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( eddy-current dynamometer )

(eddy-current)
( rotor disk )
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1 ( Rotor Disk )
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3 (Bush)
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(' Magnetic flux generator)
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4.2 (Electrical Theory)
4.2.1 (Electromagnetic )

(right hand rule for magnetic field )
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( flux line )
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4.2.2 (Magnetic Circuit)
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4.23 (Magnetic Flux Density )
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H = = 589.12 *105
B = ( ,Wh/m2)
H = ( JAlm)
B = BM (4-13)
b = = 4TU107 /
(ir = ( relative permeability )
(toroidairing)
4.1
47 4
(B)
H
(B) (H)
B H
18(A)  (B) A
B
400

1 224<77?<



A wAnuse

D ﬁmﬁﬁﬂﬂu

140 [HEEE T = SR Z

R EmE =t
- ].m ...-.:‘-;- s : et e
QFE 0.80 Jﬁ =
= EF =

0.60 == g

0.40 == =

= ==
100 200 300
48(A)  B-Hcurve H<400

‘A MANVRa

TB mdu

M 0.80

0.60

0.40

0.20

B-Hcurve  H>

48 (B)
fi

fi H 49

400

1

fir

12
fi

B-H curve

36



49

magnetism )

37

6000

5000

£0G0

3000

2000

h

100 200 300 400

8
BH

e (residual
4.10

Pf

EEEEE

( Hysteresis Curve )



4.2.6

38

410

(Magnetomotive Force , m.m.f.)

(AT)

Fm = mmf.
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(Magnetic Field Intensity )
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4.2.10
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40

(4.7)
Rm = ( ,A'T/Wb)
mmf. = ( AT)
¢ = ( , Wh)
| =
0 = = 47tx107 /
fir = ( relative permeability )
=1
2
(1)
(2)
( Flemming’s Right Hand Rule)
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4211 »  (Lenz’s Law)

413

4.3 5]

414

415

4.14
6]



415

6]

4.16

416 [1

4.2.12 (Voltage Induction )

( Dynamically Induced )
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4213 | U
R=— (4.11)
R - ( ! Q )
b = (- .m)
d - (- .m)
P = ( , Q'm' )
t = (m)
4.2.14 ! ( Electromagnetic Torque)
F = Bl (4.12)
Foos (N
B = ( )
1 = ( ' m')
= ( 4
[
T = Bin (4.13)
T = ( ,N-m.)
B = ( , Whim.)
1 = ( ,m)
[ = ( m)
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43.1

( Eddy Current)

(rotor disk )

(Mechanical Theory)
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]
(43.1.1) Free Body Diagram
(Mo
Superposition
(M)
g - DX100D60 _ sEinp "
M = ( ,N-m. )
P = ( ’kW')
- ( )
M, = (F-F2D/2 (4.15)
Fooos (N
o= (N
D = (- .m)
(43.12)
o = WTI[(KbI\/Ib)ZF(KtMt)Z]IIZ (4.14)
Mt = (- ,Nm)
Mb = (- ,Nm)
X =
ASME = 55 N/mm.2
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(journal bearings ) (rolling bearings )
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3)
(4)
(5
(6
(7)
(4.32.1)

radial ball bearing
(4322 ( radial load, Fr)
( thrust load, F, ) ( equivalent load, Fe)

radial ~ ball ~ bearing a=0
3

0<F/Fr<0.35 - (4.15)

(1
0<Ft/F< 10 Fe = F[I+1116 —-0.35 ] (4.16)

vir —y
Ft/Fr> 10 : F, = LL6F. (4.17)
(4.3.2.3) standard bearing rated capacity

application factor, K1 4
[ V'3
L = (41 )
v FeKay

Kr = Life adjustment reliability factors 1

90 % reliability
90 Y% reliahility



Lr =
CR
Ka

L
Design life
(4.3.24)

Creq

43.3

(4331)

(4.33.2)
WixNs

(4333)

rated capacity

Rated capacity
Application factor

GH

required ~ C

[11]

5=90x106

49

)XDesign Hfex60 (4.18 )

Crgy

FKa

N0.3

VKILRy

(4.19)

kw.

(4.20)
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(4334) (@) 2
44,23 (Dp)

(4.335)

Coae = 2(0#0;)  €0F 07(d4D ) (4.20)
Cnu]r Cmax I

(4.33.6)

m:mﬂwmmym;ﬁﬁ (4.22)
i
Lp 3

Lp

(4.33.7)
P+V p2 (4.23)

P =025 Lp- 0.393(Dp+ b)
g = 0150p )2

(43.3.8) médp
(433.9) (Na) 4
(433.10) (N, )
(PR) 5
(433.11)
XN
= oo b (4.24)
RXNaXN,
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418 [10]

ard0 + 2t:redrsin—2 - (cir+ —erdr )(r+dr)d9 -Frdrd0

drd0

aeClr-r—L-Fr=10
dr

a%ar-r—1-ytoz =0
dr

E du du

~ AN o
1—Jlrc( err dr)
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ar =

(- +nc—)
4.25
du 1di (0]
#F rg o THO g =0
= 0+ p=cf-l——N—
[ 8
e b
4.19 [10]

[- 3 —Nr2+(I+*c)C,- (I-nc)C2-!-]
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(4.26)
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r=a = 6r =0

3 +— Naz2+(l+nc)C,- (1- 0)c2— =0

8 a2
3+  Nb2+(tulc, - (-ac)C2— =0 (4.29)
8 h2
C, =  3+Pc (aZh2N C, = ——2—(aV)N
81-U ) 8L
C, Q2 4.28
2
3hHe ey a0 ) (4:30)
8(1— 20)
C, C2 Ge
+ +
Ge === 3 2 EN(a7+|o7-1 3cr7_avl (4.31)
81 ( ¢ 3+ [
= = X h@® = N 4.30,4.31
h b
6r=y 2— — (Lo~ ) (43)
29q = yv)Zi*—" L 1+oc b 311|2X+a_ ) (4.33)
3t(ic X

26r = 0 (x=1  x= 0c)



44

2Gr

200

a -~
x=Va:\/: Y30 r = ~/ab
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23+ M

> = Yu — )

(x = oc)

3+ ]
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434 435
( Torque Measurement)
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