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Abstract :

Fretting is a kind of surface damage mechanism observed in mechanically jointed components and

structures. The initial crack under fretting damage occurs at lower stress amplitude and lower cycles of cyclic loading
than that under plain fatigue condition. This can be observed in automobile and railway vehicle, fossil and nuclear
power plant, aircraft etc. In the present study, railway axle material RSA1 used for evaluation of fretting fatigue life.
Plain and fretting fatigue tests were carried out using rotary bending fatigue tester with proving ring and bridge type
contact pad. Through these experiments, it is found that the fretting fatigue limit decreased about 37% compared to the
plain fatigue limit. In fretting fatigue, the wear debris is observed on the contact surface, and oblique cracks at an earlier
stage are initiated in contact area. These results can be used as useful data in a structural integrity evaluation of railway axle.
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Table 1 Chemical composition of RSA1 and RSW1(wt.%)

Material | 1% | ¢ Si | Mn | P S
Lab.
el | spec, | 035 [ 015 T0.40~ T Max | Max
Rs)i:l PEC | 048 | 040 | 085 | 0.035 | 0.045
SeAH | 044 | 0236 | 0.75 | 0.014 | 0.002
Max Min | 0.60~ | Max Max
Wheel | Spec. | o c3 | 045 | 090 | 0.045 | 0.045
RSWI
SeAH | 053 | 032 | 071 | 0.007 | 0.009
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Table 2 Tension test results of RSA1 and RSW1

R Test 0.2% oy Ou [
Material | 1\ | vpa] | (MPa] | [%] Ha
Spec. Min Min Min i
Axel 295 | 590 20
RSAT | SeAH | 360 | 618 20 :
KYU | 363 | 619 30 | 185(HY)
835~ | Min | 248~
Wheel | Spec. ; 960 14 285
RSWL —sam : 940 21 269

(a) RSAL(x100)

(d) RSW1(x200)
Fig. 1 Optical micrographs of RSA1 and RSW1

(c) RSW1(x100)
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(a) Principles of rotary bending type fretting fatigue test

[l
Py Static load
s P

Strain gage
¥ (contact pressure }

80

Tensile load

(b) Shape and dimensions of proving ring
Fig. 2 Schematic illustration of fretting fatigue test apparatus
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(a) Fatigue and fretting fatigue specimen (b) Contact pad

Fig. 3 Shape and dimensions of specimen and contact pad
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Fig. 4 Calibration curves for proving ring and contact pad
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Fig. 5 Results of plain and fretting fatigue test
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