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Thermal numerical assessment of jawbone drilling factor during implantology
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Background and Aims: Optimization drilling parameters in order to temperature decrease during creation of hole
in the bone is an interested issue. The aim of this study was to achieve optimum values of drilling parameters
based on the creation of minimum temperature during jawbone drilling.

Materials and Methods: In this study two models of mandible and maxilla was created and teeth 2, 5 and 8 from

maxilla and teeth 25, 28 and 31 from mandible were removed. The drilling operation was performed under
different conditions on jawbone models using finite element analysis and the maximum temperatures were
measured in adjacent of holes.

Results: Drill bit head angle of 70 degrees was created the lowest maximum temperature during drilling
operation. The lowest maximum temperatures were observed in the drill bit rotational speed, drill bit feed rate and
the force exerted on the drill bit equal to 200 rpm, 120 mm/min and 60 N, respectively. The use of irrigation can
decrease the maximum bone temperature about 7°C. The maximum temperature differences in various regions of
mandible and maxilla were approximately about 1°C.

Conclusion: Sharpness of drill bit head angle, reduction of drill bit rotational speed, increasing drill bit feed rate
and exerted force on drill bit and also the use of irrigation played effective roles in temperature decrease during
jawbone drilling. Drilling site did not have important effect on the temperature changes during jawbone drilling.
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