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Abstract

This paper is prepaped, based upon its foundation of the design,

first studying the rotor

impedance of single and double layer cylindrical induction motor with solid iron rotor, and

then inducing torque equation, from it.

Classified were some design factors for this design from the result for above and there

carried out the evidence of these design and theory after making experimental motors with

solid iron rotors and examining torque characteristics.
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Wk Bl BRI i R ORfrel 4% B

P 4

Kui| 0.9542

N, 54

T 6.28x1072(m)
f 60CHz)

Vy 1150V]

A 5.0X107%(m]
D 79.4x107(m)
o 47 % 107"(H/m}

Ur1
Hrz

1.0

1,000

0.58 X 10°C 3 /m3
0.7x10°C5/m)
0.3X107°Im)
1.0X107°(m)
5.0070QJ(75°C)
2.3280Q)

09

03

calculated value

¢3] wxwx measured value

ol

1D 04 08 07 0F 05 04 €3 02 0/ O SUP

a8 2. Hg AEH EET BB BEE—=e3

if s

Fig 2. Speed-torque curve of induction motor with
single layer cylindrical rotor

——  caiculated value
" xa Measured velve

!

\

{0 a9 o r3a a8

Y3

¥

a3 az a./ o Sym

28 3. 2 HEE HET B dE—xoaf

"

Fig 3. Speed-torque curve of induction motor with
double layer cylindrical rotor

— 57 —

ARGD3 GO E1Y HHERE A HED
R FAIMESE BT S 23 2,33 2

ERIES HWiEe

BEE EEEE 4 A

PEERC LS

T{N-m)
13
12

i1

le
c9
0.8

0.1
2.6
6.5
0.4
0.3
ca

o1

g 4.

Fig 4.

a3 5.

Fig 5.

(317)

MIKE.CS BiRe =z Zvlghep

REERA F5 FH

6 09 08 07 06 05 04 03 02 0/ O SLIP

EhiRd 8 dE—-re3z NBEBHE

LS

Speed-torque curve by the variation of air
gap length (single layer cylindrical rotor)

A

10

09

o8

7

0.6

(23

.4

[

02

T
m....’

N\

AN

Ays =).000

$=0,05

N

5=003

/]

03

o4

0.5 gmm) —

EEd 4 FRR-Eoan HMERR @

)

Air gap length-torque by the variation of
slip (single layer cylindrical rotor)



— 58 —

BRBGE BrE E4W 1978 7~8A

a9 49 5% AEEAIAA
mmz #WHAALE ] Eem

EEES 0.4mm, 0.5
FTEEE AfrE(ER

Krmkes £ 0.3mm)9 2o 3¢} HEg 29,
R A BEdA 2oz WAt Ed
A urh AdRe BEY 5 U
P Tiww},
12|
"
30 o
N
o]
“ -
‘( 4—_--_.-.-.---__\\\\ 0 o3 3 a7 0.6 a5 ek 3 .z s Y
—_—— K2 \
— = Kpz ' >
08l 8. T el »lE EE-ERea MKQHE
O 1 09 0B 0T 06 050403 0207 00 SUP [EIE - Eep)
Fig 8. Speed-torque curves by variational thic-
a3 6. el =& EETIHS Bl R kness of copper ring (double-layer cylin-
@ EET) drical rotor)
Fig 6. The coefficient of rotor resistance and
reactance by variational speed(single layer o9 60 T Hifd BEREE @g; AN
cylindrical rotor) deim sl 3ol T BAAFHES Jebdch
kraka §=03mm 2% 78 EEE b W3 EET KRS eaw
“rA:['OOO .’i‘_sq @»ﬂ:[ﬂ}ﬁclp},
¢ 2% 8 RIFEMBIY % 1LEL e FA dE B
o §=04mn ARG e Eea—£F fhiRel vk
#el FACE 45 —ik WHHE THEY ikl
® g=05mum A A Bk Hikd =iel BYE F1EA
FEEGR, 4789 FAE EEd A T FelH
3
5 N. &% &®
s R BOEHEE o] BB HEE 4" &F
who] A vh K W BT EEE 443
* e o RER gifiez xno Stk 22 BEEE B
o T i OBEY HA9SoR M IETE SR BE 2R %
............. T Maseras HEBRS RHMERS B
i BN a9m BEBS Eoa¥ HER EAES WA
| B —EEE u@stdon ¥ R HERE B

o}

ay 7. fﬁ%@ ﬁﬂg@(;@% ﬁ%ﬁ} i3 R A Pl A e Sk B0 BREE —EdA %
e S <t @ 3] .= S ) )

Fig 7. The coefficient of resistance and reactance of AFshg ot AR R EETA HEL %;ﬁol i

by variational air gap length (single WSS =t A4l At BARTC 2T ¥R

. layer cylindrical rotor) £ Als wtemw EET BOY BEMD FERTES

(318)



AR B BESS Bt 2 Rl B B

o ookl BKELS] BEERA S HESE
ohed o] MRS EENKE WHhshed wch ap
T BRE AL 7T AT AR G vels

2K WY V0TTEE ESHRFMEA 4 S8

n%i ol Folal FRYE vk

2EIM

1. G.F.T. Widger and etal,
of Synchronous Motors with Solid Salient Poles,”
Proc. IEE, Vol.115, No.10, pp.1471~1484, OCT.
1968.

2. B.J. Chalmers and 1. Wooley, “General Theory

of Solid-rotor Induction Machines,” Proc. IEE,

Vol. 119, No.9, pp.1301~1308, SEP. 1972

. I. Wooley and B.J.Chalmers, “End Effects in

"Jnlaminated-rotor Induction Machines,” Proc.

IEE, Vol.120, No.6, pp.641~646, 1973

4. 1. Wooley and B.J. Chalmers, “Internal Design

2 4 &
r°“

st
il
4

“Starting Performance

w

of Unlaminated-rotor Induction Machines,” Proc.
IEE, Vol.121, No.3, pp.197~201, 1974

. D. O’Kelly, “Theory and Performance of Solid-

”

o

rotor Induction and Hysteresis Machines,” Proc,
IEE, Vol.123, No.5, pp.421~428, 1976
6. E.M. Freeman, “Travelling Waves in Induction

Machines Input Impedance and Equivalent Circu-

its,” Proc. IEE, Vol.115, No.12, Dec. 1968

£ =

oy 81 EGEDY BRED/m]
oyt RS EBE(D/m)
o BRY ERR

ket 8RS HEREE

w2 SRS BRI

d:

] Frilml

da: EET $E87E Al (m)
dy : [HETE $EFHE Aellm)
o EETY &S EE(m/s)
v, : BT A (m/s)

S

<%

Ayt 8% y77EY Vector Potential
Ny 1 TEE B &R
Koy : BETY £HREHR

SRS

e

TEE 1

: IR (m)

C HMEREER(w=27,)
FEZETY #OR@m)

P EETe EE(m)

EET HEE ERQ)D

% BETFY Y BM reactance(Q)
Vi EET 1Y BmERY)

(319)



