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Abstract

The structure and composition of Cr-nitrides formed on an electroplated hard Cr layer during an
ionnitriding process was analyzed, and the growth kinetics of the Cr-nitrides was examined as a func-
tion of the ion-nitriding temperature and time in order to establish a computer simulation model pre-
diction the growth behavior of the Cr-nitride layer. The Cr-nitrides formed during the ion-nitriding at
550~ 770°C were composed of outer CrN and inner CroN layers. A nitrogen diffusion model in the mu-
Iti-layer based on fixed grid FDM (Finite Difference Method) was applied to simulate the growth ki-
netics of Cr-nitride layers. By measuring the thickness of each Cr-nitride layer as a function of the ion
-nitriding temperature and time, the activation energy for growth of each Cr-nitride was determined;
82.26 KJ/mol for CrN and 83.36 Kj/mol for Cr:N. Further, the nitrogen diffusion constant was deter-
mined in each layer; 9.70x107"?m?%/s in CrN and 2.46 X 10™"?m?%/s in Cr;N. The simutation on the
growth kinetics of Cr—nitride layers was in good agreements with the experimental results at 550 ~720°C
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Fig. 1. Schematic diagram of 1on-nitriding system.
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Fig. 2. XRD pattern of Cr~nitride formed on electro-
plated Cr by 1on-nitriding at 550°C, 650C

and 720°C for 20hrs.
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Fg. 3. SEM image of Cr-nitride formed on electro~
plated Cr by ion—nitriding at 550°C, 650°C
and 720°C for 20 hrs.
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XPS analysis of Cr-nitride formed on electro-
plated Cr by ion-nitriding at 550°C for 20
hrs . (a) SEM image indicated sample condi-
tion for XPS analysis, (b) XPS peak before
etched and after etched surface, (c) XPS
peak deconvolution before etched, (d) XPS
peak deconvolution after etched surface.
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Fig. 6. Schematic of nitrogen concentration profile
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