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STATOR

As the name signifies stator means the part which doesnot move or the stationary part of
the DC machine. Stator is mainly constituted of yoke, field poles,pole shoe,field
windings etc.

+ Yoke is the outer covering of the DC machine. Its main function is to provide the
mechanical support and the return path to flux. In large machines, yoke is
composed in two halfs while for smaller machine in single form.

Field poles are usually laminated in order to reduce the eddy current loss.Its main
function is setup the necessary flux and to provide the support to the field
windings.

Poles shoes have surface area larger than the poles and are always laminated to
reduce eddy current losses. Pole shoes are jointed over the poles by of screws. It
provide support to the field windings.

Field windings are the wires or coils which remain wound over the poles in the
DC machine. When current flows through the windings it acts like a
electromagnet. It remains connected with the armature either in series or in
parallel according to the type od DC machine.

Brushes it connects the rotating armature and the external circuit. Brushes are
employed to collect current from the commutator and deliver it to the load. These
are rectangular in shape and made of carbon graphite.
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Pole shoe is a lamination of annealed steel made of cast iron or cast steel but it’s used to:
Enlarge the pole area and reduce the reluctance of the magnetic path.

Provide more spread out of flux in the air gap.

ROTOR
The rotor is constituted of an armature core,armature windings and a commutator.

+ Armature core is the rotating part of the DC machine. It is made up of thin
lamination having thickness about 0.35-0.5 mm. In order to reduce eddy current
losses the laminations arr insulated from each other by polish or varnish. Solts are
cut on the upper periphery of the core. The slots are usually placed parallel to the
axis of armature but sometimes skewed at an angle to reduced the vibrations of
the teeth.

Armature windings are wires or coils which are wound on the armature core and
placed inside the slots of the core. The armature winding coil ends are connected
to the commutator segments.

Commutator plays a very important role in the DC machine. Its main function is
to convert the ac voltage induced in the armature windings to the DC voltage in the
external circuit ,in case of generator operation and to produce the unidirectional
torque in case of motor operation. The ends of the armature coils are joined to the
commutator consisting of a small wedge-shaped segment. Commutator
segments are insulated from each other by the layers of mica strips. The
segments are assembled side by side to form a ring. The commutator is pressed
onto the shaft.
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The figure of the coil = shown below.

End
Connection

S F
Conductor

The figure of the winding is shown below.

v the symbol (S) meaning
ented by the symbol (F)
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Pole Pitch

Itis the distance on the armature periphery between two adjacent poles. We usually measure it in terms
of armature slots per pole. That means, if a DC generator has four magnetic poles and it has 48
armature slots, then slots per pole of the generator will be 12. Hence, this 12 is nothing but pole pitch of
the generator.
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Figure 2(b) Developed diagram of a ! r

4-pole, 8-coil, lap wound de machine
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Lap Winding: This type of winding is used in dc generators designed for high-current
applications. The windings are connected to provide several parallel paths for current in )
the armature. For this reason, lap-wound armatures used in dc generators require several Slasl 5 I w0 sloil oolgen S e £
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Figure 2(b) Developed diagram of a ! r

4-pole, 8-coil, lap wound dc machine l
Figure 2(a) A polar-winding diagram of 5

a4-pole, 8-coil, lap wound de machine

=5

Wave Winding: This type of winding is used in dc generators employed in high-voltage . “ Y
applications. Notice that the two ends of each coil are connected to commutator segments Coke O ﬂ' call
separated by the distance between poles. This configuration allows the series addition of I oxlgad (S paw £¢ ol 33
the voltages in all the windings between brushes. This type of winding only requires one e .
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Generally there are two types of Armature winding in the DC machines. They are
classified as follow,

1. Lab winding
2. Wave winding

POSITIOHN OF ARMATURE
FIELD POLES

COMMUTATOR LAP WINDING
SEGMENTS

(B)

WAVE WINDING
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