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The optima] design of cementless hip prosthesis is investigated in the paper. Design vari
ables are materials (represented by their Young's moduli) of the non-homogenous stem prosthe
sis, disposed in vertical layers. The minimisation of the interface stress function with constraints 
on the resorbed bone mass fraction is presented. A simplified two-dimensional FEM model of 
a stem-bone configuration is considered, enabling however to obtain essential characteristics of 
the stem-bone load-transfer mechanism. Evolutionary algorithm approach is applied to find 
the optima! solution. 

1. INTRODUCTION

First papers devoted to the artificial joint design had a form either based 
on the creativity of the analyst, guided by FEM results, or based on systematic 
parametric variations in subsequent FEM calculations. Further papers were based 
on the numerical optimization methods. YANG et al. [1] introduced a design 
sensitivity analysis in combination with the FEM, analysing the dependence of 
cement strain-energy density levels on cement and stem elastic moduli in the 
femoral hip prosthesis. 

Mathematical shape optimization of femoral hip stem was considered by 
HUISKES and BOEKLAGEN [2]. Design objective was to minimize stress p�eks 


























