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A Study on Fretting Fatigue Life Prediction for Cr-Mo Steel(SCM420)

Dong Hyeon Kwak’, Hong Rae Roh’, Jin Kwang Kim"" and Sang Bong Cho®

ABSTRACT

Recently, a lot of work and interest have been devoted to the development of multiaxial fatigue parameters
for fretting fatigue life prediction. In this study, the fretting fatigue life and critical location ware estimated and
evaluated through the multiaxial fatigue theories in a cylinder-on-flat contact configuration for Cr-Mo steel,
SCM420, the material commonly is used in gears of the automobile and rollers of the conveyor. The strain-life
curve was obtained from fatigue test for SCM420. The Fretting fatigue life and critical location were estimated
through stress distributions, SWT-parameters and FS-parameters obtained from FEA. This paper showed
possibility of applying multiaxial fatigue theories to fretting fatigue life prediction comparing predicted life with
experimental results.

Key Words : Fretting fatigue (Z.@l¥® ] &), Critical plane approach (¥ @@ W), Leading edge (FFAM ),
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Fig. 1 Procedure to find the maximum SWT and
FS value using the critical plane method
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Fig. 3 Cylinder-on-flat loading history
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Table 1 Mechanical properties of the tested materials
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Fig. 4 Comparison of SWT parameter over the
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Fig. 5 Comparison of FS parameter over the contact
surface between the outside and the inside
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Table 2 Mechanical properties of SCM420

Yield strength| Tensile strength | Young's modulus

530 MPa 698 MPa 198 GPa

Table 3 Fatigue properties of SCM420

0 ¢(MPa) ed b c

673.2 0.1013 -0.056 -0.476
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Fig. 9 FS parameter versus cycles to failure

Table 4 SWT and FS parameters from the
fatigue test

Spec. No.| SWT | FS(x10?) N¢
1 4.3737 2.1548 274
2 1.9472 0.9990 1,879
Ist| 3 1.2968 0.6851 7,750
4 | 06915 0.4052 107,629
5 | 04951 03177 | 542467
1 4.4716 2.1965 217
2 1.9231 0.9849 1,780
2nd| 3 1.2998 0.6841 16,740
4 | 0.6886 0.4028 | 212,824
5 | 0.5456 0.3397 | 589,535
1 4.4553 2.1905 286
2 | 19261 0.9859 1,181
3rd| 3 1.2910 0.6810 5,425
4 | 0.6944 0.4059 123,112
5 | 05569 0.3443 | 288,461
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Table 5 SWT and FS parameter obtained from the
fatigue test

No. | SWT| FS(107) N¢ v o
1 {1.02] 5352 68,372 Fretting
2 1075 3.781 141,176 Fretting |
3 1068 3.900 | 4,143,742 Frettin
4 1024 1.728 |5,024,111+ | Fretting
5 0.73 | 4.228 79,897 Non-Fretting
6 |062] 3.639 142,564 | Non-Fretting |

Fig. 14 Fracture surface of SCM420

SWT curve
= Fretting fatigue test
4 Non-Fretting fatigue test

SWT Parameter

10 10’

Fig. 15 SWT parameter versus cycles about fretting
fatigue test
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