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Abstract : The existing artificial anal sphincter system cannot supply stable, long-term and safe way of energy, which greatly reduces its
practical value in medical treatment. The transcutaneous wireless energy transmission of the artificial anal sphincter system in this article
can achieve the system'’s energy supply. Combined with the biaxial actuated artificial anal sphincter system, mainly aimed at the short
transmission distance and serious heating problems of the existing TET, the existing coil wire diameter, the number of turns, the shape
of magnetic core, and the coil structure, transmission distance between the transmitting coil and the receiving coil and other parameters
are optimized. Experimental results show that when the transmission distance is 20 mm, the transmission efficiency could reach
77.64%. When the transmission distance is 30 mm, the transmission efficiency could achieve 52. 59% . The charging temperature of the
optimized transmitting coil is reduced by 55.6%. The optimized parameters could meet the performance requirements of the biaxial
actuated artificial anal sphincter system and provide theoretical basis and data support for future research.
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Fig. 1 Schematic diagram of the wireless energy

transmission system
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Table 1 Receiving coil wire diameter parameters
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Fig.2 Diagram of transmission efficiency with the wire diameter

of receiving coil and voltage of transmitting terminal

H T2k Bl A AR AN ], 76 AH R RN 155 0, £ 81 41
A 0H 29. 8 41.5.52. 4 mm, % JEF] BAAS F45 i
PRI At TO Lk AR B R H B A 1 AR A
50 mm, JEEEZ)SR 5 mm AR DY O RE B LIS AR A T 50
VNGB R N A2 S Ak BB R FH 50 i B JRE i 2
4% 0. 05 mm A 2240 Litz 48 . WL BRI E

Ja WA TR N AR HE 2 (6) AT R e 26 el I % v
SRR Z AR L o AN () £k P I 8 50 ) of iz 2% el

FBJERED 0. 2 mm , AR BB D 10 mm (L HSCR S
FRSCE B I B 56 R ANTAT 3 B

R2 BYLKERHSH

Table 2 Receiving coil turn number parameters
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Fig.3 Diagram of transmission efficiency with the turn number

of receiving coil and voltage of transmitting terminal
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Table 3 Receiving coil magnetic sheet parameters
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Table 4 Final parameters of the receiving coil
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Table 5 Transmitting coil structure parameters
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Fig.4 Diagram of transmission efficiency comparison of

planar and helical structures
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Table 6 Optimized transmitting coil parameters
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Fig.5 Diagram of transmission efficiency of different

transmitting coil parameters
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Table 7 Optimized parameters of transmitting coil
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Fig. 6 Temperature curve of receiving coil when charging
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