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A Study on Fretting Fatigue Characteristic of SCM 420 Steel

T. G. Kim*, H. S. Kim*, S. J. Yoon and H. S. Kim*'
*Department of Materials Engineering, Miryang National University, Miryang 627-706, Korea

Abstract Fretting fatigue behavior of SCM420 steel commonly used in the automotive industry for structural
applications was investigated in this study. In addition, the effect of bridge pad on the fretting fatigue test was
evaluated from different pad materials and following conclusions were drawn. Simple fatigue limit of SCM 420
steel was determined to be 350 MPa while this value was 225 MPa and 285.5 MPa with SCM420H and with
SM45C pad, respectively. Reduction in fatigue limit was, thus found to be 35.7% and 17.8% with SCM 420H pad
and SM45C pad, respectively. Results of fracture surface observation revealed that typical striation pattern of
fatigue failure existed as well as dimpled and cleavage frature appearance was found in final fractured region.
From the EDS compositional analysis, test sample and pad part all had high signals for oxygen and iron, sug-
gesting that worn particles might be iron oxide, although exact chemical composition has to be confirmed. Con-
siderable reduction in fatigue life was apparent in SCM 420 steel under fretting fatigue against simple fatigue.
Such reduced fatigue life by fretting damage should be considered as an important factor not only in the view-
point of repairing but also inevitably in the design stage of structural components.
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Table 1. Chemical compositions of used materials
Material C|S |Mn| P S | Cr | Mo
SCM420 (H) 0.23 |0.24|0.71 10.016{0.015| 1.03 }0.15
S45C 0.4610.2210.75|0.019(0.013] 0.1

Table 2. Mechanical properties of used materials

Material o,(MPa} | o, MPa) | £(%) |Hardness (Hv)
SCM420 386 683 20.6 239
SCM420H| 516 914 154 290
SM45C 647 853 185 270
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(b) bridge pad

Fig. 1. Schematic dimension of fretting fatigue specimen
and bridge pad (in mm).
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(b) Fatigue machine

Fig. 2. Photography of fretting equipment and fatigue
machine.
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Fig. 3. Optical micrographs of SCM420(H) and SM45C.
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Fig. 4. Microvickers hardness of each specimen.
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Fig. 5. Stress-strain curve of SCM420.
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Fig. 6. Results of various contact pressure under
constant stress amplitude (Ao = 450 Mpa).
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Fig. 7. Results of normal and fretting fatigue (S-N
curve).
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Flg. 9. SEM micrographs of fracture surface and contact area.
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