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Research on measurement method of mechanical environment of tibial

fracture end with six-axis special frame

FANG Hang™ ™, MAO Yunsheng” ™ , YE Juncai ™ , YANG Qinghua” ™

( " College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )

( ™ Key Laboratory of Special Purpose Equipment and Advanced Processing Technology,

Ministry of Education and Zhejiang Province, Zhejiang University of Technology, Hangzhou 310023 )

(™" Orthopedics Department, Zhejiang Hospital, Hangzhou 310030)
Abstract

The mechanical environment monitoring of tibial fracture end is of great significance for judging fracture heal-

ing and guiding rehabilitation training. A measure method of the mechanical environment of the tibial fracture end

based on six-axis special frame is proposed. Tension/compression force sensors are installed at the linkages. Force

calculate method is deduced at tibial fracture end by using the spatial kinematics method of parallel Stewart mecha-

nism. The accuracy of the method is verified by software simulation and experiment. Experimental results show the

error rate of the method is in the acceptable range. The error rate is decreasing with the increase of axial pressure

and elastic modulus of callus substitute. The measurement method can provide a theoretical foundation for doctors to

judge the fracture recovery.

Key words: six-axis special frame, parallel mechanism, tibial fracture, fracture end stress, finite element

simulation
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