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ARTICLE INFORMATION ABSTRACT

Original Research Paper In orthopedic surgeries, treating bone breakages, dentistry and bone sampling the bone drilling is one of
Received 16 January 2018 the most important biomechanic processes that has used. In addition this mechanical process is very
Accepted 24 February 2018

important, sensitive and all-purpose in the field of biomechanical engineering, because its complexity

Aritatic Onlme 3chpal 2016 and special conditions. Bone drilling process has advanced by roboots and CNC machin entrance into

y - the realm of orthopedic surgeries. The problematic issue during operation is the high increase in drilling
Keywords: ’ 2 E A
Drilling process temprature which leads to the so-called thermal necrosis or cell death. In this regard, it is not
Bone clear quality of enfluence of tool rotational speed and feed rate on the temprature and force responses
Temperature and so it can be seen confilicts among different researcher results frequently. In this paper it is

Response Surface Method

i performed mathematical modeling and design of experiments on the input factors and output parameters
'plumzation

of bone drilling. The effect of input factors and interaction of input factors have investigated. In this
research with increasing rotational speed the temperature increases where as the feed rate behavior is
complex because contact duration between drill bit and bone so the increasing temperature take places
because the low feed rate or increasing force and friction. In addition increasing the drill bit diameter
increases the tempratures. Also the sobol sensitivity analysis method has used to investigate effect of
each prameter in which rotational speed, feed rate and drill bit diameter have most effect respectiviely
on temperature instantaneously. Also optimization process performed on temperature behavior, hence
the minimum temprature is 37 0C when the diameter of drill bit 2.5 mm, rotational speed 500 rpm and
feed rate 30 mm/min.
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37.53 0 0 -1 13
0.000 49.23 148.092 1332.83 9 Joe 09 0 0 14
0.000 207.96 623.85 623.85 1 V 46.20 0 0 1 15
41.59 1 0 -1 16
0.000 25.70 91.08 91.08 1 F 5138 1 0 17
0.000 5446 149.47 149.47 1 D 53.72 ! 0 ! 18
= 38.70 -1 1 -1 19
0.008 886 26.66 26.66 1 & 50.63 1 1 20
0.000 9407 282.96 282.96 1 F 56.93 -1 1 | 2]
N 42.80 0 1 -1 22
0.004 10.80 32.48 3248 1 D- 54.18 0 1 23
60.27 0 1 1 24
) i . X V-
0.001 14.90 4481 4481 1 F 5313 1 1 1 25
0.421 0.68 2.05 2.05 1 VD 60.67 1 1 26
66.53 1 1 1 27
0.000 26.42 79.46 79.46 1 F-D
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({C) (mmfmin} (rpI:n) e
45.7 40 500 1
465 60 500 2
50.7 40 2500 3
52.6 60 2500 4
49.1 40 1500 5
51.2 60 1500 6
445 50 500 7
50.1 50 2500 8
48.4 50 1500 9
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