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Abstract

The effects of ihe plasma nitriding variables on the surface hardening of the SCM 415 sieel were
studied and the optimum mmding process conditions were proposed. And the fatigue properlies of
plasma nitriding treatment were compared with other nitriding treatments such as salt-bath nilriding
treatment and gas nitriding treatment. When Ny/H, volume ratio is 3 (N;:H,=3-1), the surface has the
maximum hardness. and we [ound that surface hardness was decreased and case-depths was increased
with increasing plasma nitriding temperature and ume. Therefore in this study, it is proposed that the
optimum process conditions of plasma meriding treatment for SCM 4135 steel are nitriding lempera-
ture of 500°C nitriding time of 4 hr. and N,/H, volume ratio of 3. And under tlus process conditions,
we obtainad the surface hardness of 1181 Hv and the case-depths ol 450 jm. These resulls were
excellent when they were compared with 945 Hv and 250 pm thickness in the gas nilriding reatment,
%46 Hv and 300 um thickness in salt-bath mtriding treatment. Also, the results of the fatigue test
showed that the plasma nitnided specimens had better fatigue property than that of gas nitrided and
salt-bath nitrided specimen.
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Table 1. Chemical composition of SCM415 steel
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Fig. 1. Schematic diagram of plasma nitriding system.
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Fig. 2. Specimen geometry for the fatigue test (dim-
ension : ).
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Fig. 3. Influences of gas composition on the micr-
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Fig. 4. Influences of temperature on the microhardness
of SCM415 steel (6Torr, N,-H,=3:1, 4 hrs.).
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Fig. 5. The depth profiles of a rclative nitrogen peak-
to-peak height compared with vickers hardness.
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