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Abgract- This pgper destribes braking performance of a touch free linear eddy current brake operated
dectricdly at ral high-gpeed trangportation sysems. The eddy current breke sysems have to be equipped
with the favorable drcumdance of  the maximum breking force and decderdion a the given volume or
mass, high braking forces rate, attraction forces as smdl as possble and gable condruction In order to
design eddy current brake magnet satisfying the above- mentioned performance, the characterigtic of eddy
current brake according to the desgn parameters is andyzed by usng 2-demsond FEM. From the reaults
the optimized eddy current brake sysem isdesigned to obtain the maximum braking force and decdleration
Introduction

The desgn parameters induding the number of poles, megnetomative force and dot width have
influence on the braking force characteridics[1,2). Therefore, it is necessary to know exactly on which the
parameters hasan effect in order to design the optima eddy current brake According to the variation of the
paameters, the detall design is carried out and then the effects of braking performance with thermd
characteridic are andyzed by usng 2-D FEM. To improve the accurecy of 2D andyss, the equivdent
stack length is calculated usng magnetic scaar potentid.

The eectromagnetic equation for time varying field problem with vector potentid is as follow [3].

N7 (SR A)=T; 45 (V' B) M
In order to cdculate the equivdent sack length, the governing equation is the equation (2). From the

eguation (3), the equivdent stack length w' can be caculated, where flux, f, and coenergy, Wiy, are obtained
by solving the equation (2).

o e oo ?
Nx(mNW)=0 (2 W= W (3)
Theinitid modd is 6pole whose magnetomoative force per dot is 33600[AT]; argapis 7]  ]; thepole
pitchis180[ ];ral widthis74[ ]. Thevdoaty islimted from50 /hjto350[ /h]. Thedotdimenson
of eddy current brake magnet varieswith the number of pole. But thetotd length of magnetisdmot same
Conclusion
Fg. 1 shows the average braking force and etraction force with dat width in 6-pole modd. The x-axis
representsdot width/pole pitch From this fegture, the retio of 35/180 in xaxis produces the peek vaue of
braking force. Hg. 2 shows the average braking force of re-desgned modd in accordance with the
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vaiaions of the number of the polewith 4-pole, 6-pole, 8-pole and 10-pale. In the case of condant current
dengty, as the number of pole is decreasad, attraction force and braking force are increased. But the
decrease in the number of pole enhances the increese in the load of the whed which i in tumn, caused by
atraction forces acting on them In another case of congant MM, the 8-pole has nat only the maximum
braking force but aso the lower attraction force Fig. 4shows the therma andlyss reullts acocording to
number of the pole. Asthe number of the pole isincreased, the temperature rise in the megnet cail is
decreasad when the current dengity is kept to condant. Fg. 3 shows that the mechanica stack length over
110[ ] saturatestheequivaent stack length. Thus, the stack length appropriatesto bedesgnedbdow 110.

The above described analyss results might be used for the design of theeddy current brake system.
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Fig. 1 Braking characteristic according to dot width ~ Fig. 3 Equivaent stack length according to

/pole pitch vaiaion of the mechanica stack length
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Fig. 2 Braking characteristic vs. number of poles Fig. 4 Temperatureditribution inthe magnet
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