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ABSTRACT
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Project Duration : 28 September 2007 — September 2010

This research is to develop Ti-Al and Ti-Si metal alloy for the use of PVD
coating target. The work was separated into two parts, the first part is to develop the
target and the second part is to use the developed target for film preparing in PVD
system. To develop the target, the parameters of Ti:Al and Ti:Si ratio, sintering
temperature and time was varied. The formula of 1Ti1Al sintered at 750°C and 1300°C
and formula of 5Ti4.5A10.5Si sintered at 1200°C were chosen to form the large
specimens with size of 6.5 cm in diameter and 1.5 cm in thickness for installing in
industrial PVD machine. These targets were prepared to high density up to 99%. The
coating was processed in PVD machine by using deposition voltage and arc current at
100 V and 70 A, respectively. The deposition temperature and time were set at 420-
450°C and 90 min and N, gas pressure was varied at 1, 1.5, and 2 Pa. After
deposition, the film was characterized for physical, chemical, and mechanical properties.
It was found that TiysAly sN phase was observed in the film deposited from 1Ti1Al target
in all conditions. The films perform good properties of surface roughness, adhesion, and
excellent in hardness with supper hard level (> 40 GPa) which are comparable or better
than those of films prepared from commercial target. In addition, TigsAlysN phase also
found in the film prepared from 5Ti4.5Al0.5Si target and the film performs good
adhesion and high hardness of 37.86 GPa.
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