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The subject of this work is to elucidate the significance of rheological processes taking 
place in a bone-implant system when the implanted joint is bearing a load. The processes 
of mathematical modelling (by variational formulation and finite element approach) and 
computer - aided strength analysis of a human hip joint endoprosthesis-femoral bone system, 
taking into account the rheological properties of bone tissue, are presented. The three distinct 
types of materiał that are present in the system (cortical bone, trabecular bone and implant) 
exhibit significant differences in their elastic and rheological properties. The analysis is carried 
out using the finite element method. Consideration of the rheological properties of bone tissue 
during the analysis makes it possible to observe, under conditions of fixed loads, the changes 
in the fields of stresses, strains and strain energy density in the bone - implant system. 
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1. lNTRODUCTION

Alloplasty currently plays an important role in the treatment of various kinds 

of joint injuries and degeneration. Alloplasty of the hip joint is of particular 

significance in this field. This joint performs a key function in the human skeletal 

system, ensuring an adequate range of movement of the lower limbs as well as 








































