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The Hogh Temperature Interfacial Friction Behavior Between Nitride Films and Molten Glass
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(State Key Lab of Tribology, Tsinghua University, Beijing 100084)

Abstract: AITIN CrN TiN and ZrN films were prepared using a multi-arc plating equipment. The interfacial
friction behavior between the prepared films and molten glass was experimentally studied at 850 using a
self-made high temperature interfacial friction testing device. X-ray diffraction was used to analyze the change of
microscopic physical structure of the four films before and after the experiments. In addition, Measurements were
carried out at 500 to determine the high-temperature wetting behavior between molten glass and the four
materials. The results indicate that CrN TiN ZrN thin films have good oxidation resistance at elevated
temperature, while AITiN film will oxidize gradually under elevated temperature and form a Al,TiOs film, which
will prevent the oxidation reaction going further. It was also observed that a correspondence exists between the
contact angles and interfacial frictions for each combination of the four material and molten glass.
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Fig.1 Schematic of the high-temperature interfacial friction 6
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Fig.4 The variation of friction coefficient of TiN as a func-

tion of time
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Fig.6 The variation of maximum friction coefficient
of AITIN,,CrN,TiN,ZrN films as the number of

experiments increased.
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Fig.5 The variation of friction coefficent of ZrN as a

function of time
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Fig.8 The XRD curves of CrN/TiN/ZrN/AITiN film Fig.9 The XRD pattern of TiN film (a)before the high
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Fig.10 The XRD pattern of ZrN film (a)before the high

temperature test (b)after the high temperature test
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temperature test (b) after the high temperature test
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Fig.11 The XRD pattern of AITiN film (a)before the high

temperature test  (b)after the high temperature test
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Table 1

after experiment

Ra AITIN TiN CrN ZiN

A comparison of surface of roughness, before and

/nm 109.54
/nm 131.75

58.48
55.29

51.72
46.90

403.84
404.62
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7ZrN CrN AITIN TiN Table 2 The contact angles between molten glass and
nitride films
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Fig.12 The contact angles between molten glass and four films at 500

2.5
850
CrN TiN ZrN 3 (2) AITIN CrN TiN ZiN 4
850
30 s

850 [1] . [M].
CrN TiN ZN 3 1999:175-178.
3 [2] . [1. 2005(2)
91-92.
AITIN [3] . CIN [J].
2005 2 59-66.
(4]
[10] [M]. : 1991:1-3.
[5] Rodriguez R J, Garcia J A, Medrano A, et al.
AITiN C:tN TiN ZrN 4 Tribological behavior of hard coatings deposited by arc
evaporation PVD [J]. Vacuum , 2002,67:559.

[6] Panjan P, Navinsik B, Cvelbar A. High temperature
oxidation TiN/CrN multilayers reactively sputtered at
low temperature [J]. Surface and Coating Technology
1998(98) :1497-1502.

(D CrtN TiN ZrN 3 [7] , , . TIAIN .
AITIN 2004 38(10):6-10.
AL TiOs 35



30

2006




	The Hogh Temperature Interfacial Friction Behavior Between N

