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Effects of Interlayers Based on Cr and Its Compound on Properties of TiCN Coatings

LI Fang-zheng, WANG Kun-lun, ZHAO lJi-feng, ZHENG Xiao-yan, XIN Yan-qing, YANG Tian-lin
(School of Space Science and Physics, Shandong University at Weihai, Weihai 264209, Shandong)

Abstract: In order to study the effects of interlayers and their structure on the properties of TiCN coatings, TiCN coatings with
interlayers of Cr, Cr/CrN and Cr/CrN/CrCN were deposited by multi-arc ion plating. Three coatings, Cr/TiCN, Cr/CrN/TiCN
and Cr/CrN/CrCN/TiCN, were designed, respectively. Microstructure and properties of the coatings were systematically
investigated by XRD, SEM, nano-indentation, scratch tester, attrition testing machine and ball mill tester. The results show that
the structures of TiCN coatings with different interlayers of Cr, CrN and CrCN are various. Columnar crystal is restrained and
then eliminated, and the preferred orientation of TiCN coatings is not obvious, strength of peak (111) decreases and peak (200)
broadens comparing with that of using interlayer of Ti. Hardness and adhesion of TiCN coatings with interlayer of CrN and
CrCN are higher than that with single interlayer of Cr. The Cr/CrN/CrCN/TiCN coating has the largest hardness and adhesion,
(30.1140.34) GPa and (37.21+£0.46) N respectively. The attrition test indicates that coatings with interlayer of CrCN have the
lowest friction coefficient, 0.111, and it is stable during the ball mill test, while the coatings with other interlayer present
varying degrees of wear.
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Table 1 Design and depositing time of TiCN coatings

No. Coating design and depositing time

1-1 5 min Cr+40 min TiCN

1-2 10 min Cr+40 min TiCN

2-1 5 min Cr+5 min CrN+40 min TiCN

2-2 5 min Cr+10 min CrN+40 min TiCN

3-1 5 min Cr+5 min CrN+5 min CrCN+40 min TiCN
3-2 5 min Cr+5 min CrN+10 min CrCN+40 min TiCN
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Fig.2 Cross section morphologies of TiCN coatings with different interlayers based on Cr and its compound
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Table 2 Average friction coefficient of TiCN coatings with
different interlayers

No. Friction coefficient
Substrate 0.462

1-1 0.356
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