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Fretting fatigue behaviour of Ni-free high-nitrogen stainless steel in a simulated
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Fretting fatigue behavior was studied in air and in phosphate-buffered saline (PBS(-)) for Ni-free

high-nitrogen steel (HNS) and for cold-rolled SUS316L steel (SUS316L(CR)).

The fretting fatigue limit of HNS was much higher than
It was revealed that HNS has much better fretting fatigue
properties than SUS316L(CR) in both the environments.

of HNS was lower than that of SUS316L(CR).
that of SUS316L(CR) in both air and PBS(-).

The plain fatigue limit

The influence of fretting on fatigue limit was

not solely explained by friction stress of the fretting, but also by wear behavior and/or plastic

deformation in the fretting region.
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Table 1 Chemical composition of HNS and SUS316L steel (mass%).

C Si Mn P S Ni Cr Mo [¢) N

HNS 0.022 0.15 0.10 <0.005 0.0005 0.040 23.78 0.96 0.0049 1.05

SUS316L 0.024 0.50 1.40 0.033 0.024 12.23 17.14 2.04

Table 2 Mechanical properties of HNS and SUS316L(CR).

%2(MPa) a5 (MPa) (%)  ¢(%) E(GPa)  Hvspg,
HNS 805 1206 36.4 52.8 208 447
316L(CR) 791 883 16.5 78.1 176 296

0 5. yield strength, oyrs: tensile strength, &: elongation, ¢: reduction of area, E: Young’s modulus, Hv: Vickers hardness
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Fig. 1 Configuration of fretting fatigue specimen (a) and fretting pad (b).
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Fig.2 Schematic diagram of fretting fatigue test in PBS(-).
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Fig.5 Stress amplitude dependence of friction coefficient.
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Fig.6 Cross sectional profile on fretted surface for HNS (a),(b) and SUS316L(CR) (c), (d).
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Fig. 7 Polarization curvesfor HNS, SUS316L(CR) and as-received SUS316L.
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Fig. 9 Effect of initial fretting fatigue test on total life cycles for SUS316L(CR).
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