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Development of a Lower Limb Magnet System Capable of Polarity Conversion
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Abstract The suspension device that connects the prosthetic leg and the residual limb allows lower limb amputees to wear prosthetic
limbs, and is the most sensitive part when using prosthetic limbs as it is always in contact with the residual limb not only while
walking but also in everyday life. In this paper, using the principles of attraction and repulsion of permanent magnets, we developed
a magnetic lock suspension device that can fix the amputees and prosthetic legs of lower limb amputees by changing the polarity of
the magnet. The operation method of the magnetic lock is that when neodymium magnets are placed on the left and right as NNSS
based on a non-magnetic brass core, the magnetic force flows outward beyond the brass core using the adsorption member as a
medium to generate bonding force. When rotated 90 degrees, the magnet moves to NSNS. The principle is that as the position moves,
the magnetic force flows inward and cancels out.Based on this, we conducted a bonding test using tensile strength and a short-term
comparative evaluation of the prosthesis with the shuttle lock suspension system, which was a comparison group, to verify reliability
and evaluate satisfaction with the prototype. As a result, the tensile strength exceeding the appropriate bonding strength was confirmed,
and the magnetic lock showed higher satisfaction than the shuttle lock. In the future, we plan to conduct long-term ADL clinical trials

for commercialization and develop a product that can be distributed to actual amputees.
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Fig. 1. Prosthetic limb suspension system
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(b) magnetic force cancellation
Fig. 2 Magnetic polarity conversion mechanism
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Table 1. Size Korea Calf Measurement
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(c) Lever movement magnetic force cancellation
conversion

Fig. 4. Magnetic lock configuration and lever polarity
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Table 3. Prosthetic Leg Evaluation Questionnaire
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Fig. 7. Magnetic lock prototype
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Table 4. Magnet lock specifications
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Table 5. Prosthetic limb evaluation results
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