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Hot Plasticity, Structure and Mechanical Properties of Steel
0.25C-1.1Cr-0. 7Mn-0. 25Mo-0. 05V for
High-Speed Train Axle Shaft

Wang Yuling, Wang Zhixiang, Zhang Xiaockun, Cheng Shengwei and Wu Zhonghua
(Technology Center, Shanxi Taigang Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The steel 0. 25C-1. 1Cr-0. 7Mn-0. 25Mo-0. 05V is melted by 60 t EBT arc furnace-LF-VD-8. 4 t ingot cast-
ing process. The samples for thermal simulation are cut from 250 mm x 250 mm rolled bloom. The effect of temperature
(ambient to [ 200 C) on mechanical properties of steel is tested by Gleeble-3800 thermal-simulated examination, and the
continuous cooling transformation curves of steel with cooling speed 0. 1 ~35 C/s are got. And the mechanical properties of
200 mm x 200 mm bloom of steel with normalizing at 920 °C, oil quenching at 880 ~900 °C and tempering at 630 ~680 °C
by electric resistance furnace and salt bath furnace are examined. Results show that the steel has better hot working property
at 900 ~ 1 200 °C ; as the cooling rate is more than 15 “C/s, the bainite + martensite structure could be got; and with nor-
malizing at 920 °C, oil quenching at 860 °C and tempering at 650 ~ 680 C, the yield strength R , of steel 525 ~ 570
MPa, tensile strength R, 710 ~ 745 MPa, elongation 4 22% ~23% , longitudinal impact energy ( U- 5 mm) 68 ~82 J and

transverse impact energy ( U- 5 mm) 65 ~76 J are obtained to meet the requirement of standard.
Material Index High-Speed Train Axle Shaft, Steel 0.25C-1. 1Cr-0. 7Mn-0. 25Mo-0. 05V, Hot Plasticity, Struc-

ture, Mechanical Properties
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C Mn Cr Si Mo A% P S
0.25 0.71 1.11 0.28 0.25 0.05 0.007 0.003
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Fig.1 Scheme of high temperature deformation of test steel
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Fig.2 Effect of temperature on elastic modulus of test steel
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Fig.3 Effect of temperature on mechanical properties of test
steel
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Table 2 Effect of heat treatment process on mechanical properties of ARER,
test steel 200 mm x 200 mm rolled bloom
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Fig.4 Effect of cooling rate on structure of test steel, ausienizing at 900 °C; (a) 0.1

°C/s, ferrite + pearlite; (b) 1 “C/s, ferrite + pearlite + bainite; (¢) 10 °C/s, bainite +
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ferrite; (d) 15 °C/s, bainite + martensite + ferrite; (e) 20 °C/s, martensite + bainite;
(f) 30 C/s, Martensite
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Fig.5 Continuous cooling transformation curves of steel 0. 25C-
1. 1Cr-0. 7Mn-0. 25Mo-0. 05V, austenizing at 900 C



