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Abstract

Abstract

Human femoral medullary cavity has absolute difference. The existing
standardized and serialized kinds of artificial hip joint are limited, no matching
completely with the femoral medullary cavity of the patient, and can't meet the
patients’ special needs. According to the patient's hip joint anatomical structure and
biomechanics transmission characteristic, designing and manufacturing the
individualized artificial hip joint that adapts to the femoral medullary cavity of the
patient, not only can meet the different patients’ needs, but also can improve the
long-term stability and extend the effective service life of the artificial hip joint. Due
to the complex shape of individualized artificial hip joint, it increases the complexity
of the process and leads to a long custom cycle and high processing costs. Therefore,
the individualized artificial hip joint is mainly used to special cases in the domestic,
and it is difficult to generalize in general cases.

Based on the robot grinding system, the paper is written to research an
individualized artificial hip joint manufacturing method by using CAD / CAM /
Robotic integration technology. Firstly, reconstruct a three-dimensional model by
using the femur CT image data in Mimics software, and get the femoral medullary
cavity model through the boolean operation to design the individualized artificial hip
joint handle. Then, complete the design of the individualized artificial hip joint shank
and the proximal acetabulum in Pro/E software, and get an integrated individualized
artificial hip joint by splicing and optimizing. Secondly, plan the processing track and
simulate by the ABB industrial robot off-line programming software RobotStudio, and
use the robot grinding system for processing the individualized artificial hip joint.
Finally, the paper verifies the feasibility of the robot grinding individual artificial hip
joint through related experiments, in order to establish the theoretical basis and
experimental basis for further optimizing the design of the individualized artificial hip

joint and improving the processing methods, as well to establish the accurate model of
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Abstract

the stress transmission research for individualized artificial hip joint.

Keywords: robot grinding; individualized; artificial hip joint
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