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ABSTRACT 

A numerical model of the friction pair of the hip joint endoprosthesis consisted of two main elements 

(the cap of the femoral head and the acetabular cup), which were considered as hollow hemispheres 

was developed based on the movable cellular automaton method. In the calculations, the 
endoprostheses with a metal (titanium) friction pair and with a friction pair “coating-coating” were 

considered. The motion of the cap of the femoral head inside the acetabular cup with a liner was 

carried out as rotation around the axis X. The simulation results showed that in the case of a titanium 
endoprosthesis, in the contact zone and behind it there was a large area of tensile stresses with a 

maximum value of more than 990 MPa, which exceeds the yield strength and, therefore, can lead to 

rapid wear of the cap of the hip joint head. In the liner made of titanium, stresses did not exceed 100 

MPa . In the case of the endoprosthesis with a coating, in the contact zone there was also an area of 
tensile stresses with a maximum value of 1.1 GPa, however, this area was much smaller and 

concentrated mainly in the coverage zone. In the liner made of titanium alloy with a coating 

compressive stresses of about 700 MPa were observed. It should be noted that the value of such 
stresses is not critical for the coverage. The results of the calculations suggest that the use of coated 

materials in the friction pair could help to avoid premature wear of the endoprosthesis. 

ACKNOWLEDGEMENTS 

The reported study was funded by RFBR according to the research project № 18- 38-00323 (the 

models developed and the simulations) and framework of the Russian Fundamental Research 

Program of the State Academies of Sciences for 2013–2020 (Priority direction III.23, the 
modifications of the MCA software for importing CAD models). 

 


