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Preparation and Friction Properties of Ti/TiN and Ni/TiN Multilayered Films
QING Tao, SHAO Tian-min, WEN Shi-zhu
(State Key Lab. of Tribology, Tsinghua University, Beijing 100084, China)

Abstract: Ti/TiN and Ni/TiN multilayered films and TiN single film were prepared on Si(100) wafers. Films were
characterized by XRD, WYKO and AES. The adhesion forces, friction under the loads of UN or mN scale, nano hardness of
the films were tested. The results showed that the adhesion forces of all three films increased with the relative humidity, and the
friction forces of them increased with the loads. The friction forces under #N or mN scale of two multilayered films were

smaller than that of TiN single film. The friction properties of two multilayered films were improved compared with TiN single

film.
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Tablel Processing parameter of multilayered films deposition
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Fig.1 XRD patterns of Ti/TiN, Ni/TiN and TiN films
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Table 2 Surface roughness and contact angles of three films

T L Ra/mm  Rg/nm  HiKEG4EMA/(°)
Ti/TiN 2.74 4.28 78
Ni/TiN 3.51 6.08 82

TiN 4.03 9.33 75

2.4

# 34 Ti/TiN, NV/TiN, TiN DLRIEJK Si f4h
RBEBEMRETR . NPT AR, NUTIN B4
KBERER K, iK% 1151 GPa, HyR Ti/TIN, K
11.18 GPa, Ti/TiN Fil Ni/TiN 45 J2 I6 Py 49 K 15 3
AR B2 R TN ERECA Si R i A 4R ABE 0
30
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Table 3 The measurement results for nano hardness

WA Bl WE B
JE/mm  /mN /GPa #/GPa

Ti/TiN 40.98 0.509 11.18 125.95
Ni/TiN 36.23 0.512 11.51 155
TiN 38.03 0.514 10.25 112.1

Si 41.17 0.513 7.82 118.58
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Fig.5 The effects of relative humidity on adhesion strength
of Ti/TiN, Ni/TiN and TiN films
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Fig.6 The friction tests results of Ti/TiN, Ni/TiN, TiN
films and Si wafer under the loads of UN scale (a) friction
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Fig.7 The friction tests results by using multifunctional

friction tester (a) friction force (b) friction coefficient
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