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Abstract —

This study deals with the friction and wear characteristics of C-N coated spur gear. The PSII appa-

ratus was built and a SCM4135 test piece and test gear with steel substrate was treated with carbon nitrogen by
this apparatus. The composition and structure of the surface layer were analyzed and compared with that of PVD
coated TiN layer. It was found that both of friction coefficient of C-N coating and TiN coating decreased with
increasing load, however, C-N coating showed relatively lower friction coefficient than that of TiN coating. We
was investigated the effect of C-N coating on hardness, friction and wear. The TiN coated gear showed a more
serious friction phenomena than that of C-N coated gear. It was considered that coating of TiN, which was con-
ducted at a vacuum chamber at about 500°C, results in a tempering of base material that causes microstructural
change, which in turn resulted in decreasing of hardness. The C-N coated gear and pinion had higher wear resis-
tance that of TiN coated gear and pinion. C-N coating significantly improved the friction and wear resistance of

the gear.
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Table 1. The chemical composition of SCM415 (wt.%)

SCM415 C Si Mn P S Cr Mo

Measured 0.14 030 0.62 0.03 0.02 1.10 0.16
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Table 2. Dimension of the test gear
Pinion ‘ Gear
Material SCM415
Tooth shape Involute
Number of teeth (Z) 17 | 32
Module () 1.75
Pressure angle () 200
Modification coefficients (x) 0.6 0.8
Face width (b) 12 mm 9 mm
-0.042 -0.042
Span gage (5 teeth) 0,085 -0.085
Finish Coating
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Fig. 1. Device of plasma source ion implantation.
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Fig. 2. Gear box of friction and wear testing machine.
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Fig. 3. Friction coefficient of specimens as a function of
sliding distance.
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Fig. 4. Comparison of friction coefficient for specimens
of TiN and C-N at different load.
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Fig. 6. The relationship between the friction coefficient
and sliding distance.
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Fig. 7. The wearing surface of specimen of SCM415 (a)
before implanted and (b) after implanted.
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Fig, 10. The surface of gear and pinion coated with TiN
film after test.
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Fig. 11. The gear and pinion coated with C-N film.
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Fig. 12. The surface of gear and pinion coated with C-N
film after test.

Fig. 13. The surface of pinion coated with C-N film
after test.
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