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Table 1 Mechanical properties of workpiece

Density ~ Compressive strength

(g/enr) (MPa)
Short fiber filled epoxy sheet 1.64 125
Solid rigid polyurethane foam 0.8 44

Compressive
Density
strength
(gfem?)
(MPa)
Short fiber
filled epoxy  1.64 125
sheet
Solid rigid
polyurethane 0.8 44
foam

Fig. 1 Synthetic bone
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Table 2 Cutting edge shape and material of drill

Drill Diameter Material Point angle ¢ Helix angle 8 Flank face

A 2.8mm  SUS630 118° 30° Conical
B " " n 18° ”

C " " 90° 30° ”

D " n ] 18° ”

E " " 118° 30° Two rake
F " SKH51 n " Conical

2) Double rake edge

1) Conical tool edge
Fig. 2 Top view of drill edge
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Fig. 4 Relationship between force and penetration depth
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Optimum edge shape and material for bone drill
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In orthopedic surgeries osteosynthesis and artificial joint replacement are operated to treat broken bones or
disease of joint. In the osteosynthesis, the metal plates and screw are used to firmly fix to broken bones. In the arti-
ficial joint replacement, components such as plate, cup, tray, etc. are fixed to the bones with the screws. In these
surgical operation procedures, the bones are drilled by using bone drill to make the holes. In the operation, the doc-
tors often complain about lower performances in the drilling operations, which present higher cutting forces at the
tool engagement and wear rates. Judging from an engineering viewpoint, the cutting edge of the drill doesn’t have
an optimum geometry and adequate anti-wear resistances. In this report, the drilling test of synthetic bone instead
of human ones is carried out to investigate the effects of the cutting edge shape of bone drill and drill material on
thecutting forces which means torque and thrust force.
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