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Table 1 Binding energies and atomic ratios obtained from the XPS data recorded from a b ¢ samples
a b ¢
Til Ti2 Ti3 01 02 03 N1 N2 N3
Binding energy 455.3 4575 458.5 530.0 531.5 5325 396.0 397.0 399.7
Assignment Ti-N Ti-0-N TiO, Ti-0 O0-H C-0 Ti-0O-N Ti-N N-N
Atomic ratios
N/Ti 1.34 1.25 1.21
0/Ti 6.82 2.22 10.26
Ar* 5 15 15 nm. 60 min a
30 60 min XPS 5 min TiO, Fe 2p32 707.4 eV Ti - Fe
TiON, TiN c Ni 2p3n
30 min TiO.N, a b 852.5eV  Cr—-Ni
TiN c Cr 2p3n Ti N Ti
573.7 575.4 577.4 eV Ti - TiN N
Cr GN  Cn0;. 0.5 Uss TiO, TiN
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The Contact Interface and Surface Characters between
Multiarc Ion Plating TiN and Different Base Materials

Xu Fuchun®™  Wang Shuiju®  Lin Xiuhua*™
Tang Dingliang  Zhang Qihe®  Xue Ru®
a. Analysis and Testing Cenire  b. Department of Physics c. State key Laboratory
Jor Physics Chemistry of Solid Surfaces ~ Xiamen University ~Xiamen 361005

Abstract With the technology of multiarc ion plating the experiments of TiN membrane — plating on the different base
materials are carried out which fabricate TiN/Fe TiN/Cu and TiN/Cr/Cu compound membranes. The appearances
structures and surface characters of the contact interfaces of TiN and three different underlays which are Fe Cu and Cr/
Cu are obtained with the help of the SEM  XRD and XPS. The observation of SEM shows TiN coating and Fe Cu of
Cr/Cu base materials can form the well — distributed and flat contact interface under the certain ion membrane — plating
condition. At the same time there is an apparent interface on the copper material and the obvious distribution of sand-
wich micro crystallization. The analysis of XRD manifests the membranes shaped on Fe Cu and Cr/Cu surfaces all con-
tain the heteromorphism such as TiN Ti,N and so on. It also demonstrates there are some Ti — Cr metal compounds on
the Cr/Cu interface. The result of XPS shows the surface also form TiO, and TiO,N, oxidizing membranes besides TiN
membrane. After Ar* etching for five minutes TiO, disappears and TiO,N, decreases while TiN increases. The inter-
face of TiN and Cr/Cu shapes palpable Ti — Cr and Cr — Ni mutual diffused layer which is helpful to enhance the adhe-
sion force of membrane and shape firm TiN coating.

Key words Multiarc ion plating TiN Contact interface Surface characters
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