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Uniaxial Fretting Fatigue Properties of LZ50

LIU Bing* , HE Guoqin* , JIANG Xiaosong* , ZHU Minhao®
(1. College of Material Science and Engineering, Tongji University,
Shanghai 200092, China; 2. National Power Traction Key Laboratory,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The uniaxial fretting fatigue characteristics of
LZ50 axle steel such as stress-strain hysteresis loop, fretting
wear, fracture and cross section morphology were
investigated. The formation and evolution mechanism of the
debris produced in the fretting wear process and the fatigue
failure mechanism were analyzed, too. The results indicate
that, LZ50, under the condition of uniaxial fretting fatigue
loading, has less irreversible plastic power consumption. The
fretting fatigue damage mechanisms are adhesive wear and
abrasive wear, accompanied with oxidation wear. The
fragmentation products wore off from the matrix material
surface are oxidized and formed into wear debris,in which the
hard particles aggravate the abrasive wear,and accelerate the
fretting fatigue failure. The dimension of fretting fatigue crack
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Fig.1 Schematic of fretting fatigue test configation
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Tab.1 Chemical composition of the material %
RS C Si P S Fe
LZ50 0.47—0.57 0.17—0.37 0.60—0.90 <20.030 <20.030 Balance
CL60 0.55—0.65 0.17—0.37 0.50—0.80 <20.035 <20.040 Balance
F2 MBS 025

Tab.2 Mechanical properties of the material

wf g Y g i = 7 T WS
PRHRES L MPa 5/% % /%

1250 750 23 37

CL60 950 10 18
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Fig.2 Hysteresis-type stress-strain loops at

various number of cycles
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Fig.3 SEM micrographs of fretting surface and debris
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Fig.4 Cross section photos of the specimen
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Fig.5 Fracture characters of the fretting fatigue specimen
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