Has % WM U S NS D A N = Vol. 48 No.7
201647 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jul. 2016

doi:10.11918/].1ssn.0367-6234.2016.07.003

BREREEHSHEIEES T AZ HRRWK

E kAR, A’ e A
(1. MLER AR S ARG 5 8 S % (MR IE Tk K2f) |, WA/REE 150080
2. M RIE IR TR MUEh 11 TARR2E R, W /RIE 150080)

W OE: OVREEFNEEERB R BEREN FR AR AR B2 CTREE SRR WA R B &, = A
BRI R E R A R EARARATENER, ALV FHEFA MR T BREEMER, FI R AR T2 F
EREREBEFEHT BT A NAREE RAETHE REEH D T 0T F X LIS HRL kT, KL R BERMD
LA BRI AR E B AL W Z RS TR ER ERRA AL TAH CT A, A T ENRE R R e, e &
B EM AR R LT S RN BB LS, MR C T T AR AR BB A SRR kR4 4B
WA . B E A R BRI ET AREE.

KEEWR: MERE R T M T AR T L HAR R

RE 4 %S TBI2; R318.01 MEFRERD: A MERS: 0367-6234(2016)07-0020-07

Multi-objective optimization of femoral prosthesis based on analysis of
structure and material properties

WANG Monan'?, LI Pengcheng”, FU Yili'

(1. State Key Laboratory of Robotics and System( Harbin Institute Technology) , Harbin 150080, China;
2. Mechanical & Power Engineering College, Harbin University of Science and Technology, Harbin 150080, China)

Abstract; The aim of this paper is to optimize femoral prosthesis structure and material based on special patient
information. Firstly, femoral external and internal contour are extracted from CT data. Femur model and prosthesis
model are got respectively and assembled by using 3D reconstruction software, and then the optimized prosthesis
structure is developed based on biomechanical analysis results. Secondly, the prosthesis rated load, the life of
prosthesis, stress shielding and deformation are determined by the finite element analysis results, and the optimized
material matching model is developed based on multi-objective optimization results that are resolved by fuzzy matter-
element method. Finally, this prosthesis design method is utilized to a special patient. The optimized structure for
this patient is the spheroidic femoral head and individual prosthesis stem, and the optimized materials are the
carbon fiber enhanced pek composite for femoral head and Zr—Nb alloy for prosthesis stem.
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