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Abstract

In this study, effect of sputtering after plasma nitriding and before PVD coating on the microstucture,
microhardness, surface roughness and the adhesion strength of CrN thin films were investigated. Experimental
results showed that this sputtering process not only removed surface compound layer which formed during
a plasma nitriding process but also induced an alteration of the surface of plasma nitrided substrate in terms
of microhardness distribution and surface roughness, which in turn affected the adhesion strength of PVD
coatings. After sputtering, microhardness distribution showed general decrease and the surface roughness
became increased slightly. The critical shear stress measured from the scratch test on the CrN coatings showed
an approximately twice increase in the binding strength through the sputtering prior to the coating and this
could be attributed to a complete removal of compound layer from the plasma nitrided surface and to an

increase in the surface roughness after sputtering.
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Fig. 1. Heat treatment conditions.
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3. 7E=l jt_l. al _T'_’_é" Table 1. Thickness of the plasma nitrided layer

Gas ratio | Ny:H=1:9 | N;:H,=3:7 | Np:H,=5:5 | N,:H,=7:3

3.1 S2f=0l &gt Xe|gt AlEel 0|M=Ez2 o|a Thickness | o 120 130 235
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Fig. 2. Cross-sectional optical micrographs of plasma nitrided specimens at various gas ratios.
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Fig. 3. Results from the X-ray diffraction analysis of
plasma nitrided specimens at various gas ratios.
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Fig. 4. Surface hardness as a function of depth from
the surface at various gas ratios.
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Fig. 5. Cross-sectional optical micrographs of N,:H,=1:9 specimens after sputtering for various hours.
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Fig. 7. Results from X-ray diffraction after sputtering.
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Fig. 9. Adhesion of CrN films on plasma nitriding
specimens with various gas ratios.
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