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In orthopedics, the drilling process is one of the most important steps in the preparation of
medical tools and implants. Improving the performance of medical tools and implants is of
great importance, because these tools and implants are used in the repair of bone and joint
injuries. One of the ways to improve the efficiency of these tools and implants is to use
titanium nitride nano coatings on drilling tools. This article is presented with the aim of
experimental analysis and optimization of axial force in the orthopedic drilling process
using a tool coated with titanium nitride nano coating by physical deposition method. The
purpose of this research is to improve the performance and efficiency of this process by
optimizing various parameters such as tool rotation speed, cutting depth and titanium
nitride coating. For this purpose, experimental tests were conducted using the response
surface method. the sensitivity analysis was also performed. The results have shown that
the rotational speed, as the most effective parameter, has a lesser effect (45% effect) on
the axial force in the case without nanocoating, while it shows a greater effect (73% effect)
in the case with nanocoating.
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