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Abstract

This research aims to study the efficiency improvement of micro-drilling on titanium alloys by
diamond like carbon films coatings with 4 types of films, DLC, H-DLC, Si-O-DLC and Si-N-DLC films.
All films were coated on tungsten carbide drill tool with 1 millimeter diameter. The film thickness was
set to 500 nm and prepared by Plasma based ion implantation process. The efficiency of coated drill
was tested by drilling Titanium alloys grade Ti6Al4V plate for 200 holes. The speed and feed rate
were set to 19,200 rpm and 120 mm/min, respectively. The results indicate that drill coated by H-
DLC film shows the best wear resistance among these four films, presenting 2 times longer tool life
than the uncoated drill tool. This is due to highest film hardness of 12.2 GPa and low friction
coefficient of 0.11 at 400°C temperature. Moreover, drill coated by DLC and Si-N-DLC films shows 1
time longer tool life, and drill coated by Si-O-DLC film shows 0.5 time longer tool life than the

uncoated drill tool.
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