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Effect of Tempering Process on Microstructure and Properties
of Hot-rolled U20Mn2SiCrNiMo Bainitic Rail Steel

Yang Weiyu' ,He Jianzhong® , Liang Zhengwei’ and Li Zhili’
(1 Research Center of Metal Manufacture Co Ltd of Inner Mongolia Baotou Steel Union, Baotou 014010 ;
2 Technical Center of Inner Mongolia Baotou Steel Union Co Ltd , Baotou 014010)

Abstract The flowsheet process of U20Mn2SiCrNiMo bainitie rail steel is 150 t BOF-LF-VD-280 mm x 380 mm cast
bloom-rolling, finishing at 930 ~980 °C ,air cooling —340 °C 4 h, air cooling,double tempeing. The microstructure of hot-
rolled ( end rolling at 930 ~ 980 °C air coolig) and tempered ( 320 “C once-and double-tempering) of U20Mn2SiCrNiMo
steel is composed of bainite , martensite and retained austenite. Mechenical properties test results show that the optimum tem-
pering process of U20Mn2SiCrNiMo steel rail is 320 “C 4 h air cooling + 320 °C 4 h air cooling,double tempeing,its yield
strength is 1 242 MPa,tensile strength 1 393 MPa, HBW hardness 417, elongation 15. 0% , reduction of area 60% ,impact
absorption work K, is 98 J,and longitudinal residual stress of rail bottom + 180 MPa.

Material Index U20Mn2SiCrNiMo Bainitic Steel Rail, Tempering, Microstructure, Mechanical Properties, Residual

Stress
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Table 1 Chemical composition of U20Mn2SiCrNiMo bai-
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C Si Mn Cr Ni Mo Alt
0.15~ 0.70 ~ 1.50~ 0.70~ 0.30~ 0.25~ =
0.28 1.50 2.50 1.50 0.80 0.55 0.035

72.00

83.88

130.75
116.83

18.85 |

Bl 75 ke/m HHLTH
Fig.1 Section of 75 kg/m steel rail
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Fig.2 Morphology of structure of U20Mn2SiCrNiMo steel hot-rolled (a) ,320 °C 4 h tempered (b) and 320 °C 4 h +320 C 4 h tem-
pered (c)
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Table 2 Effect of tempering on mechenical properties of U20Mn2SiCrNiMo steel rail

s R,/ MPa R,,/MPa A/ % Z/% K/l HBW Ffi B {4
P, KL 930 ~980 T, 1240 1344 10.0 38 68 420
—K Mk ,320 C 4 h,zZ5% 1245 1364 13.5 54 96 430
TIWRE k320 C 4 h, 258 1242 1393 15.0 60 98 417
TI/GW117-2013 =1000 =1280 =12.0 =35 =70 360 ~430

#3 [EAx U20Mn2SiCrNiMo £ 31§ % & 5 h %
N/ MPa

Table 3 Effect of tempering on residual stress at rail bot-
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