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DC Motor

Motor converts Electrical Energy into

Mechanical Energy
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Fleming's Left Hand Rule

When a current-carrying conductor is placed in an external

magnetic field, the conductor experiences a force perpendicular to

both the field and to the direction of the current flow.

On a Straight Current-Carrying
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DC Machine Construction

o Field System

o Yoke/ Frame

o Pole Core

o Pole Shoes

o Magnetizing Coils
o Armature
o Commutator

o Brushes

O Bearings
o Shaft
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Pole Core, Pole Shoes, Magnetizing Coils
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Pole Core, Pole Shoes, Magnetizing Coils

for small machines 'Fixing pole to the yoke. for:laege machines
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Armature

ARMATURE

(a) Longitudinal View ’of Armature et
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Armature Lamination
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Assembled View of Armature Laminations
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Armature
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Commutator
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(b) Section View of Commutator Segments
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Armature & Commutator

Bearing

Commutator

. :qz‘&f-rmmure and Conductor Coils

Brush and Spring Assembly ‘4
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Brushes

HOLE FOR BRUSH BOLT

Commutator

Brushes
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Bearings
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Shaft

The Armature of a DC Permanent Magnet Motor

Magnet Field Windings Act as Heaters

Copyright @2008 pedaipowergenerator.com
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ADJUSTMENT FOR SPRING
TENSION
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Types of DC Motor

DC
Motors
Separately ! Permanent
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Long Shunt Short Shunt Long Shunt Short Shunt
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DC Motor Back EMF Equation

- Pole ) Weber Thrust or

Motion

Magnetic Field

Z = No.of Armature Conductors <

N = Speed,rpm Current
P = No.of Poles
A = No.of Parallel Paths
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DC Motor Starting Current
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At Starting,
N=0 - Eb= 0

V —E,
I, =
R, L )
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The back emf develops the

armature current according to
the need of the motor
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Separately Excited Motor
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DC Shunt Motor
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DC Series Motor
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DC Series Motor
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DC Compound Motor

Top T P = Psn T Pse
h Isc:i, P o Ep

Ree oL f 7

I
Ren , \/ rece -l
’ E‘T‘Qq ‘[ ! 5

Long Shunt Ei

Cumulative Compound



http://www.vishaldevdhar.org/

DC Compound Motor
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DC Compound Motor
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DC Compound Motor
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Summary of Applications
Type of motor Characteristics Applications
Shunt Approximately constant | For driving constant speed line shafting

speed Adjustable speed Lathes

Medium starting torque (Up | Centrifugal pumps
to 1.5 F.L. torque) Machine tools
Blowers and fans

Reciprocating pumps

Series Variable speed For traction work i.e.
Adjustable variying speed Electric locomotives
High Starting torque Rapid transit systems
Trolley, cars etc.
Cranes and hoists
Conveyors
Comulative Variable speed For intermittent high torque loads
Compound Adjustable varying speed | For shears and punches
High starting torque Elevators
Conveyors
Heavy planers
Heavy planers

Rolling mills; Ice machines; Printing
presses; Air compressors
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