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Study on a Contactless Slip Ring with Electric Coupling
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The electric power transmission system using contactless slip ring was
investigated. In this system, a gap between rotating bodies acts as a capacitor and Is compensated
in resonance with an attached coil. High frequency source is required to minimize the system size,
and contactless slip ring, the rotatable capacitor, with high electrical capacitance is required for

stable power transmission. In order to obtain high capacitance, we proposed the multi-layer Fin
type rotatable capacitor using circular electrodes. As the results of power transmission test using
constructed contactless slip ring system with 100kHz of power source frequency, it was confirmed
that the efficiency of contactless power transmission was more than 95%.



D

1
100W
Body1 Body?2
2 Bodyt = o o (B2
3
Cu G
Ly, Lo
C L
2
C!
—m
i L
Vs@ R§ Vr
C: L2
—m
3

Ci=C,=C, Li=L,=L
C=Cl2, L'=2L fo UQ@m/LC)



100w

POEF60-20 200kHz 42V
100kHz
20Q
300W lo 2A
80w
LCR
V' I /L/C
0.4mm
10 100V
fo=100kHz V’<120V C=
32nF, L’=80uH
2
C=2C =64pF ‘
2 64pF
0.4mm Im Im
2
Fin
120mm 30mm 100mm
10mm
0.35mm 100
64pF
4 s
2 100kHz 4
63.0 60.1nF 1k~200kHz
5%
©)
100kHz 75uH
75uH 11.4cm 25 2
20Q
POEF60-20 200kHz 100kHz
37.4V 10~100Q2
1Q
5
80
60 | o EME il
% e
100kHz esow ¢
g 40
100kHz ‘g
69.9W 98% g 20 |
95% 0 —
10 100

Frequency [kHz]



Fin



10 0 3

2020

2021

2021

Tadashi Takano, Yoshihiro Takahashi, Takumi Onodera, Ryota Ohshima, and Mitsuhiro Shiono

Basic Investigation on a Contactless Slip Ring with Electric Coupling

2019 International Symposium on Antennas and Propagation

2019

2019




2019

Tadashi Takano

BRUSHLESS SLIP RING WITH A LONG ROTATING AXIS TO TRANSFER A LARGE AMOUNT OF POWER

69TH international astronautical congress

2018

Tadashi Takano

Evaluation of Constituent Technologies and R&D Strategy for Space Solar Power System

2018 Asia-Pacific Microwave Conference

2018

2018




2019

2019

2018

(SHIONO Mitsuhiro)

(30206057) (32665)
(TAKANO Tadashi)
(80179465) (32665)







