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A Study on Characteristics of Traction Induction Motor
According to Rotor Slot-parameters

Dae-hyun Koo, Do-hyun Kang. Hoi-doo Ha. Jung-woo Park,
Jae~bong Lee. Jong-mu Kim
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Abstract

In this study. design and analysis of 3~

phase induction motor are as follows.

- Motor characteristics analysis by equivale
-nt circuit

- Motor characteristics analysis according
to variation of rotor slot-tip

- Motor characteristics analysis according
to variation of rotor slot-mouse

- Motor characteristics analysis according
to variation of rotor slot-epening
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= u Rotor Slot Tip % & [mm]
= 1 2 3 4 5
22}Z Slot-permeance | 293 | 40 | 51 | 62 | 7.3
2%% End-permeance | 096 | &% | &% | &% | A%
Zig-zag permeance 3 i AE | A% | 35 | BF
Belt permeance 128 1 A% 1 A% 1 8% | A%
X1 [2] 016 | &%  AE | &AE | FF
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& 3 [kwi] 1217 | 1216 | 1213 | 1210 | 1208
A F (A) 571 | 572 | 574 | 575 | 576
g & [%] 947 | #E | A% A% | AF
g § (%l 90.8 | 904 | 90.1 | 838 | 895
Carter A% 1388 A% | A% | A% A%
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2 2 Rotor Slot Mouse ¥ ¥ [mm)

0 1 2 3 4
2x}% Slot-permeance | 5.1 |5.694 |6.287 | 6.88 | 7.473
2%3 End-permeance | 0.96 | 0.962 | 0.967 | 0.971 | 0.973
Zig-zag permeance 304 | A8 1A% [ A% | A%
Belt permeance 128 1127611274 {1272 127
X1 [e] 0155 | &% |35 | A8 | BHE
X2 [Q] 01200128 0.135] 0.14 | 0.149

XM (2] 5135 513 | 512 | 51 5.1
& 3 kw] 1,213 |1.212 | 1,212 { 1.211 | 1.210
A F (Al 573.6 | 5745 | 5754 | 576.3 | 577
E & [%) 947 | A5 [ AF | &A% | AF
q F (%] 90.1 | 899 | 89.7 | 89.5 | 894
Carter A% 1388 | &AE | A%E | &F | AF
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i = 1 2 3 4 5
2% % Slot-permeance | 116 | 673 | 51 429 | 38
22+% End-permeance | 096 | 3% | &A% | &% | &A%
Zig-zag permeance 326 | 315 | 304 | 292 | 282
Belt permeance 1.3 1.3 128 1 126 | 1.24

X1 [Q] 016 | 0.157 § 0.155 | 0.154 | 0.15
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2 9 [kwW] 1199 { 1206 | 1199 | 1202 | 1204
A F [(A] 580 573 564 568 | 569
g & (%) 882 | 89.7 | 901 | 90.2 | 90.3
Carter Al 1.36 137 | 139 | 141 | 1.4
3. &8

#EASY) B4 Y UPE FEF i
3% £2¢ Wsd 5Y& A=W FF o
3
A

o o

I e AEE & + AU

-3 AA slot-tipH¥EH slot-mouseFE-2
T 2A 4R 23 reactance® 7
F 9o} AFIle 98¢ YA + A
- 5lAz}l slot-opening®EE ZA W 4dE
FAE A9 4(mm)el’d2 CarterdlF7t &71

o s

e

S o

- 232 -



o HE7l HEF7 fo] HEg B =29 A
E719 A% slot-opening € < 3{mm)7t 714
ALY Ao2 Bwodch,

Motor Characteristics
SM = 0 |mm}, ST = 3 [mm]

Zg1e3 Parmsanca

3alt Perrwance

2Zig-zag Parmennse
N
hid

Beit Dermeance

us 1 15 2 25 3 238 4
Rctor Siot-open {rm)

3 8. Zig-zag, belt permeancetist

Motor Characteristics
SM = 0 fmm], ST = 3 [mm]

o2 [
mSW
£
S o014
%
Q084
c —
0 08 1 1.5 2 285 3 35 &

Botor Siotopan [men}

a8 9. 24% reactance &4

Motor Characteristics
SM = 0 Jmm), ST = 3 jmm)
0162
a16]
01684
F
G o186
x
0,164
0182
135 —
05 1 15 2 28 3 3%

Rotor Siat-apen {re

a8 10. 1A% reactance 4

Motor Characteristics
SM = 0 [mm}, ST = 3 jmm]

~

Secondary Siot Parmoance
- .

0s 1 15 2 26 3 35
Rotor Sict-oper: fmm)

a8 11. 243 slot-permeanceS4d

Motor Characteristics
SM = 0 {mm], §T = 8 [mm]

Power Factor {%}
2 &

2

By

s 08 1 15 2 25 3 35
Rotor Siot-open fmm)

gl 12, 48 BM

Motor Characteristics
SM = 0 [mm], ST = 3 {mm}

Carter Coathiclant
»

55 1 15 2 25 3 35 4
Roter Siot-open [mm)

a2l 13, Carter-coefficient

Hugs
1. P. L. Alger. "The Nature of Induction

Machines”, Gordon and Breach, Science
Publishers, Inc.. New  York, 1965,
2.J.H.Kuhlmann, Design of

ElectricalApparatus”
.3rd.ed..John Wiley & Sons, Inc., New
York,1950.

- 233 -



