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Tab.1 Summary of the experimental results of ZrN nano coatings deposited with different substrate temperature

r.c /Bm / nm 1 % / GPa L./N /(107 Bm*s N 'em™ )
50 1.29 19. 8 49.5 21.4 53.7 2.527
150 1.23 22.7 49.9 22.0 49.7 8.650
300 1.20 29.4 49.7 22.5 45.2 39. 41
450 1.26 30.2 48.3 21.1 32.1 69. 29
600 1.28 19. 1 45.5 16.1 53.4 6.123
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Fig.2 FE SEM photograph of cross section morphology of ZrN nanc coatings deposited with different substrate temperature
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Fig.3 The scratching tracks of ZrN nanc coatings deposited with different substrate temperature
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Effect of Deposition Temperature on Structure and Mechanical
Properties of ZrN Nano coatings
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HUANG Ruoxuan , QI Zheng-bing”, SUN Peng”, ZHU Fang ping”, WANG Zhou cheng
(1. College of Materials, Xiamen University, 2. College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract: The influence of deposition temperature on microstructure and mechanical properties of ZrN nano coatings fabricated by
DC magnetron sputtering was investigated. X ray diffraction, scanning electron microscope and CSM- instruments were applied to
characterize the phase structure, morphologies of cross section and mechanical properties of ZrN nano coatings. It is showed that with
the increasing of the deposition temperature the preferred orientation of the coating changes from (111) to (200) , and the peak inten-
sity was too weak to detect at 600 'C for the quite low crystallinity of the coating. The preferred orientation of the caoting depends on
the surface adatom migration during deposition process and the difference of surface energy between different orientations. From 50
C 10450 C, the watings showed columnar structure, and the columnar width rised with the temperat uré s increasing, while at 600
C the columnar disappeared, presenting equiaxed structure instead. The hardness of coatings showed few signif icant variations under
450 C,and at 600 C the coating hardness dropped for the low crystallinity and the decreasing of dislocation density. The adhesion
betw een the coating and substrate decreased with the increasing of temperature before 450 C, then increased at 600 C. T he wear rate
of ZrN nano coating depends on the interaction of hardness and adhesion of coatings.
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