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UNIT – 3

Traction 
Motors

&
Their 

Control

• Features of traction motors

• Significance of D.C. series motor as traction 

motor

• A. C. Traction motors-single phase, Three 

phase, Linear Induction Motor 

• Comparison between different traction 

motors

• Series-parallel control

• Open circuit, Shunt and bridge transition

• Pulse Width Modulation control of induction 

motors

• Types of electric braking system.
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Features of traction motors

MECHANICAL 
FEATURES

ELECTRICAL 
CHARACTERISTICS
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Features 
of 
traction 
motors

• Mechanical Features

• Robust

• Small Size

• Less Weight

• Totally Enclosed
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Features 
of 
traction 
motors

• Electrical Characteristics

• High starting torque

• Simple speed control

• Self-relieving property

• Regenerative braking

• Voltage fluctuations 

withstanding capabilities

• Supply interruption 

withstanding capabilities

• High overload capacity

• Parallel running
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Electrical Motor

DC Motor

AC Motor
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Traction 
motors

DC Series Motor

Induction Motor

AC Series Motor

Repulsion Motor

Linear Induction Motor
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DC Series Motor
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DC Series Motor
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Induction Motor
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AC Series Motor
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Repulsion Motor
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Repulsion Motor
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Linear 
Induction 
Motor
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Speed 
Control of 
DC Traction 
Motor

Rheostatic Control

Series Parallel Control

Field Control

Motor-Generator Locomotive Control

Diesel Electric Locomotive Control
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Speed Control of DC Traction Motor

Rheostatic Control
DC Series Motor

Series Field



Speed Control of DC Traction Motor

Series Parallel Control
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Speed Control of DC 
Traction Motor

Combination of 
Series Parallel & 
Resistance Control
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Speed 
Control of 

DC Traction 
Motor

Field Control
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Transition Methods

Open-Circuit 
Transition

1

Shunt 
Transition

2

Bridge 
Transition

3
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Transition Methods

Open Circuit Transition
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Transition 
Methods

Shunt 
Transition
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Transition Methods

Bridge 
Transition
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Controllers

Drum 
Type 

Controller

Multiple 
Unit 

Control

Contactor 
Type 

Controller
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Controller

Drum Type 
Controller
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Controller
Contactor Type Controller
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Controller
Multiple Unit Control
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Braking

Plugging/

Reverse Current

Rheostatic 
Braking / 

Dynamic Braking

Regenerative 
Braking



Plugging (Reverse Current)
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Regenerative 

Braking
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