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Abstract A contactless eddy current type braking system is developed to take advantages of the recent brake system which

uses hydraulic force can show high efficiency in a certain velocity region, but not in a high velocity region, and has initial

response delay time and pressure build-up time which make stopping distance longer.

These are the limits of mechanical

brake system of a contact type, which makes a concept brake system required. So, in this paper, the contactless brake system
of a inductive current type is chosen instead of hydraulic brake system. This brake system can be used almost forever for
being no wear and contributed to lightening weight of a vehicle. Besides, the contactless brake system can be used as that of
electric or solar car with anti-lock brake system. The analysis of induced electromotive force and braking torqe obtained with

theoretical approximate model, the design of a braking system and a nonlinear controller, and the results of simulation of the

ABS, experiment are included.
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Fig.1: Schematic configureation of an eddy current brake system
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Fig.2: Dynamics of 1/4 vehicle model
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Fig.3: slip ratio vs. braking force coeflicient

AF Zx ] dA

EF HAEE AT AE Rl O A s X2 A xxdo]
E 1o FojAth. o] BYP L HA g njny I AF FAZ
LGB 918 A RE AT XY A e S 4H 2
A FAHAD. A A FARF AT A HAe A
A £ de 2719 24E 7122 51 o™ SAE(Society of Au-
tomotive Engineering) EF[6]9] At € HT AFHL EZA 2
T UAEE F7) ol A gE] A 1A ALt FHA o] BFoiA
A7 d} oo AAZ HH AR E 29 e}t 2o ojAEL
M A&dxe Hof AL 21Tl A% 239
A o] ZEFolate 7Hg st 2F =AU

F 204 A9 2719 RS HH3AFY] HElM Al ER
AF(T)E QU2 ZE AL R8I 3 o,b, RS HAHSE Al A et &
2719 FARNZ P A1) A Z b} Rell R A3 4 S AR

Ale]7] AA

Tk A FEel AW AT Al FrEn UF AR
gy Qe As Aze 784 €49 222 AS
AdE #AA &7l dalMe AT AS5H T e Aqst
I g 3tt}. o] Aol M & sliding mode #| o] 7] 7} 478 ©Th9).

2.(12) & 4.(13)& a3 Zo] XL 4 3ok

—UHg (15) k

= ——TiuG —Te + HHTf (16)

r =



ELANE RS A 4 b
Table 1: Design Parameters for the demonstration model

mass of vehicle, m 4(kg]
radius of wheel, R, 5(cm]
number of turns, N 970 turn
air gap, I, 5[mm)]
radius of brake disk, r 5{cm]
thickness of the disk, d 3[mm]
width of cross section

of iron core, a 4cm]
height of cross section

of iron core ,b 2{cm]
the distance between center

of disk and center of the core, R | 32.9[mm]
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Table 2: Design Parameters for the real model

mass of vehicle, m 1200(kg]
radius of wheel, R, 38.1[cm]
mass moment of inertia, I 0.5645(kg.m?|
air gap, I, 5(mm]
radius of brake disk, r 19{cm]
thickness of the disk, 4 3[mm]
maximum currnet 8[A]
desired maximum deceleration 0.5g
width of cross section

of iron core, a 10{cm]
height of cross section

of iron core ,b 10(cm)]
the distance between center

of disk and center of the core, R 13.5[cm]
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Fig.4: Angular velocity of the disk for calibration : (a) by friction
without braking torque, (b) by braking torque with friction
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Fig.6: Simulation results of demonstration : {a) vehicle and wheel

velocity, (b) control input, (c) slip ratio, (d) braking torque
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Fig.7: Experimental results
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Fig.8: Simulation results of ABS considering real car : (a) vehicle
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