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A Study on Starting Current-Time Characteristics of
a Small Squirrol Cage Induction Motor

B B & £ @ jE
(Chang Joo Rho, Youn Sik Kim)

Abstract

3 phase induction motor applied in the method of connecting it directly across the line needs
large current when it starts. At that time, leakage magnetic pathes of interior of the motor
are severely saturated and leakage reactances are decreased because of saturation. Conseq-
uently, increased current and raised powerfactor yield increase of starting torque, The author,
noticing those phenomena, derived experimentally the ratio of decreasing leakage reactance
from the fact that when voltage applied to motor is increased under locked condition the
magnitude of current and phase angle are varied, and determined the equations of starting
current and starting torque, considering the decrease of leakage reactance by the large starting
current.

The author calculated the characteristics of Current-Time and Speed-Time with the determined
equation at specific load conditions, and compared the values obtained from above calculations
with those from circle diagram’s method and the practically recorded values at same load
conditions,

Therefore, the authos got a confidience that the results of the derived theory coincide with
the practically measured values more well than circle diagram’s results and circle diagram’s

equation should be modified in order to analize the starting status of a induction motor.
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Fig.1. Current loci according to the variation of
leakage reactance, xi+x,.
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Fig.2. Explanation of experimental apparatus,
(a) Schematic connection diagram.
(b) Picture of general view.

KBRS ERBHET AR BHlF ArndA Arne

2 DCEHL FFeel AMEEAA FEANF =
BGAS AIEE @S9 ACAHENY =24

Tk o
BRREHR Eis
4P, 60Hz, 3#, 1HP, 3.8A 200V T

( 403)



ntr’=4.23Q, n1=2.08Q, »'=2.15Q
x1+2%2"=5.61Q
A ARERUEE R BEBERIEC AW, BES Bk
T Wl BEdRo R WMANKE(a=do/dt
=11.72rad/sec) & T8t & RBEEY HEHEZS
WE J=0.0334kg m*& g}
3.2 HEEH U ELARE

ERPGE 2L B58 1978 9~10H

R FAR L JOHFEE HA. BEHEE
AR £ JHRERES o) e BERAA A& ¥
£ BEo 2 M W Bl To Sk BIHUD
frifiA(e), 23 2o 2E WEddx AT
2 Fig. 33} 2o},

Fig.3& il |1]s} sing,d] BEE Eax HHY

L 2o z(arm 0.3myl )E A3t

&
-
=
)%
< E
ad BS
73 w‘r /e
N A
I 3 / i
; A e
3 3 o Pk
e s - / N
. N >\~, . - /c 4'* «
{ ‘ . ‘\A L / { 3
or v} T o !
B o A -
Lo s pd —— IR
‘4 e e S \ Lo
Ty e // N
aob b
‘ // —a-a-a o
oo . s ;7 N
Vol mamras Lo Currenl” ] ]
i i S [3 ~o-0-0— —fprgue i
ol I
»7\_ ‘f / t
: L . L e s
o 20 < 63 o] 20 20 - 6o 82 20 o
—
Loelind Vitlage.

Fig.3 Plots of I, sing; and torque.
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Fig.4 Plots of load current, phaseangls, and

rpm on various loads.
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Fig.5 Recorded values of starting current and
speed of rotary system.
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Fig.6 Variation of ratio of (xi4x/)s/(x+4")
according to load current.
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Fig.7 Process of calculation of equation(9) by
numerical method.
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Fig.8 Comparison of the current and speed of the calculated
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practically recorded values.
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