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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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DC Machine Construction

o Armature
o Commutator
O Brushes

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

LAMINA
EXCITING TED
COIL _, POLE Core
RIVET
HOLES
= O X
E o) ') °s
(o]
o
STEEL ROD
LAMINATED
POLE SHOE

I.aminated Pole Core and Pole Shoe



http://www.vishaldevdhar.org/

Pole Core, Pole Shoes, Magnetizing Coils

Laminations O (@)
F——2

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

ARMATURE

(a) Longitudinal View of Armature G
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Armature Lamination
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Assembled View of Armature Laminations



http://www.vishaldevdhar.org/

www.vishaldevdhar.org



http://www.vishaldevdhar.org/
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(b) Section View of Commutator Segments
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Armature & Commutator

Commutator

‘:A-rmmure and Conductor Coils

I

Brush and Spring Assembly
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Brushes

Commutator

Brushes

/N
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Bearings

Ball Bearing

N /5
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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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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 J

l under the main poles of a DC machine is |
- known as Armature Reaction
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Simultaneous Action of Field and Armature Current
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Fig. 9.31. Distribution of armature current with brush shift.
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Demagnetizing MMF /Pole
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Cross-magnetizing MMF /Pole
AT, = AT, - AT,
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Effects of Armature Reaction

o Reduction in total flux

o0 Decrease in generated EMF: Generator
O Decrease in Torque: Motor

o More Iron Losses at Full load than No load

o Commutation
o Sparking

o0 Delayed Commutation

[ T/
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Reduction of Effects of Armature Reaction

oIncrease in length of Airgap at pole tips

o Increasing in reluctance of pole tips

o Interpoles

o Compensating Windings
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Increase in length of Airgap at pole tips

Fig. 9.27. Profile and chamfering of
pole face.
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Increasing in reluctance of pole tips
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Fig. 9.32. Omission of alternate tips
of pole laminations to reduce effect
of armature reaction.
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Inter Poles
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Compensating Windings

Rotor (armature) flux — — = Flux from compensating windings

- Neutral plane not shifted
— with load
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Armature Winding: popon aie.,

o Single turn coil
O Multi turn coil

A
a

Boh‘om
coil side

Fig. 2.7. Arrangemeht of conductors in a slot and a 2 turn coil.
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Armature Windings
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Fig. 2.10. Simplex wave winding.

Fig. 2.9. Simplex lap winding.
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Armature Windings
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Fig. 2.11. Progressive and retrogressive simplex lap winding.
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Fig. 2.12. Developed view of 4-pole, 12-coils simplex lap winding.

Armature Windings
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Armature Windings
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Fig. 2.13. Sequence of induced e.m.fs mconductostndfwrplrmdmtso(th:
winding of Fig. 2.12.
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Armature Windings
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Lap Winding Wave Winding

A=P, Less current in each A=2, Each path carries half
path current

Low voltage, high current High voltage, Low current
Equalizer connection Equalizer connection not
required required

Precise placing of brush Independent

www.vishaldevdhar.org
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. Commutation J
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Commutation

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

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

o0 Time period during which coil remains
short circuited is called commutation
period.

/N A
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Good Commutation

O Current in a coil should be completely
reversed

o No sparking at brushes

o No damage to commutator surface
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Poor Commutation

o Mechanical Conditions
o0 Uneven commutator surface

© Non-uniform brush pressure I
o Vibration of brushes in holder

o Electrical conditions

o Increase in voltage between two adjacent
commutator segments

o Increase in current density at trailing edge of
brush

O Armature reaction & Armature leakage flux
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Effects of Poor Commutation

o Sparking

o Overheating at brush-commutator contact

o Damages to brush & commutator surface

o Damage to Dbrush, 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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Reactance Voltage _

(Pitchelmayer’s Equation)

Inductance of coil = 2T?LA
Reactance Voltage

Erav — Lﬂ
dt
E.. =2T2LAx 2l
TC
TC:tC:&: C)( 1 :i
V C =zD.n Cn
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Reactance Voltage
(Pitchelmayer’s Equation)

E_ =2T °LAx21,Cn=2T,LAl, Zn
+2CT. =Z

E_, =2T, Lxl(lz ijyan
D

E. =2.LAacV,
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Flux Density under Interpole Shoe

B. = Flux density under interpole shoe

C

L,, = Length of interpole

E ., = Voltage generated in a coil by

interpole field
T. = No. of colil turns

A = Specific permeaance

N /5
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Flux Density under Interpole Shoe

B., = Flux density under interpole shoe

E, =2x T, xVoltage generated in each condt.

E, =2T.B,L,V
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Design of Interpole Winding

|; = Length of airgap under interpole shoe
K, = Interpole gap contraction factor

MMF required to establish B ; =800000B K

: : | Z
MMF required to overcome armature reaction = 22
P
|,Z

Interpole MMF AT, =800000B K ;1 ; + >
P

No. of Interpole Turns = Al

[ W/
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Thank You
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