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Fig. 3 Specimen shape and dimensions for axial loading fatigue tests (unit: mm)

#F 1 LZ50 b2 i Co%)

Tab.1 The chemical composition (w%)

C S P Cr Ni Mn Si Cu

0. 47 0. 007 0.014 0.02 0.028 0.78 0. 26 0.15

# 2 LZ50 JitEe
Tab. 2 The mechanical properties

W ERGRE UEIRERGRE B JEE fif 2 [ B
(GPa) (MPa) (MPa) (MPa) %) HV,,

210 330 313 629 24.4 220
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Fig. 5 Surface microhardness distributions
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Fig. 4 Microstructure observations of GN specimen
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Effect of Gas Nitriding on Fatigue Performance
of Medium Carbon Axle Steel

GONG Yu-bin, LU Lian-tao, ZHANG Yuan-bin

(State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to evaluate the effect of gas nitriding treatment on fatigue performance of full-scale
axle, axial loading fatigue experiment was carried out with small specimen of medium carbon axle steel
treated by gas nitriding. Results show that comparing with untreated specimen, after removal of oxide
layer and compound layer, the fatigue strength of gas nitriding treated specimen is improved step by
step. For untreated specimen and gas nitriding treated specimen after removal of oxide layer, {racture
occurs on specimen surface, but for the gas nitriding treated specimen after removal of compound
layer, fracture occurs in internal inclusion. The effect of material surface layer of gas nitriding treated
specimen on the fatigue performance was analyzed. In addition, comparing with the results of rotating
bending fatigue experiment for small specimen made of medium carbon axle steel, it is indicated that
for validation of fatigue performance of full-size actual axle, the axial loading fatigue experiment for
small specimen is more accurate.

Keywords: medium carbon axle steel; gas nitriding; axle; fatigue strength; internal inclusion



