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Multi-axial Fretting Fatigue Behavior
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Abstract: The model of cylinder shape surface contact was
applied to the investigation of fretting fatigue failure
characters of 35CrMoA under multi-axial cyclic loading. And
the fretting wear scar and fracture morphology were examined
by optical microscope and scanning electronic microscope.
The effect of fretting wear on material fatigue failure was
discussed, too. Results of this study indicate that the oxide
debris produced in the wear scar play important roles to
surface material damage; fretting wear can accelerate the
initiation of fretting fatigue crack and lead to material failure

at the boundary of fretting and non-fretting area.
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Tab.1 Chemical composition of the material used

JCE FRE/ Y% TE FREGH/ %
C 0. 320~0. 390 Mo 0. 150~0. 250
Si 0. 170~0. 370 P 0.013

Mn 0. 400~~0. 700 S 0. 006
Cr 0. 800~1. 100 Fe H4
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Fig.1 Microstructure of the 35CrMoA specimen

used in this experimental effort
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Tab.2 Mechanical properties of the material used

EREE  PiRsE i W TR A R
s/ MPa on/MPa 2=/% RC/% HB
1040 1160 14. 5 58 413
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Fig.2 Experimental instrument and schematic of

cycle loading
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Fig.3 Schematic of multi-axial cyclic loading path
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Fig.4 The evaluation of stress — 18- ¢ evaluation o Fig. 6 The evaluation of strain
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torque — rotation
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Fig.7 Characters of fretting fatigue scars under

different magnification
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Fig.8 Fretting fatigue crack initiation site and

schematic of stress
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Fig.9 Characters of fracture surface
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