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 Wear Testing of Knee Implants 
Simulation and optimization

Hardware wear tests for knee 

implants, necessary for mar-

ket authorization, are expen-

sive and time-consuming. Faster 

than real time wear simulations 

have the potential to speed up 

the design process for implants 

by providing frequent and early 

feedback. Computational support 

for virtual wear testing requires 

the detailed simulation of the 

mechanics of load cycles as well 

as the integration of resulting 

wear over many cycles. Moreo-

ver, sensitivity information helps 

to improve the implant‘s shape 

and to set up the hardware test 

-

tion helps to judge reliability and 

variance of virtual and real test 

outcomes. The numerical simula-

tion of implant wear, however, is 

computationally challenging and 

requires new algorithmic devel-

opments in order to be applicable 

in practice.
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