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ABSTRACT Commercial carbon steels containing 0.2~0.55 wt.%C were plasma-
nitrided or plasma nitrocarburized at 550C for 21.6Ks using H2-N:2 or H2-Nz-CO mixed
gas respectively, The characteristics of hardening and wear-resistance of each treatment
were studied and compared. And also microstructure of nitrided layer and nitrides
formed in compound layer near surface were studied. All plasma-nitrided steels
investigated showed remarkable increase of surface hardness with the increase of carbon
content, But nitrocarburized steels resulted in higher surface-hardness than plasma-
nitrided steels, which means that nitrocarburized has higher surface-hardening effect,
Plasma-nitrided steels showed hardness increase in through-thickness direction near
surface. And also nitrocarburized steels showed similar hardness distribution in through-
thickness direction to that of plasma-nitrided steel. However, nitrocarburized steels had
higher cross-sectional maximum-hardness than plasma-nitrided steels as much as 100
Hv. Wear test showed that the amount of specific wear was reduced by both plasma-
nitriding and nitrocarburized, showing that the amount of specific wear was not related
to the hardness, But non-treated specimen showed that the amount of specific wear was
related to the hardness.

Key words : Carbon steel, Plasma-nitriding, Nitrocarburizing, Surface-hardness,
Compound layer, Hardness distribution, Wear resistance, Specific-wear
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Table 1.Chemical composition of materials used

Chemical composition (wt.96)
Materxial
C Si Mn P S Ni Cr Mo N O
SM20C 0.21 0.23 0.42 | 0.014 | 0.008 | 0.05 0.09 0.01
SM3SC 0.36 0.29 0.74 | 0.015 | 0.018 - - -
SMAas5C 0.44 0.24 0.72 10026 | 0.016 | 0.01 0.11 0.01
SMS5C 0.54 0.26 0.69 | 0.022 | 0.011 | 0.05 0.19 0.02
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Fig. 1. Cross sectional view of carbon steels (a, b
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Table 2. Identified phases and its intensities on surface of compound layers
of the materials treated by nitriding and nitrocaburizing

ldentified plase and its intensity on surface
) of nitrided layer
Materials Nitriding Ni burixi
7 '—FedN € —Fez-aN 7 ‘—FedN € ~Fez-sN(CN)

—SnoC ® 5 > ®
SMSEC ® N @ x ®
SM4ASC - : @®*/0 x ®
SMS56C -® - 1 - x - @

-+ obaserved - @ very strong, @5 strong, P weak, O ; very weak, X ; Not obeerved
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Table 3.Surface hardness and hardening ratio of the materials before
and after nitriding/nitrocarburizing

Nitriding Nitrocaburizing
. Non—treat.
Materials (Hvs) Hardness | Hardening ratio | Hardness | Hardening ratio
vw) (vw/Hvse) (Fivs) (Fivs/Hve)

SM20C 164 550 335 717 4.37
SM35C 197 611 3.10 736 3.74
SM45C 231 647 2.80 748 324 |
SMS55C 259 675 2.61 750 2.90
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