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Optimization of Heat Treatment Process of High
Strength-Toughness U20Mn2SiCrNiMo Bainite Steel Rail

Yang Weiyu,Zhang Fengming,He Jianzhong,Li Zhili and Liu Yanjun
( Technical Center of Inner Mongolia Baotou Steel Union Co Ltd,Baotou 014010)

Abstract The effect of normalizing + tempering and isothermal heat treatment processes on the microstructure and
mechanical properties of U20Mn2SiCrNiMo bainite steel rail has been studied. The results show that as the test steel is nor-
malized at 900 C + tempered at 300 °C ,the mechanical properties are tensile strength 1 396 MPa, elongation 16.0% ,im-
pact absorption work K, 57 J,and HB hardness value 402;as the test steel is heated at 870 ~930 °C after air-cooled to
300 °C isothermal treatment ,the mechanical properties are tensile strength =1 300 MPa, elongation 17.0% ,impact absorp-
tion work K, =80 J,HB hardness value 375 ~395;By comparison with the traditional normalizing + tempering process,
the optimized isothermal heat treatment process can greatly improve the impact toughness of U20Mn2SiCrNiMo bainite steel
rails 1. e. the room temperature impact absorption work has been increased from 57 J to more than 80 J,by 40% ~56% ,
while the elongation after breaking remains basically unchanged, tensile strength and tread hardness slightly lower. The best
optimized process is normalizing at 870 °C ,air-cooling to 300 °C for 4 hours air-cooling.
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Fig.1 Diagram of section of 60 kg/m steel rail
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Table 1 Chemical composition of high strength-toughness
U20Mn2SiCrNiMo bainitic steel rail/ %
C Si Mn Cr Ni Mo Al
0.20 1.12 2.00 1.08 0.45 0.35 <0.035
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Table 2 Heat treatment process of high strength-toughness
U20Mn2SiCrNiMo bainitic steel rail
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Table 3 Mechanical properties of high strength-toughness U20Mn2 Si-

CrNiMo bainitic steel rail in different process
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Fig.2 Microstructure of high strength-toughness U20Mn2SiCrNiMo bainitic steel rail by proces (1) ,900 C 1.5 h normalizing + 300

C 4 h tempering (a) ;proces(2) ,870 C 1.5 h —300 C 4 h(b) ;proces (3),900 C 1.5 h ~300 C4 h(c) and proces (4),930 C

1.5 h-300 °C 4 h(d) isothermal treatment
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