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Characteristic Analysis of Non-Contact Reducer for Electric
Vehicles using Arago Disc Effect

=i
Goon-Ho Choi

(Abstract)

In the case of internal combustion engine vehicles, transmissions are essential for
various reasons, such as vehicle starting and speed control. However, in the case of
electric vehicles, unlike internal combustion engine vehicles, a transmission is not
necessarily required. Of course, considering the efficiency of electric vehicles, a
transmission is necessary, but installing the existing transmission as is has the opposite
effect due to increased vehicle weight, so it has not been considered so far. In this
paper, a non-contact reducer type using the Arago disc effect is proposed rather than
a transmission using a conventional gear train, and the aim is to examine whether
this can increase the driving efficiency of electric vehicles while minimizing weight. In
addition, the effectiveness of the proposed reducer will be verified by manufacturing
and testing it.

Keywords . Electric-Vehicles, Transsmission-Gear, Non-contact Reducer,
Arago Disk Effect, Motor Efficiency
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Fig. 1 Conceptual diagram of the previously presented
Arago disc experimental device



Of2tn B BUE O|GF H7IASAG HIYE L47I9 S 24

WP S gtk Zole, ol ARHE/
g Aol A 4 odrke Ao o
3 4 ok olefdt deeld A4 st A
22 72 ofe ANgwe] geje ol ol
SEASTIS} e el 9 SUAe 2= A
Hold B Wele THT 5 9 Aol

W ANY 2 WOR wep Ak 9
oItk ol Ztzt FERe} ulTER ddtolek
Hophel HlTER g Y dge] A

o 2]

S qlom ol ABel HuE 3
S A [e) S A
T 5 e RO AR 4 ot

7SS

HIAPA 2T
(of2ta )

HAER(5)

Tacho N

generator

FH

| [\
o m xm

Fig. 2 Conceptual diagram of the newly proposed
Arago disk experiment device
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Fig. 3 Complete experimental setup and measurement
system configuration
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Fig. 5 Close-up photo of transfer micro-stage using
a micrometer
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Table 1. Measured value of rotation speed of non-
driving disc according to change in spacing

N 500rpm 1000rpm 1500rpm
3 37| 32 |31 | 32 | 3 | B2
1 396| 411| 911| 916| 1424 1427
15 366| 379| 877| 883| 1386| 1380
2 327| 343| 837| 843| 1343 1337
2.5 281 296| 791| 796| 1289 | 1284
3 230| 243| 734| 736|1226| 1221
3.5 166| 181| 669| 667 1150| 1149
4 90| 100| 590| 586| 1061 | 1060
4.5 0 0| 497| 493| 960| 960
5 0 0| 389| 386| 843| 844
5.5 0 0| 263| 263| 707| 711
6 0 0| 110 107| 553| 560
6.5 0 0 384 | 384
7 0 0 187| 171
7.5 0 0 0 0
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Fig. 6 Rotational speed change of the non-driving
disk according to the change in spacing
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Table 2. Measured value of rotational speed of
non-driving disc according to change in
driving unit speed

74| 1.5mm 2mm 3.0mm
S=0p 7| B | F7 | R | B | A4S
100 0 0 0 0 0 0
200 790 71 39| 33 0 0
300 181 161| 146| 120 44 43
400 269| 261 234| 221| 136| 111
500 384| 366| 347| 321| 251| 214
600 486| 463 | 447| 420| 349| 311
700 587| 563| 547| 519| 449| 407
800 686| 663| 646| 620| 546| 507
900 786| 766| 747| 721| 646| 606
1000 887| 861| 851| 819| 747| 700
1100 969| 963| 946| 917| 840| 797
1200 1069 | 1063 | 1023 | 1014| 904| 893
1300 1171| 1164 | 1126 1116| 1001 | 990
1400 1269 | 1260 | 1221 1211 1094 | 1083
1500 1367 1361 1319 1313| 1193 1181
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Fig. 7 Rotation speed change of the non-driving disc
according to the change in driving unit speed
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Fig. 8 Measurement waveforms and explanations
of driving/non-driving parts for sinusoidal input
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Fig. 9 Measurement waveforms of driving/non-driving
parts at different distance
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