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Observation Test and Comparison of Cathodic—-Arc TiN Film

DONG Qi, TIAN Kai, HU Zhong-jun, WU Zhen
(ProChina Limited COLTD, Beijing 100096)

Abstract: Through observing of micro droplets on and inside TiN film, their effects on film and substrate adhesion are
studied. Meanwhile, the relationship between micro droplet broken and flake peal off along scratch on the film is analyzed.
With automation ion plating machine model AS700DTXB developed by ProChina Limited, through coating recipe
modification to control micro droplet sizes, TiN film and substrate (high speed steel and mould steel) adhesion is to be clearly
improved. Critical load (Lcy) can be stable at 100 N or higher with different scratch test instruments. In this paper different
measurement criterions and norms of scratch test are studied. Based on the measurement practices and data analysisabove, a
further modification on Chinese standard is proposed.
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Fig.1 Morphology of micro—droplet in cross section
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Fig.2 Micro—droplet roots into film
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Fig.3 Micro—droplet cut by scratch head
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Fig.4 Scratched micro—droplet
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Fig.5 Micro—droplets inside film
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Fig.6 Scratch and critical load schematic diagram!
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Fig.7 Scratch schematic diagram
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Fig.8 Measurement curves with instrument 1
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Fig.12 Measurement curves with instrument 3
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Fig.13 Three repeat curves with instrument 3
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Fig.14 Scratch curves of hard TiN from seven sources
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