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The torque produced by three phase induction motor depends upon
the following three factors:

> Flux CI) which interacts with the rotor T ¢ 12 COS 92
- Magnitude of the rotor current I,

> Power Factor of the rotor circuit

Stator flux is proportional to standstill rotor emf per phase E, .
Rotor Current 1A —

Zz

Where E_ is the rotor emf per phase at running condition & Z, is the
impedance of the rotor circuit.
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Torque Slip Characteristics of Three Phase
Induction Motor

lorque

operating

V,>V,>V, point
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Maximum Torque of Three Phase Induction Motor
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For torque to be maximum, Now differentiate the above equation by using

division rule of differentiation. On differentiating and after putting the terms

equal to zero we get dT —
s
4 Ha 7
I =KsE

= B
H5 + (5. X 52

The torque will be maximum whenslip S =R, / X,

T 3x60 (Eo)*
m- 27TN8 2X2
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Maximum Torque of Three Phase Induction Motor

LLTTITITION S

» The maximum torque is directly proportional to square of

rotor induced emf at the standstill.

» The maximum torque is inversely proportional to rotor
reactance.

» The maximum torque is independent of rotor resistance.

» The slip at which maximum torque occur depends upon rotor
resistance, R,. So, by varying the rotor resistance, maximum

torque can be obtained at any required slip.
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Maximum Starting Torque of Three Phase Induction
Motor

LLTTITITION S

At starting, the value of slip S =1

The condition for starting torque to be maximum is R, =X,

T 3x60 (E5)?
St ™ 27N, 2

Hence, the starting torque is directly proportional to the
square of the supply voltage. Therefore, the starting torque is
very sensitive to changes in the value of the supply voltage.
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Maximum Starting Torque of Three Phase Induction
Motor

» Starting Torque of Squirrel Cage Motors - For the squirrel
cage motors, the starting torque is very low about 1.5 to 2
times of the full-load value.

» Starting Torque of Wound Rotor Motors - In case of slip
ring induction motors, the resistance of the rotor circuit
can be increased by inserting external resistance. By
adding the proper value of the external resistance (i.e.,

R, = X,), maximum starting torque can be obtained.
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Full load and Maximum Torque of Three Phase
Induction Motor

LLTTITITION S

At starting, the value of slip S =1

The condition for starting torque to be maximum is R, =X,

T 3x60 (E5)?
St ™ 27N, 2

Hence, the starting torque is directly proportional to the
square of the supply voltage. Therefore, the starting torque is
very sensitive to changes in the value of the supply voltage.
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T,, a?-+S

Tst 2a
T,  a?+12”
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