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Frictional behaviour of Oxide Films Produced on S45C Steel by
Plasma Nitrocarburizing and Post Plasma Oxidation Treatment
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Abstract  The frictional behavier of oxade films on top of the plasma nitrocarburized compond Iayers was
mvestigated in terms of post-oxidation treatment temperatures. The post-oxidation treatment at both
temperatures(400hC, 500°CH produced magnetite(Fe 00 flmy which led to a gignificant emhanecement in
oorTosion reglstencs. However, this process did not result i any improvement i frictional behavier of the
nmtrecarbunized surface. The wear mechanizms were governed predommantly by the abrastve action of the
slider on the surface tregpective of the comnterface material(GiC ad Bearhug steel, When the specimen was
sliding agrinast a 510 comterfacs. the oxide films ware destroped during the early stage of the sliding prooess:
and the wear debris of the odde film at the shding track had a zreat mflnence on the fiction ecefficient, Om
the cther hand. when slidng against a bearing stec] commterfacs, the shider was mamby wom out due to the
much higher hardness of the surface hardened lager. The Auctuation of the friction coefficient of J00C-cxidized/
nitrecarburized specimen iz nmuch geverer than that of 300°C specimen. dus to the lesy amownt of wear debris

Key words  plasma nitrecarburizing, plosma post oxidation. &FeooM. Cioompound kayer. friction coefficient,
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Table 1. Chemical composition of S45C stoel (wi%)
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Fig. 1. Schematic diagram of ball-on-disk sliding friction
tester.
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Fig. 2. Optical micrographs of cross-sections showing the morphology of the layered structure by plasma nitrocarburizing and

then oxidation at (a) 400°C and (b) 500°C for 1 h.
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Fig. 3. Scanning electron micrographs showing the morphology of the (a) nitrocarburization, (b) 400°C oxidation and (c) 500°C

oxidation treated surface.

—— @ Nitrocarburized
—— @ 400°C Oxidation
® 500°C Oxidation

204

Potential E (V / SCE)

1E-7

1E-6 1E-5 1E-4 1E-3 0.01 0.1

Current Density (log/cm’)

Fig. 4. Anodic potentiodynamic polarization curves of S45C
steel after various treatments.
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Fig. 5. Friction curves recorded for the test specimens sliding
against a silicon carbide ball slider. (after 12,000 revolutions)
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Fig. 6. Optical micrographs showing the sliding tracks produced after various indicated number of cycles on (a) nitrocarburization,
(b) 400°C oxidation and (¢) 500°C oxidation treated specimen by a silicon carbide slider.
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Fig. 7. Friction curves recorded for the test specimens sliding
against a bearing steel slider. (after 12,000 revolutions)
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Fig. 8. Optical micrographs showing the sliding tracks and
slider produced on (a) 400°C oxidation and (b)500°C oxidation
treated specimen by a bearing steel slider. (after 12,000 cycles)
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