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Table 1 Chemical composition of heavy rail steel (%, )

RE C Si Mn

S Nb 0

0~0.06 0.70~0.72 0.75~0.76  1.29~1.32

0.019~0.020

0.006~0.007  0.050~0.057  0.0003~0.0015
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Table 2  State and content of RE in heavy rail steel (%, o)

RE addition 0 0.005 0.01 0.02 0.04 0.06

Total REinsteel 0  0.0017 0.0021 0.0128 0.0271  0.0222
RE in inclusions 0  0.0013  0.0018 0.0078 0.0120  0.0103
0

RE solution 0.0004  0.0003  0.0050 0.0151  0.0119

TEBEIN: XRF(1974-), Y, WMEEHZ TN, W, e, WEkia4 %, Tel: 024-83681478, E-mail: Ichj_neu@163.com.
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Fig.1 Sulfide inclusions in heavy rail steel
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Fig.2 Relations between grain size of the austenite in heavy rail steel and RE addition
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Fig.3 Variation of A of heavy rail steel with RE addition
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Mechanism and Effect of Rare Earth on the Impacting Toughness of Heavy Rail Steel

LIU Cheng-jun',  JIANG Mao-fa', LI Chun-long'?, ~WANG Yun-sheng'?,  CHEN Jian-jun'?

(1. Sch. Mater. & Metall., Northeastern Univ., Shenyang, Liaoning 110004, China;
2. Baotou Iron & Steel Group Corp., Baotou, Inner Mongolia 014010, China)

Abstract: The mechanism and effect of rare earth (RE) on the impacting toughness of heavy rail steel have been studied by means of
experimental measurement, microscopic structure observation and theoretical analysis. Under the experimental conditions, the content of
RE solute in heavy rail steel first increases and then decreases with the RE addition increasing. When the content of RE addition is 0.01%,
the grain size of austenite can be obviously fined, and the impacting toughness of heavy rail steel can be obviously improved. RE in the
steel can decrease the difference between the transverse impact energy and the longitudinal impact energy, eliminate the anisotropism and
increase the isotropy of heavy rail steel. The optimum mass fraction of RE addition is 0.01% for heavy rail steel.
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