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ABSTRACT: In this paper authors deaJ with the problem of the examination of ultimate shear 
strength of bone-porous implant fixation. There is presented the experimental verification of influence 
of the implant porous coating microgeometric properties on the bone-implant fixation shear strength 
with use of substitute model of the fixation. The microgeometric properties of implant porous coating 
are described with the set of original parameters of implant porous coatings potoaccessibility: the 
effective volumetrie porosity fPJ-eJ, the index of the porous coating space capacity VPM, the effective 
pore depth Pdef, the representative surface porosity <Psrep, the representative pore size Psrep, the 
representative angle ofthe poroaccessibility n„p, the index ofthe enlargement ofthe adhesive surface 
ofbone-implant interface f//, presented by authors in previous papers [6, 12, 13, 15, 16]. On the basis 
_of the results of the preliminary experimental investigations performed on the porous implant-bone 
substitute model with push out tests the most significant influence of the representative surface 
porosity <Psrep on the ultimate shear strength of bone-porous implant fixation has been demonstrated. 
Authors also propose the formula for evaluating the interfacial shear stress in bone-porous implant 
fixation. 
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I. INTRODUCTION

The microstructure of porous coating is the one of biomechanical factoi:_s having the biggest 
influence on the strength (the ultimate mechanical strength and the fatigue strength) of porous bone­
implant fixation [5]). In seventies of20th century Weish et al. (1971, [14]) and Robertson et al. (1976 
[ 1 O]) found the correlation between the augmentation of fixation strength and the pore size increase. 
Clemow et al. (I 981, [2]) show the fixation stability weakens with the growth of the pore size from 
175 to 325 µm. Pilliar (I 987, [9]) comparing the implants samples with sintered bead porous coatings 
and diffusion bonded wire mesh porous coating suggests, that the flexibility (deformability) of wire 
mesh porous coating generates lower mechanical stress in porous implant-bone fixation. Noble et al. 
(1997, [7]) found the plasma sprayed porous coatings having the higher fatigue strength than sintered 
bead porous coatings and fiber-metal porous coating. S0balle et al. (1993, [11)) performed a 
comprehensive study on bone tissue ingrowth into the composite biomaterial coated with 
hydroxyapatite ceramics. He compared the bone integration with metallic and ceramic coating and he 
proved, that the smoother ceramic coating with smaller pores and smaller contact surface between the 
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