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Effect of Layer Thickness Ratio on Microstructure and
Properties of Magnetron Sputtered Cr/CrN Multilayer Coatings
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Abstract: A series of Cr/CrN multilayer coatings with different layer thickness ratio under the same
modulation cycle were prepared by ultrahigh vacuum magnetron sputtering. The phase composition,
microstructure, hardness, adhesion, and tribological performance of the coatings were analyzed by
XRD, SEM. microhardness tester, scratch tester, and abrasion tester, respectively. The results show
that under the modulation cycle of 400 nm, when layer thickness ratio is decreased from 2.0 to 0.2 ,
Cr/CrN multilayer coatings are always composed of two phases Cr and CrN, and the preferred orienta-
tion remains at CrN(200), and also the coatings become more and more dense, the coating hardness is
increased from 1550 HV to 2300 HV , and wear rate is decreased from 2.4X10 *mm® + N ' e m 'to
0.6X10 *mm?® « N'!' « m ', Cr/CrN multilayer coatings have good adhesion properties.
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Table 1 Deposited parameters of Cr/CrN multilayer coatings

Layer thickness Thickness of  Thickness of . Modulation
ratio Cr layer/nm  CrN layer/nm Cycle cycle/nm
0.2 66 334 7 400
0.5 133 266 7 400
1.0 200 200 7 400
2.0 266 133 7 400
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Fig. 1 XRD patterns of Cr/CrN multilayer coatings with
different layer thickness ratio (a)single layer CrN;
(b)layer thickness ratio of 2. 0;(c)layer thickness ratio of 1. 0;

(dlayer thickness ratio of 0. 5; (e)layer thickness ratio of 0. 2
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Fig. 2 Cross-section morphology of Cr/CrN multilayer coatings with different layer thickness ratio

(a)layer thickness ratio of 2. 0; (b)layer thickness ratio of 1. 0;(c)layer thickness ratio of 0. 5;(d)layer thickness ratio of 0. 2
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Fig. 3 Microhardness and adhesion of Cr/CrN multilayer

coatings with different layer thickness ratio
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Fig. 4 Wear rate and friction coefficient of Cr/CrN multilayer

coatings with different thickness ratio
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Fig.5 Wear morphology of Cr/CrN multilayer coatings with different layer thickness ratio (a)layer thickness ratio of 2. 0;

(b)layer thickness ratio of 1. 0;(c)layer thickness ratio of 0. 5; (d)layer thickness ratio of 0. 2
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