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Abstract

New coating process to form a surface layer of CrN phase on mild steel (AISI 1020), AISI
H1i3, 1Cr-0.5Mo steel (ASTM A213) and Nickel-base superalloy (Inconel 718) was developed.
Surfaces of various alloys treated by chromizing for the formation of Cr diffusion laver was
subsequently treated by plasma nitriding in order to form the hard CrN coating layer on the
surfaces. This duplex plasma surface treatments of chromizing and plasma nitriding have in-
duced a formation of a duplex-treated surface layer of approximately 70~80mm thickness
with a largely improved microhardness up to approximately 1500Hv(50gf). The mmain cause
for the large improvement In the surface hardness is attributed to the fact that CrN and Fe.
N phases are created successfully by chromizing and plasma nitriding treatment.

High temperature wear resistance of the duplex-treated mild steel and HI13 steels at 660°C
was examined. Comparing the duplex-treated specimens with the specimens treated only by
chromizing, the results showed that the wear volume of the duplex-treated mild steel and
HI13 steel after a wear test at 800°C were reduced by a factor of 8 and 3, respectively.
Characteristics of the CrN phase by duplex treatmen: were compared with CrN. film by ion
plating and the wear behaviors of CrN {ilm formed by two different processes are nearly
identical.
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