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Abstract

The physical experiment usually mentions about the effect of brake, which is
because of the Lenz’s law, leading to Damping effect that happens on the non-magnetic
round metal plate. However, it seems not an easy way to design an “Eddy Current brake
system”. The reason may related to many factors, including the material, thickness of
the non-magnetic round metal plate, the distance between magnets and the central of the
non-magnetic round metal plate, the quantity of magnets,the distance between magnets
and the non-magnetic round metal plate, the velocity of magnets and so on. This
research is trying to find out the principals for the factors and design the system in an
experimental way. In order to analyze the factors efficiently, we make an “Eddy Current
brake analyzing system”, which can not only save time but also record the real-time
data. Furthermore, we measure the heat in the system and also analyze braking curves
of the system by controlling the velocity of magnets and the distance between magnets
and the non-magnetic round metal plate. After analyzing the factors, we conclude a

practically designing guide eventually.
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FEALRE A Imm o i E T O5rpm - ik B AF %

BAF 2 o
DRAAB T R EAAZ I 16mm {8 0 R F A A 0% B
TR G Rk o RTREMED B BB R

FegF f l6mm 2z} A & Rk 0 Y BB E R 2 b

FEHL A BRI 2k g )

# 532 32 VIR R i 2 B 5

Bz pE 42 (mm)

Ei%
1
2
3
4
5
6
7
8
9

10

rpm REF REIEgEmMmM)  rpm R F
95 73.93% 11 3455  5.19%
105 71.19% 12 3485  4.36%
152 58.29% 13 3555  2.52%
203 44.29% 14 358.7  1.56%
244 33.04% 15 361.8 0.71%
286 21.51% 16 360.2  1.15%
313.5 13.94% 17 363.6  0.22%
332 8.89% 18 363 0.38%
342 6.15% 19 364 0.11%
3435 5.74% 20 3635  0.22%

LA F B2 A7 hndg i L 364.4rpm

%532 3 1EMES B FH T olEE 2§ i PR

H# i b & & 4F
€% § [Fl(mm) 19 18 18
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90%
80% l{ N e UaL
70% -
__60% -
Bso05 -
©40% -
"30% -
20% -
10% -
0%

y = -0.0002x3 + 0.01'16x2 - 0.1851x + 0.986
R2 =:0.9855

—

0123456 7 8 9 10111213 14 1916417 18 19 20 21
bS5 R AR P (mm)

Bl 5-32 3-1 B4 W F Rt R 2 f ik

RE 2 - 3 R H TR BE PRS2 P

d T A(F 5-42 1-1 2 B 5-42 1-1)¥ 28 B > ‘=4 Smm 4c 3mm

# 55 76.30% 0 o4 Smm 4e 4R 3mm fpaE 5 2.08% 0w T
BRI - Bwm—d METINETEFR > T TL Y w BB IEEHT
BR-# > ER@FAEERRS - Arg FEC BESHTI R

3 - RSk D PR A F I EWE 2 2o R

PR - R FEHET IR ST AL PR

%0542 1-1dnded b T 2 i A g

BEER(MM) A4 ¥F-X F-oX H==x T EEBEL PR F
d=4F 5+4F 3 384.5 101.0 98.0 98.4 99.1 99.1+1.3 74.22%
sz gF 5+3 383.4 95.2 90.3 87.1 90.9 90.9+3.3 76.30%
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- N
76.50% - I76.30%

76.00%
75.50%
o 75.00%

R 74.50%

74.00%
73.50%
73.00%
KL3H5$53 &LHf5+3
Bz S (mm)

AF 5-42 1-1 25 & 5 8mm chic 4k 2 4R & 2 R id 5 vt K
(4= 4F Smm 3P » B %)

FEe 2 - ~ P EHEE sk R

TR SRR A S 2 VAR

N
~

!
i\4

R o VR 5-4 20 2-1 83 A et 5 5 58.05% > B e

E 5 5 62.71% 0 F R B e (5 B Smm iRk )2 g &

<

N
~

i\4
=
3

PR 5420 22 ClEapiE ¥ s 71.34% D~E~F

I

G- 33 He(R#F 51.98%) & fbtpe el »o % P& o

>
»~

Ji

i\
=R
&

D KR 5-4 20 2-3 IR 0 Ap e 4RAF 34H5Smm s A
58.05% » i# P 5 67.34% 0 # &% B — B E R 3mm 4R
Az REF 4 BAER ImmadER 2 REF o Al
Su 445 3+5+8mm s B A de B 1B 4R 45 (3+5mm) S g o
TRAYE 54222 140 R4 E pHE<ERELG<z B
R F) -

2542 2-1fpHr AR ELHRE2 f# 2 B F(RER S Smm)
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e el ApfiE ¥-FX Fox ¥ T EEL RuF

A 382.4 161.3 1591 160.7 160.4 160.4+0.9 58.05%
B 381.3 1437 1419 1410 1422 142.2+11 62.71%
¥R 382.8 195.6 1928 189.5 192.7 192.7+2.5 49.67%

4542 22 fp ez pE G HRE EiE 2 BF(WER S 16mm)

FEY Rt 7ilE F-% F-o% ¥ T BRI pEd
C 376.7 108.8 104.8 110.3 108.0 108.0+2.3 71.34%
D 379.8 124.1 120.7 118.1 120.9 120.9+25 68.16%
E 378.5 125.3 123.6 1219 1236 123.6x1.4 67.34%
F 383.4 136.3 134.1 135.0 135.1 135.1+0.9 64.76%
G 380.3 164.8 161.7 160.0 162.1 162.1+2.0 57.37%
H 383.9 184.9 184.6 1835 1844 184.4+0.6 51.98%

R 378.2 219.6 219.0 2179 218.8 218.8+0.7 42.14%
70.00% - 62.71%

60.00% °8.05% 49.67%
50.00% -

iz 40.00%

% 20 009 |
30.00% m SR
20.00% -

10.00% -
0.00% -

A4H B4H EapiiE

BRI AH A
Bl 5-42 2-1dp4 Fop G R 2 g (WA A 5 8mm)
80.00% -
71.34% . )

70.00% - 68.16% 67.34% ¢4 769
60.00% - 57.37% 51.98%
50.00% - 42.14%

£ '

. 40.00% - _
30.00% - m B
20.00% -

10.00% -
000% = T T T T T T
C D E F G H g
SREEAE S

Bl 5-42 2-24p4c = BAFREEHR e B F(RER S 16mm)
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70.00%

68.00% -

66.00%
64.00%
62.00%
60.00%
58.00%
56.00%
54.00%
52.00%
50.00%

B oF

BT 2=~

y = 0.0394x? - 0.104x + 0.631 67.34%

R*=1

58.05%

3 345 34548
SRR 4H S (mm)

B 5-4 2. 2-3 B 45 o2 S i 0F e R 50 R

W T T L EP

Tt 5-42 3-1% B 5-42 3-1 43 A FEH—

5

>
~

Iy

i\4

i\

R4

PR et e o0 B i o) TRA® (AR g

Bo) o OB Rk AT o DlAC BB EALIE S Imm pF > g6
Wik B g TR 12VO ek 363.3rpm)shiiR T o R
EFTETA% D RE B E N TR VO ket S
171rpm) ~ 8V(i= 44 i# 5 236.4rpm) » ik 5% 5 68% > @
Bitdy ~ TG 10VG- 4k 5 309rpm)pF » i iE F 015
2% EB kR A hobi r TRE 12V ki G

363.4rpm)2. o

DBER N TR L OVO ke iE 171rpm)PE o Al B BEYLE

Imm # 3 10mm,B|:iEbrE £028 2% > REF 5 0% @ % 5

E B~ TRH L 12V0 e iE 363.3rpm) 0 B A T B

ton

"lhm&ﬁﬁﬂﬁﬁ@%ﬁﬁ%ﬁ’?@—%Q—V%ﬁ

BABET IR LT g
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F 5-4 2 3-1 ik F 4ol (RR) % B & 7 iR anid

EH 6V FEF 8V F#EF 10V F#F 12V @ F
(mm) rpm rpm rpm rpm
4 171 0% 236.4 0% 309 0% 363.3 0%

1 54 68% 76.2 68% 85.2 72% 95 74%

2 73.2 57% 97.9 59% 1082  65% 105 1%

3 96 44% 126.2 47%  146.8  52% 152 58%

4 1143  33% 158 33% 189 39% 203 44%

5 132 23% 188 20% 220 29% 244 33%

6 1455  15% 204 14% 246 20% 286 22%

7 156 9% 2154 9% 276 11% 313.5 14%

8 162.4 5% 225.5 5% 285.7 8% 332 9%

9 165.5 3% 230 3% 293.4 5% 342 6%

10 170.7 0% 234.6 1% 300 3% 343.5 6%

11 -- -- 236.4 0% 304 2% 345.5 5%

12 == = . . 306.8 1% 348.5 4%

13 -- -- -- -- 309 0% 355.2 3%

14 == == == == = = 358.7 2%

15 - - -- -- - - 361.8 1%

16 == == == == = = 360.2 1%

17 - - - - - - 363.6 0%

18 -- -~ -- -- -- -~ - --
80% -

70% -
60% -

0% ——12V

i 40% -

% 30 - 810V
20% - 8V
10% - =6V
0% =X

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A SRR FE R (mm)

) 5-4 2 3-1 i 5 22 A 4ol (TR) 2 Bl ot 5 BEcnid
RHI ~HFHFT AL AN A FRR B
g 4 5-5-1~3 e B % T e £ % N £ 0 3mm - Smm -

Smm cPAEHEAR o $ A E D pEE A4t 2 g & i 0.368°C ~ 0.375C

0.337°C » i M F 445 & A 48 0.720°C ~ 0.703°C ~ 0.686°C o ¥ st =
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R KA - TR B A0 o % aiF i (31 ’Fﬁ‘f‘ﬁ'f’ P E A > 4R >
R 4F) o ™ 3mm -~ Smm -~ 8mm Pl dr g > B o4 € A 0.991C
0.940°C ~0.957C o v' 444 554 L2 R EREHELZRTRRT > a

b~c

u
-in:
&a\

A4 21 0.15°C ~014°C ~0.12°C > faRIF T in A 2 o

B

i\

R e His A58 2 7 o

FOARESSSVHER FHELAGER- B4h? e - R A FARA

TAZRP R EEFAIBTFEBELTERBERT

%0551 bedp iz ARV E

dp hEE OpPMLE OFE O OEK rps A A HE @ LI B
3mm  (m) (m) (ko) FE w FE  #ai #i C/min
(kg) | K J

#4 0075 0.0125 0.459 0.157 6.5 40.809 0.00133 1.104 0.999 0.991
#i# 0075 0.0125 0459 0.157 2.0 12.556 0.00133 0.105

dFp MLE OpPEE OFE OBRK rpséAR #EF
Smm (m) (m (ko) FE w 7i
(kg) | K J

#4 0.075 0.0145 0.757 0.262 6.3 39.595 0.002201 1.731 1.581 0.940
#i 0.075 0.0145 0.757 0.262 1.9 11.655 0.002201 0.150

ey X A FE O OBRK rps dBR HH
8mm (m) (m)y (kg FE W 7 E
(kg) I K J

#~4 0.075 0.0145 1.211 0.419 6.6 41438 0.00353 3.034 2.576 0.957
i 0.075 0.0145 1211 0419 2.6 16.095 0.00353 0.458

frdp ot G 385T/(kgK)
%0552 gpH P AR RS

g hIp plp FE O OBK rps bR #E @H L #a
3mm  (m) (my (ko) FE W 78 & #& C/min
(kg) I K J

#4 0075 0.0145 0.139 0.048 6.4 40.317 0.00040 0.324 0.263 0.368
#i  0.075 0.0145 0.139 0.048 2.8 17.415 0.00040 0.061

g hLgE o pEgE FE O OEK rps AR #H  wHE i #L
5mm  (m) (m) (k) F& w PE i #i C/min
(kg) I K J

#4= 0.075 0.0145 0.230 0.080 6.6 41.500 0.00067 0.543 0.447 0.375
i 0.075 0.0145 0.230 0.080 2.3 14.713 0.00067 0.096
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g oHxgp pEE FE O ORKR rps iR @F EH L B

8mm  (m) (m (ko) FE w 7E® i i C/min
(kg) |

445 0.075 0.0145 0367 0.127 6.4 40.087 0.00107 0.861 0.564 0.337

@& 0075 00145 0367 0.127 3.2 20.179 0.00107 0.218

g8 £ 5 900/(kg'K)

% 553 dvdgiie P AR R

Rér L pEE OFE O ORR rps AR EE
3mm  (m) (m (ko) FE w 7 E

(kg)
445 0.075 0.0145 0436 0.150 6.3 39.574 0.00126 0.987 0.691 0.720
& 0075 00145 0436 0150 3.5 21.687 0.00126 0.296

A
-

e
N

4 hEE pEE OFE OBRK rps iR wHE @E B #a

5mm  (m) (m) (kg) i wW I #an B8 i
(kg) | K J

#4~ 0.075 0.0145 0.720 0.249 6.3 39.469 0.00210 1.635 1.124 0.703

s 0075 0.0145 0.720 0.249 35 22.075 0.00210 0.512

s '

T LR opEE FEOBRKR rps iR #E O @E R AN

8mm  (m) (m) (kg) i w I # a1 i
(kg) I K J

#4~ 0.075 0.0145 1.151 0.399 6.3 39.291 0.00336 2.593 1.754 0.686

#i% 0075 0.0145 1151 0.399 3.6 22.347 0.00336 0.839

+ 4 05 3800/(kgK)

s ‘T

F 5-5-4 iR SRR

min 0 1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 Tim

a% 309 314 319 323 327 328 329 327 33 331 332 331 331 332 331 331 0.5

b#% 306 309 312 314 316 318 32 322 322 323 324 326 326 325 326 327 O0.14
c¥% 308 31 312 314 316 318 319 32 321 322 324 325 326 326 325 326 0.12

(%8 % 30407)

20555 b T RAEADBEREA L LI HAT R

3548 4 AY AR

287 288 289 290 2901 292 293 204 295 206 2907 298 209 30.0 30.0 302 303 304 305 30.6 307 308 309 3.0 31 3.2 313
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0.99 096 099 e s
1.00 054 T CHEASIP T
m HIE ETRRE
0.80 -+ 0.70 0.69

4TH3 4[fW5 4L#W8 $M3  $A5  $M8  EEW3 =EUS =S
B2 (mm)

B 5-5-1 #+E#G 2R RETEEAR . RE

RE BT P UL TFTIAAE A, RERFFLAKD R R

FAEARPE 0 BRARARE B MR o R R AR RN R

;ég\?%ﬁg I % o 12T > B~ 500RPM 2z ]+ P
(DFERRF-1F @ EE 924kt > kg S d 280rpm 4% 1 0

QEEPFRF-24  #BEG34pFiRlt > XE# Fd 310rpm % 2 200rpm
£%320
Q)R R34  EE 9445 > R EE Fd 300rpm % I 270rpm

3 160rpm £ 23 0

AREPFF-44) 1 fE 45 fpFiet > K Fd 300rpm " 3

270rpm & 160rpm £ "% 1 0

Bl 5-11-1 ¢ ‘cferrfeifde R an® i S B AD 2 0.1 f5p > £ 280rpm %
T L Orpm chd AR 0 2B 5-11-2~5-11-3 fEfde kR B - L AKX

AR o
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B 5-11-5 ¢ Fierregde kenF i L B4 & 0.1 ) > A 85rpm T %
5 Orpm e & > 27 [F] 5-11-6 — 4% 5 B £ eh 8 o F RS L 5 6 F FiT
Fgps o d A EEEE S g LG 40 400rpm  E T > 8

A AR EOL AR P S N o

Bk ] o 1~6 ) FAT 4 2 408 0 S 5-6-1~F] 5-6-6)

) pm—— i nymeny o prer e A —

bt LT Rl )
EEFRIN |

2RI B PE 2 sec.

u Bl Wb RE Bl A

TEREP Ol DTS TEEN 0N [HESE
RN ] EREN |

4 255 #% & pF Y 4 sec.

u

LT Y TR e
R | SHRAN [0

5. B pE RS sec. 6.7 2 5 5 P 16 sec.
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LRAMNALERERE B AT F OB PR IPRERRAPS
Pl e E B AL -

= A FIdeie 7
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B
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TomhAd 4 o LA E AR L 99.9% 0 4RGP 5 2%4E 0 Ay hE T K
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£ 20%30%% 27 2%4¢ » &L 5 R 1.66% 10°7Qrm 470 4 i
Pk b L c AP EFREFVIELI s F R Gy -

(2 R - )HEEE RHED oSk P

H

EERFHRY BRI EHTZERFE S ERA B o > 25
H e R T o do 4 214 SmmoR i vk B i o @ F 4P A B R 3mm R
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e
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WA RGBS R T R R R T B s s R S

3% -
oA BB EG Y SRR A SSmm~75mm M PE o L0 E 4 aER L 0 R
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B BE2 o
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RIHGRF A €R S PR T I a2 (C)- N %

Bl 2B A HR2ZBB RN LA B F s o

B) Fz=2 = )B4 & BUIERE D 2k R

AR SEE 4 ARIT I - O T i
POCRARETF o WS o AR o i
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EF 2t RETE BB N Rirg s
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B Az 4 SmmA4E 3mm 5 A deddiE 933% o FL E B AR R A S o iF

BEMFLETIRI P2 e bk g iE o

(7) Bokw 2 = )dp e bEd 8§ 509 2k P

Ak BHE BN S BEGD
Wk 148G © 16mm
— e

£5

W R RS R g e

Bp(H5 18mm:> 24 Fs%k=22) 7]

[
H
y.
&
=
!
i

PE RS FTALET

I
f

te BB & 5 3+5+8mm 4Rl A > FliR

|
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B 8mm s (58 BIER AL G ) A I TR E .

(8) Foew 2 = )W 7 P EEHT 2 0D A

<

Wi i et B PR TR k(T B TR 4
LA pr o d L R R R LS R RIRLR RS 0 D

T T

Q) FHIVFEHERinAS 2 St A AR E A

PR BF TR A PRSP R PR L G 2R
R AP PE AR F AT ok i1 o e d AN 4EE AR £ 9000/(kg K) v F 4
380J/(kgK)+ » Z i s BREGRAE 2 o kLR R MO i

ﬁ o

AEGAG T RSP LEARSNLRE LT B R RO B
BABFERE G Y o B SSmm o fHREETET - % RARYARE AN
FRTZ - BB R G /ﬁr*f\?ﬁ A REDRTH 2 HRED AP B2

FrAERFEY CBRRRFEFETIAL R MER -

HEAFHRATEY I T @Rl - BT i
Fhed o A B ESd g FEEER IR BB LTEEAL FTING
Bt o RS EETIER AR A2 A0 o BRELR A OF N OB R o @
BB B G B B ARY 2 EANASH 0 AP IRRIR G A T R
1% - - ARE e BN AT F Y0 0 D A E L e P RE R AT

AR RS LR TS ) C A

(10) o) NiFER A S 47 550 ) RERT LD F 5%

FEEOBEHRET A3 P i A % _310rpm~280rpm

T T Opm,st S A K 0 BT AJREAPER N KD 5 A KA § T LR
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5. BT R e MAT A B
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http://www.books.com.tw/exep/pub_book.php?pubid=cwpc
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