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Fretting Fatigue Behavior of Low Carbon Steel
with TiN Coating by PVD Method

Masaki OKANE, Kazuaki SHIOZAWA and Tomoko ISHIKURA

Fretting fatigue tests of carbon steel coated with titanium nitride (TiN) by PVD method were

carried out to discuss the effect of ceramic coating on fretting fatigue behavior.

Fretting fatigue

strength of the present carbon steel significantly increased by TiN coating onto the specimen. The
fretting fatigue fracture process in TiN coated steel was as follows. Fretting cracks initiate at a
certain stage of fatigue life from the flaws or worn region in TiN film initiated by fretting action, and
propagate until final unstable fracture occurs. The improvement of fretting fatigue strength by TiN
coating resulted mainly from the retardation of fretting fatigue crack initiation due to existence of
hard TiN film on the contact surface of the specimen.
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Table 1 Chemical composition of the material used.

: (wt.%)
C Si Mn P S Cu Ni Cr

037 | 0.24 | 0.77 | 0.019| 0.023 | 0.1 0.2 0.4

Table 2 Mechanical properties of the material used.
Upper yield |Lower yield | Tensile | Young's |Elongation Area Vickers

stress stress strength | modulus reduction | Hardness
o5y IMPa] | og, [MPa} | oy [MPa] | E [GPa] 3 (%]  [%] H

401 371 616 204 25.8 60.1 213
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(a) Contact pad
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(b) Contact pad set up
Fig.2 Shapes and dimensions of the contact pad and contact pad hoider.
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Fig.3 Fretting fatigue test apparatus.

Fretted region

Fig.4 Cutting procedure of the specimen for cross sectional observation.
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Fig.6 Variation of tangential force coefficient during fretting fatigue test.
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Fig.7 Relationship between stress amplitudeo, and
tangential force coefficients.
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Fig.8 SEM micrographs of fretted surface for the specimen
tested at0,=200 MPa
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Fig.9 Observation of fretting cracks for TiN coated specimens
tested at0,=200 MPa.
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Fig.10  Observation of fretting crack for TiN coated specimen
tested ato,=140 MPa.
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