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19MEE402 Hybrid Technology
UNIT 4-ELECTRIC VEHICLE MOTORS

DC Motors

DC (direct current) motors are electromechanical devices that convert electrical energy into
mechanical energy. They operate based on the principles of electromagnetism and utilize the
interaction between magnetic fields and electric currents to generate rotational motion. Here's an

overview of how DC motors work, along with their advantages and disadvantages:
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Working of DC Motors:
1. Basic Components:
e Armature: The rotating part of the motor, typically a coil of wire.
o Stator: The stationary part of the motor that produces a magnetic field.
o Commutator: A rotary switch that reverses the direction of current flow in the armature

windings.



2. Principle of Operation:
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e When an electric current is applied to the armature, a magnetic field is generated.
e The interaction between the magnetic field produced by the armature and the magnetic field
from the stator causes the armature to rotate.
3. Commutation:
e The commutator ensures that the direction of the current in the armature windings changes

at the right time, maintaining the rotational direction.

Advantages of DC Motors:
1. Simple Control:
o DC motors are relatively easy to control in terms of speed and torque.
2. High Starting Torque:
« DC motors provide high starting torque, making them suitable for applications requiring a
quick start.
3. Variable Speed:
e The speed of DC motors can be easily varied by adjusting the voltage applied.
4. Compact Size:
e DC motors are often more compact than their AC counterparts, making them suitable for
applications with space constraints.
5. Cost-Effective:

e DC motors are generally less expensive than some other types of motors.

Disadvantages of DC Motors:

1. Brush and Commutator Wear:



o DC motors with brushes and commutators experience wear over time, requiring
maintenance.
Limited Brush Life:
e The brushes in DC motors have a finite lifespan and need periodic replacement.
Electromagnetic Interference:
o DC motors can generate electromagnetic interference (EMI), which may affect nearby
electronic devices.
Complex Construction:
o Certain types of DC motors can have a more complex construction compared to some AC
motors.
Limited to Low and Medium Power Applications:
o DC motors are generally not as suitable for high-power applications as some other motor

types.

Despite these disadvantages, DC motors are widely used in various applications, such as in small
appliances, robotics, and certain automotive systems, where their advantages outweigh their
drawbacks. Advances in technology have also led to the development of brushless DC motors,

which address some of the issues associated with traditional brushed DC motors.
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