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A Study on the Synthesis of Cr Nitride Layer
by Sputtering and Gas Nitriding

Sun Kyu Kim
School of Materials and Metallurgical Engineering

<Abstract>

Cr nitride layer was obtained on SKDI11 steel specimens by reactive sputtering. Also,
Cr nitride layer on SKDI11 steel was synthesized by sputtering of Cr and subsequent
gas nitriding. Cr nitride layers obtained by these two methods were compared in terms
of composition, micro-hardness, and adhesion strength. Cr nitride layer formed by

sputtering and gas nitriding had better mechanical properties than those obtained by
reactive sputtering.
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Fig. 1. Schematic diagram of sputtering chamber.
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Table 1 Chemical composition of SKD11

| components C Si Ma | P cc | Mo | Vv |
| wt% 155 | 0316 | 0260 |0013 | 115 | 08 | 09 |
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Fig. 2. XRD diffractogram of Cr nitride layer produced by reactive sputtering.
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Fig. 3. Surface morphology of Cr nitride layer produced by reactive sputtering.
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Fig. 4. Optical micrograph of scratch track of Cr nitride layer produced by reactive sputtering.
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Fig. 5. XRD diffractogram of sputtered Cr layer at various temperatures
of (a)28C, (b)300T and (c)500TC.
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Fig. 6. Thickness of Cr layer vs. sputtering time at 3007T.
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Fig. 7. XRD diffractogram of Cr nitride layer synthesized by sputtering and gas nitriding.
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Fig. 8. Surface morphology of Cr nitride layer synthesized by sputtering and gas nitriding.
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Fig. 9. Optical micrograph of scratch track of Cr nitride layer synthesized
by sputtering and gas nitriding.
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