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ABSTRACT Over the past years, TiSiN coatings have gained increasing importance in the field of cutting tool
coatings due to its enhanced hardness and superior oxidation resistance properties produced by the nanocomposite
microstructure of TiN nanocrystals embedded in an amorphous Si;N, matrix. Many methods have been developed
to prepare TiSiN coatings, typically named by the DC magnetron sputtering (DCMS) technique and cathodic arc
ion plating (AIP), whereas limited studies have been carried out on the deposition of nanocomposite coatings using
the high power impulse magnetron sputtering (HIPIMS) approach. The TiSiN coatings were reactively magnetron
sputtered in mixed Ar/N, precursor gases in a new HIPIMS system with different flow rate of N, in this work. The
deposition rate, crystal structure, composition, surface morphology, microstructure and mechanical properties were
investigated systematically by surface profilometer, XRD, XPS, SPM, SEM, HRTEM and nano-indentation and the

* [ 5% A IERNAE 7T A FE A RIT5 H 2013CB632302 H15+ 35k 17 6138 B BA 33 H 2011B81001 % 1)

BB AR H 3: 2013-11-04, U EME Sk H 1: 2014-02-06
fEE TR EHRE, 53, 1987 44, L4
DOI: 10.3724/SP.J.1037.2013.00698



5% 5 3 FARESE: No L% HIPIMS il % TiSiN ¥ 2 45 4 1 7 24 PR BE R S 541

plasma discharge also was studied. The results show that increasing the flow rate of N, caused the decrease of depo-

sition rate as expected, accompanying with the change of preferred orientation from (200) orientation to (220) ori-

entation and the decreased compactness, discharge degree and ionization rate. Contrary to the changes of Ti con-

tent, Si content gradually increased with increasing the flow rate of N,, but their changing scale were small. Com-

bined with XRD and XPS analysis, the results indicated that the coatings were composed of crystalline TiN, amor-

phous Si;N,and free Si. Besides, free Si disappeared with further increasing the flow rate of N,. This nanocompos-

ite structure can ultimately be assessed by HRTEM where individual grains and the amorphous regions can be dis-

tinguished. In addition, the grain size increased gradually with increasing the flow rate of N,. Furthermore, both the

hardness and elastic modulus linearly decreased with increasing the flow rate of N,.

KEY WORDS high power impulse magnetron sputtering, TiSiN coating, discharge characteristic, nanocompos-

ite structure, mechanical property
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Fig.9 HRTEM images TiSiN coatings with N, flow rate of 10 mL/min (a), 50 mL/min (b) and corresponding enlarged
views of Fig.9a (c) and Fig.9b (d) (Insets in Fig.9a and b show the SAED patterns)
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