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Double cage induction motor

Conventional Squirrel Cage motors suffer from the dis
low starting torque because of low rotor resistance.

The starting torque can be increased by using the bar
higher resistivity.

* However high rotor resistance reduces the full-load speed
rotor ohmic loss and lower efficiency.

 Therefore in order to achieve high starting torque without effecting

the efficiency, the rotor resistance is made higher at the time of
starting & low under normal operating conditions
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An induction motor with two rotor windings or cages is used
for obtaining high starting torque at low current.

R Outer cage

A, \\ negligible outer
The stator of a double cage induction motor is similar to that o A e
of ordinary induction motor. In double cage rotor there are 1 . 7 {—— Constriction (ai)
two layers of bars as shown:
The outer cage bars have a \ U / itner cage flux
* smaller cross-sectional area oy sl
 than the inner bars and are Slot-leakage flux pattern for double-
* made of high resistivity cage rotor

* materials like brass etc.
In order to attain the above desired conditions following
types of rotors are used:-
* Deep bar rotor. |
* Double cage rotor

D
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Double cage induction motor

The inner cage bars are made up of low resistance material like copper. Thus
the resistance of outer cage is greater than that of inner cage.

There is a slit between the top and bottom slot. This increases permeance
for leakage flux around the inner cage bars.

Thus the leakage flux linking the inner cage winding is much larger than that
of outer cage. The inner cage winding, therefore has a greater self
inductance.

At normal speed, the leakage reactance of both the winding becomes
negligibly small.

The rotor current division between the two cages is governed mainly by their
resistances.

Since the resistance of the outer cage is about 5 to 6 times that of inner
cage, most of the rotor current flows through the inner cage.

Hence under normal operating speed, torque developed mainly by low
resistance inner cage.
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Torque-slip characteristic of
double-cage rotor

It is evident by now that for low starting
100 Speed— torque requirement, low-cost ordinary
T squirrel-cage construction is employed.

e \ A deep-bar construction is adopted for
higher starting torque applications and
. Outer cage RN double-cage for still higher starting
T~ 7 o torque needs.

% Torque —»
f
j
i
,

m \l For large size motors with stringent
S starting torque needs, the ‘OSt
0 N expensive slip-ring construction is .

1.0 «—— Slip 0.0
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* Used in water pumps for various Irrigational and Industrial purposes.
 Used in Lathe machines and Drilling machines
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SUMMARY

Double cage Induction motors
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