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Effect of Nickel Content on Microstructure and Properties of
Domestic High-Speed Railway Axle Steel

Wang Zhixiang, Gao Jianbing, Wang Yuling, Wang Yutian and Zhang Jinwen
(Technology Center , Shangxi Taigang Stainless Steel Co Ltd, Taiyuan 030003)

Abstract The propertes and microtructure of high-speed axle sieel DZ1 and DZ2 with Ni contents 0. 20% ,0. 80%
and 1. 20% are studied by using metalloraphic microscope and SEM etc. The results show that with Ni content increasing
from 0.20% to 1.20% , the tensile strength and yield sirength of the steel increases respectively from 710 MPa to 759 MPa
and from 535 MPa to 608 MPa; the impact toughness of steel at 20 C and —40 °C impact toughness is inproved, especial-
ly at —40 C, the transvese impact energy of steel increases from 87 J of 0. 20% Ni contents to 136 J of 1. 20% Ni contents
and the longitudinal impact energy of steel increases from 94 J to 179 J; the temperature of steel’s tough-brittle transition
decreases from -30 °C to —100 °C. The high-speed railway axle steel structure of 3 kinds of composition is Bainite + tem-
pered martensite structure, and the bainite volume increases with the increase of Ni content, and steel microstructure be-
came finer and more uniform after the increase of Ni content.
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Fig.1 Sampling location for samples of mechanical properties
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Table 4 Grain rating and structure of 0.20%Ni,0. 80 % Ni

and 1.20%Ni high-speed railway axles steel
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Fig.4 Fracture morphology of (a)0.20% Ni;(b)0.80% Ni and (¢)1.20% Ni high-speed railway axles steel of impact energy at —40 °C
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Fig.5 Structure morphology of (a) 0.20% Ni,(b) 0.80% Ni and (c¢) 1.20% Ni high-speed railway axles steel
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Fig.6 Impact energy-temperature curve of (a) 0.20% Ni, (b) 0.80% Ni and (c¢) 1.20% Ni high-speed railway axles steel
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