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DC Machine Construction

 Field System

 Yoke/ Frame

 Pole Core

 Pole Shoes

 Magnetizing Coils

 Armature

 Commutator

 Brushes

 Bearings

 Shaft
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DC Machine Construction

 Armature

 Commutator

 Brushes

 Bearings

 Shaft
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Yoke / Frame
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Pole Core, Pole Shoes, Magnetizing Coils
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Pole Core, Pole Shoes, Magnetizing Coils
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Armature
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Armature Lamination
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Armature
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Commutator
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Armature & Commutator
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Brushes
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Bearings
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Shaft
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Armature 
Reaction
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DC Machine: Armature Reaction

The effect of magnetic field set up by the
armature current on the distribution of flux
under the main poles of a DC machine is
known as Armature Reaction
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Demagnetizing MMF/Pole
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Cross-magnetizing MMF/Pole
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Effects of Armature Reaction

Reduction in total flux

 Decrease in generated EMF: Generator

 Decrease in Torque: Motor

More Iron Losses at Full load than No load

Commutation

 Sparking

 Delayed Commutation
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Reduction of Effects of Armature Reaction

Increase in length of Airgap at pole tips

Increasing in reluctance of pole tips

Interpoles

Compensating Windings
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Increase in length of Airgap at pole tips
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Increasing in reluctance of pole tips
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Inter Poles
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Compensating Windings
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Armature Windings

Single turn coil

Multi turn coil
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Armature Windings
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Armature Windings
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Armature Windings
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Armature Windings
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Armature Windings

www.vishaldevdhar.org

http://www.vishaldevdhar.org/


mY

YY
Y

mYY

P

Z

c

fb

av

fb

=

+
=

=



2

2

Yb

Lap Winding         Wave Winding

avc

fb

av

fb

YY

YY
Y

YY

P

Z

=

+
=

=



2

2

Yb

www.vishaldevdhar.org

http://www.vishaldevdhar.org/


Choice of Armature Winding

Lap Winding Wave Winding

A=P, Less current in each 
path

A=2, Each path carries half 
current

Low voltage, high current High voltage, Low current

Equalizer connection 
required

Equalizer connection  not 
required

Precise placing of brush Independent
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Commutation
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Commutation

Process of converting generated
alternating current to externally available
direct current.

Reversal of current in armature coil by
means of brush and commutator bars is
called commutation process.

Time period during which coil remains
short circuited is called commutation
period.
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Good Commutation

Current in a coil should be completely
reversed

No sparking at brushes

No damage to commutator surface
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Poor Commutation

Mechanical Conditions

 Uneven commutator surface

 Non-uniform brush pressure

 Vibration of brushes in holder

Electrical conditions

 Increase in voltage between two adjacent
commutator segments

 Increase in current density at trailing edge of
brush

 Armature reaction & Armature leakage flux
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Effects of Poor Commutation

Sparking

 Overheating at brush-commutator contact

 Damages to brush & commutator surface

 Damage to brush, increase sparking
progressively worse
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Commutation Process
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Commutation Process
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Straight Line Commutation
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Retarded Commutation
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Accelerated Commutation
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Design of Interpole Winding
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Thank You
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