographic and
thermal fatigue tests were carried out to investigate the effects of different contents of rare earth on struc—
tures and thermal fatigue performance of rolls. The test shows that when the content of rare earth is not
more than 0. 1% the morphology and distribution of carbide and graphite in the matrix structure can be
effectively controlled thereby thermal fatigue behavior of the rolls can be improved. However when the
rare earth content is more than 0. 1% there is little change in the morphology and distribution of carbide
while graphite grows larger which leads to unfavorable thermal fatigue behavior of rolls.
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° Table 1 Main chemical compositions of raw materials
. in the experiment %
N N C Si Mn Cr Ni Mo S P
0.2 0.2 0.6
’ 42 0.7 0.1
1 <0.1 75 <0.4 <0.3 <0.02 <0.035
7.5 2.0 65 <0.03 <0.25
11 2.0 1.5 65 <0.03 <0.03
. <0.1 1.5 65 <0.1 <0.05
N N <0.005 <0.002 99.99 <0.001 <0.001
A S A A : FeSiRe26 .
1o
2
Table 2 Main chemical compositions of rolls %
C Si Mn Cr Ni Mo Re
1 3.35~3.45 0.8~0.9 0.85~0.9 1.55~1.65 4.25~4.35 0.25~0.35 0.00
2 3.35~3.45 0.8~0.9 0.85~0.9 1.55~1.65 4.25~4.35 0.25~0.35 0.05
3 3.35~3.45 0.8~0.9 0.85~0.9 1.55~1.65 4.25~4.35 0.25~0.35 0.10
4 3.35~3.45 0.8~0.9 0.85~0.9 1.55~1.65 4.25~4.35 0.25~0.35 0.15
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Fig. 1 Specimen for thermal fatigue test
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Fig. 2 Metallographic microscope of carbide at working layer of ICDP rolls with different content of rare earth
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Fig. 3 Metallographic microscope of graphite at working layer of ICDP rolls with different content of rare earth
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Fig. 4 Effect of additive rare earth on cycle index of

2.3 ICDP thermal fatigue during crack formation
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