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Abstract: Multi arc ion plating ZrTiN hard coatings were deposited on WC/TiC/Co and WC/Co ce-
mented carbide substrate with independent Ti and Zr targets. The effect of deposition time on mor-
phology, phase composition, thickness, hardness and adhesive strength of the coatings was investiga-
ted, respectively. The results show that only face centered cubic structure phase forms in the coatings
and the crystal orientation maintains (111). Grain size of the coating is around 10nm without changing

during experimental process. Microhardness and adhesive strength of the coatings decline evidently

when deposition time is 120min.
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Table 1

Properties of the substrate

Thermal conductivity Thermal expansion

Substrate Hardness/GPa Elastic modulus/GPa  Flexural strength/GPa
J(Wem !« K1)  coefficient/(10 K1)
YT15 15.5 510 1.15 33.5 6.51
YG8 15.0 630 1. 50 75.4 4. 50
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Table 2 The basic depositing parameters

Gas pressure/Pa Ti current/A Zr current/A

N, flow/scem

Negative biasvoltage/V Deposition temperature/C
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150 200
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Fig.1 Surface (a) and cross-section (b) micrographs of the ZrTiN coating on

YT15 substrate (deposition time 60min)
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Fig. 2 Distribution of the elements on surface of the coating (a)Zr;(b)Ti;(c)N
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Fig. 3 Surface morphologies of ZrTiN coating on YT15 substrate (deposition time 120min)

(a)low magnification; (b) high magnification
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Fig. 4 Surface morphologies of ZrTiN coating on YG8 substrate (deposition time 120min)

(a)low magnification; (b) high magnification
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Fig.5 Shear stress and axial stress with coating

thickness analyzed by FEM on YT15 substrate
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Fig. 6 XRD patterns of ZrTiN coatings under

various time on YT15 substrate
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Table 3 20 angles of main peaks, lattice parameters and grain sizes of coatings deposited with different time

Deposition time/min 200111 /(%) 2600200) /(%) 200311 /(%) Lattice parameter/nm Grain size/nm
30 33.635 39.914 68.125 0.461191 8
60 33. 980 39.871 68. 678 0.456598 12
90 33.920 39.713 68. 226 0.451494 8
120 33.794 39.763 68.376 0.459036 9
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Fig. 7 Coating thickness as function of deposition time
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