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One of the most important machining processes in the field of orthopedic surgeries and biomedical
engineering is the drilling process. Applying excessive force on the bone tissue can cause cracking and
damage bone tissue during the drilling process. In this paper, an improved analytical model is produced
based on early work done by Bono and Ni, Chandrasekharan, and Lee to predict the thrust force in the
bone drilling process. In this model, the cutting action at the drill point is divided into three regions: the

I,\{,f{cwhfmsé primar'y cutting lips, _outer pqrtion of the chisel edge_(the secondary puﬁing edges), and inne_r portion of

Drilling the chisel edge (the indentation zone). All three regions have been investigated for the cutting process

Bone by the analytical model. In order to validate the model, some experiments are performed on the fresh

Analytical Model bovine bone. Feed rate and rotational speed are adapted as the effective parameter in the drilling

Force process, The statistical model to obtain the mathematical model and provide interaction diagrams of
input variables experiments, to response surface methodology and experimental investigation of bone
drilling have been offered. Comparing the analytical model and experimental results shows good
agreement. From both analytical model and experiments, it can be concluded that with decreasing feed
rate and increasing rotational speed, thrust force on the bone tissue decreases.
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B, = Vertical force component along cutting velocity vector
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Fig. 4 Cutting forces components in directions parallel and normal to
the cutting velocity vector, shear plane, and rake face
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Pvalue Fvalue Slayye Sl yo &l
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0.001 106.12 81.843 409.216 5 Joe
0.001 177.88 137.186  137.186 1 \Y
0.000 300.35 231.633  231.633 1 F
0.062 8.45 6.516 6.516 1 %
0.068 7.85 6.055 6.055 1 F
0.009 36.08 27.826 27.826 1 VxF

! Regression
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