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A Study on the Machining of Artificial Body
Parts that are Gentle to the Human Body
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Abstract

Presently, Japan is facing the rapid in-
crease of the aged population and the number of
degenerative hip diseases that develop due to
aging is likely to increase dramatically. For a
treatment of this disease, Hip Replacement Ar-
throplasty is known to be effective.

In the hip replacement arthroplasty, a
proper fitting of the stem for an artificial hip joint
to the morphology of proximal femoral canal is
generally effective to the fixation in the initial
stage and to the log-term stability in its place-
ment. In addition, it contributes to the reduction
of stress placed on the proximal femur.

Since the degree of degeneration of the fe-
mur varies among patients, it is important that a
stem with high fill ratio must be customized for
proper fitting. The fill ratio of the stem in the
proximal canal with a customizing method that in-
corporates a circular insertion axis is higher than
that with a method that incorporates a simple
straight axis.

This in this paper, a designing method that
incorporates a circular insertion axis for custom-
izing a stem is proposed as this enables to im-
prove the fill ratio of the stem to the proximal fe-
moral canal. Moreover, it is stated that a high-
speed milling with binder-less PcBN tool is effec-
tive for the milling of the stem made of the bio-ti-
tanium alloy, Ti-6Al-2Nb-1Ta that is difficult to
machine.
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