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Table 1  chemical composition (mass% )

C Si Mn Cr Mo S P

0.22 0.26 0.85 0.54 0.17 0.027 0.016
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Fig.1 Specimen for tensile test Fig.2 Specimen for rotating bending fatigue test
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Table 2 Basic mechanical property of specimens with four kinds of microstructure

Tensile strength Yield strength Yield ratio Enlongation Shrinkage Hardness
oy/MPa oy/MPa 0/0y S/% wl% /Hv
TT200 1029 739 0.72 16.0 56.5 277
TT400 960 783 0.82 12.0 67.9 233
TT600 752 642 0.85 16.1 73.4 208
A900 634 372 0.59 20.0 56.4 203
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Influence of microstructure on fatigue characteristics for 25CrMo4 steel ¥
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(School of Materials Science & Engineering, Beijing Institute of Technology , Beijing 100081, China)~ ( Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100190, China)® (CSR Qingdao Siifang Co. LTD., Qingdao 266111, China)*

Abstract: Fatigue characteristics for 25CrMo4, an European code steel for high speed train axle, was studied in this paper. Four heat
treatment procedures including quenching + high-temperature tempering, quenching + medium-temperature tempering, quenching +
low-temperature tempering and normalizing were used in the experiment. Correspondingly, four types of microstructures were
achieved; they are martensite, tempered troostite, tempered sorbite and ferrite + pearlite, respectively. The results of rotating bending
fatigue experiments show no duplex or stepwise S-N curve for the four groups of specimens. Under a certain stress level, specimens
did not failure even beyond 10° cycles of loading. The influence of microstructure on the characteristics of high-cycle and
very-high-cycle fatigue for 25CrMo4 steel was discussed.

Key words: 25CrMo4, microstructure, axle steel, very high cycle fatigue
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