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Rails for Railway and Its Manufacturing Technology
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(1 Institute of Materials Science and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Research and Development Center, Wuhan Iron and Steel ( Group) Corp, Wuhan 430080)

Abstract The representative chemical composition system and properties of steel rails for freight transport and pas-
senger traffic are summarized and analyzed. The key technologies of rails for railway manufacturing flow sheet including
melting, continuous casting and hot rolling, and the now progress of the technologies at home and abroad are presented to
put emphasis on analysis of characteristics and key technologies for manufacturing rails for railway by using universal mill.
The present production status and quality level of domestic rails for railway including development of chemical composition

system and manufacturing technologies are analyzed.
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Table 1 Chemical composition and mechanical properties of typical common rail at home and abroad

A 2
ETTR— . B P ik aiy:
C Si Mn S Hits R./MPa  A/% HB
*H ARMEA 0.74-~0.84 0.10~0.60 0.75~1.25 =0.020 <0.020 Cr=0.25 =980 =9 =300
RE MI6(P65) 0.71~0.82 0.25~0.45 0.75~1.05 <0.035 <0.030 =980 =5
H2 Jise0  0.63-~0.75 0.15~0.30 0.70~1.10 <0.025 =<0.030 =800 =8
%E BS11A 0.45~0.60 0.05~0.35 0.95~1.25 <0.050 <0.050 =710
Rk B UIC700 0.40~0.60 0.05~0.35 0.80~1.25 <0.050 <0.050 680 ~ 730
EN260 0.62~0.80 0.15~0.58 0.70~1.20 0.008 ~0.025 =<0.025 =880 =10 260 ~300
EN260Mn 0.55~0.75 0.15~0.60 1.30~1.70 0.008 ~0.025 =0.025 =880 =10 260 ~300
u74 0.67~0.80 0.13~0.28 0.70~1.00 =<0.030 <0.030 =780 =10
U71 Mn  0.65~0.77 0.15~0.35 1.00~1.40 =<0.030 <0.030 =880 =10
U75v. 0.71~0.80 0.50~0.70 0.70~1.05 <0.030 <0.030 V.0.04~0.12 =980 =29  280~320
U76 NbRE 0.72 ~0.80 . 0.60~0.90 1.00~1.30 <0.030 <0.030 Nb:0.02 ~0.05 =980 =9 280 ~320
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Table 2 Chemical composition and mechanical properties of typical alloy steel rail in Europe

HZEBS/ % *
R R . % b JIEtERE
C Si Mn P S Cr v R /MPa  A/%
HE Cr 0.65~0.80 0.30~0.90 0.80~1.30 <0.030 <0.020 0.70 ~1.20 21080 =9.0
Cr-vV 0.55~0.75 <0.70 0.80~1.30 <0.030 <0.020 0.80~1.20 <0.3 =1 080 =29.0
#HE Cr-Mn 0.68 ~0.78 <0.35 1.10~1.40 <0.030 <0.020 1.10~1.30 =108 =11.0
EN #4320 Cr 0.60~0.80 0.50~1.10 0.80~1.20 <0.020 <0.025 0.80 ~1.20 <0.18 =108 =9.0
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Table 3 Main stages for development of heat treatment

technologies for rails
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Table 4 - Chemical composition and mechanical properties of hypereutectoid-
heat-treated rail

W25 Yo JIE R
C Si Mn P S Cr op,/MPa R./MPa A/%  Z/%
0.89 0.61 0.48 <0.014 <0.009 0.25 865 1353 10.3 24.8
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Table 5 Chemical composition and mechanical properties of air-cooled bainit-
ic rail in Germany, U, S. and British
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Fig.1 Common (a) and universal (b) pass schedule
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