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the electromechanical axis including a servomotor with a 
reducer and a drive with a toothed belt.  

 

 
Fig. 1.General view of the simulator advanced 
 

 
Fig. 2. Design scheme of the rotary lever with guide 
 

 
Fig. 3. Angular movement waveforms according to ISO of the 
simulator advanced (dotted and dash-dotted lines) and with 
rotary lever (continuous line)  

 
Given the admissible errors of realization of magnitude of 

loading and angular movements specified in standard ISO 
14242 (±90N), 3D models of various modifications of the 
common design of a frame of the device, a moving frame, a 
unit of a U-shaped bow, and the lever loading mechanism are 
developed.  And then numerical calculations on durability and 
rigidity for defined allowable magnitude of a total deformation 

of mentioned units in ANSYS Workbench (ANSYS, Inc.) are 
executed. 

 
Fig. 4. Angular movement waveforms in walking gait of the 
simulator advanced (dotted and dash-dotted lines) and with 
rotary lever (continuous line) 
 

The analysis of results has allowed selecting the most 
rational designs of examined units, taking into consideration as 
well the factor of cost. In view of complexity of a simulator 
design, implementation of any analytical evaluations would 
create serious mathematical difficulties, significant time 
expenses, and thus would not guarantee reliability of results and 
would be all the same approximate. 

 
4. CONCLUSION 
 

Modification of the advanced base simulator is executed. 
For the first time electromechanical axes which can reliably 
provide recurrence of the loading cycle profile, presented in 
ISO 14242, at frequency 1Hz are applied to creation of loading 
in a simulator, that technically not able to execute the existing 
pneumatic drives. The developed design of a simulator allows: 
to test friction pairs according to the requirement of the 
Customer under any test protocol; to execute perfection and 
development of new methods of processing of perspective 
materials of hip prosthesis friction pairs; to pass further to 
prediction of a resource of hip prosthesis friction pair on the 
basis of perfection of mathematical simulation methods of wear 
process. In future the experience of designing and 
manufacturing of the specified simulator will allow developing 
novel designs of simulators needed for trial of spine, artificial 
limbs of various extremities, artificial joints and implants. 
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