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This research is to develop a dynamic external fixation device for an open tibial
fracture using the finite element (FE) and experiment methods. The purpose was to
focus on the design of a stimulus mechanism to increase bone tissue regeneration
performance. In the study, the design and biomechanical performance consisted of
structural strength, and stiffness was performed based on basic load following axial
loading, anteroposterior (AP) bending moment, medial-lateral (ML) bending moment
and torsion. The prototype of dynamic external fixation devices included the
mechanical testing apparatus were developed. The mechanical performance of a device,
also the dynamic response of the mechanism were evaluated in laboratory testing.
According to the results, the designed device which using a slider-crank mechanism
revealed the magnitude of construction stiffness in axial loading, AP bending moment,
ML bending moment and torsional moment of 77.5 £ 2.8 N/mm, 197.4 £+ 39.9 N/mm,
64.8 = 4.1 N/mm and 0.71 + 0.04 N-m/degree, respectively. For the strength analysis,
the maximum stress occurred on the inserted pin closed to the region of the clamp
component in a case of torsional loading, which a magnitude of 325.42 MPa (the safety
factor of 3.29 based on von Mises theory). Regard to the dynamic response analysis,

the device could be displayed the micro-movement of the fracture gap in a range of



0.1 mm to 0.4 mm with a frequency of 1 Hz. Also, the simulation results were then
compared to the experiment for validation. The results exhibited that the FE analysis

displayed close to the experimental method which a maximum error value of 7.38%.
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