
EE6401-ELECTRICAL MACHINES I

UNIT 5- DC MOTORS

PART A

1. What principle D.C generator works?

D.C. generator works on the fundamental principle of electro – magnetic induction.

2. What is the function of commutator in D.C. generator?

The function of commutator is to facilitate collection of current from the armature conductors.
It also converts the alternating current induced in the armature conductors into unidirectional
current.

3. What is commutation?

Commutation is defined as the process of collecting current from the commutator in the short
circuited coil during its transfer from one armature circuit to other.

4. Give the function of armature in the D.C generator.

The armature core accommodates the armature conductors or coils and when rotated to cut the
magnetic flux of the field of the field magnets, EMF is induced is the conductors.

5. What is yoke? What purpose does it serve?

In D.C. machine the frame of the machine is known as yoke. Mechanically it acts as support
for the whole machine. The magnetic purpose of yoke is to carry the flux from one pole to the
adjutant pole.

6. In D.C. machine which parts are stationary and which are rotating ?

STATIONARY PARTS: Pole core and coils, yoke, pole shoes, carbon brushes, pigtails, terminal
box etc.

ROTATING PARTS: Armature, commutator etc.

7. What is the function of carbon brush used in D.C. generator?

The function of carbon brush is to collect current from the commutator and supply it to the
external load circuit and to the field circuit.
What are two types of windings used in D.C. machine?

Two types of windings employed for drum type armature are known as, lap winding and
wave winding.

8. Distinguish between lap and wave winding used in a D.C. generator.

Lap winding Wave winding
1. Designed for high current and low voltage

machines.

2. No. of parallel paths is equal to no. of poles.

Designed for low current and high voltage
machines.

No. of parallel path is irrespective of no. of poles
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9. Name three things required for generation of EMF?

Three Requirements for generation of EMF.
1. Presence of armature conductor.
2. Presence of magnetic field.
3. Relative motion between conductor and magnetic field.

10. What do you mean by field excitation?

When the field coils are connected to supply lines, the field poles are magnetized
and produce flux for including EMF in the armature conductors. This process is known
as field excitation.
11. What is meant by “self excited” and “separately excited” D.C generators?

(i) Self excited generators are those whose field magnets are energized by the current
produced by the generators themselves.

(ii)Separately excited generators are those whose field magnets are energized
from an independent external source of D.C current.

12. What is the constructional difference between D.C series generators?

In D.C shunt generator, the field winding is connected across the armature. It
consists of large number of turns of thin wire. But D.C series generator; the field
winding is connected in series with the armature. It consists of less number of turns of
thick wire.
13. What is pole pitch?

It may be various defined as.
(i) The periphery of the armature is divided for a number of poles of the

generator. The centre to centre distance between two adjacent poles is
called the pole pitch.

14. A D.C generator fails to self excite. List the causes for the failure.

(i) Residual magnetism may not there in the poles.
(ii) Direction of rotation may be wrong.
(iii) The field resistance may be more than critical resistance.
(iv) There may be disconnection in the field winding.
(v) Brush contact may be poor.
(vi) The field coils may be connected with the armature to opposite the

EMF due to residual magnetism
15. Define Armature Reaction?

The term ”Armature Reaction” , means the effect of the mmf set up by the
armature current on the direction of mmf under mains poles of a DC machine.
16.What is meant by cross magnetisation flux?

The armature reaction flux, strengthens each main pole at one end and weakens
the pole at other end. This component acts at 90 to the main field flux and hence causes
a distortion in the main flux. This component is called cross magnetisation flux
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17.Mention the use of equaliser connections?

Equaliser connections or conductors are in the form of thick copper ring at the
back of the armature so as to minimize (or) reduce or nullify the variations in current
flowing through the brushes.
18.What is the main purpose of interpoles?

a) The interpoles is used to neutralize the cross-magnetisation effect of the
armature reaction.

b)  As the interpoles have the same polarity as that of the main poles ahead, an
emf is induced in te interpoles equal and opposite to the reactance
voltage. This emf is reversing emf. As the reactance voltage gets neutralized,
the commutation becomes sparkles.

19.Why the generators are paralleled?

 Reliability
 Efficiency
 Continuity of service
 Maintenance & Repair
 Future extension of plants.

20.What is back EMF in a motor?

When the motor armature continues to rotate due to motor action, the armature
conductors cut the magnetic flux and therefore EMF is induced in them. The direction of
this EMF is such that it opposes the applied voltage. This induced EMF is known as back
EMF or counter EMF.
21.What is the significance effect of back EMF?

The back EMF, Eb is like a battery of EMF, Eb put  across  a supply mains
of  V volts. Obviously, V has to drive Ia against the opposition of Eb In shunt motor
when speed is high, Eb is large, hence armature current Ia is small, If the speed is less Eb

is less, hence more armature current flows which develops more armature current flows
which develops more torque.
22. Name various methods of speed control of D.C motor.

As speed is approximately proportional to V/ the speed of a D.C motor can be
controlled by varying the supply voltage or flux. Therefore the following two methods
are mainly used for controlling the speed namely.

(i) armature control and
(ii) field control

23. Suggest, with reason, a method of speed control of D.C motors above its
rated speed.

The speed of a D.C. motor can be obtained more than the rated value by
field control method, because the flux per pole  can be decreased to any value by
decreasing the field current. (field current can be decreased by inserting a field
regulator).
24. What will be the effect of adding resistance in the field circuit of a D.C
shunt motor?

When the motor is running on no-load, the speed will increase, If additional
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resistance is connected in the field circuit. But the speed will decrease if it runs with load
as torque produced decreases.
25. What is brake test in a D.C motor?

It is a direct method and consist of applying a brake to a water cooled pully
mounted on the motor shaft. The brake band is fixed with the help of wooden blocks
gripping the pulley. One end of the band is fixed to earth through spring balance and
the other is connected to a suspended weight. The motor is run and the load on the
motor is adjusted till it carries its full load current. The difference of weight and the
spring balance reading gives the effective force on the pulley.
26.Why DC shunt motor is called constant flux motor?

In shunt motor flux produced by field winding is proportional to the field current Ish

PIsh

Here, the input voltage is constant, the flux also constant. Therefore, DC shunt
motor is also called as constant flux motor.

PART – B

1.Describe different kinds of commutation in detail.

2. Explain various methods of excitation for DC machines?.

3. Explain briefly about the classification on DC generators with neat diagram?

4. Explain briefly about the no load and the open circuit characteristics of a separately

excited generator

5. Explain about the Load characteristic of shunt generator?

6. Derive the expression for EMF induced in the generator.

7. A 6 pole lap wound rotated at 350 r.p.m. is required to generate 300V. the useful flux

per pole is 0.05 Wb. If the armature has 120 slots . calculate the number of conductors per

slot.

8. A 25 kkl.250 dc shunt generator has armature and field resistance of 0.06Ω and

125Ω respectively. Calculate the total power developed by the armature when it delivers

full load output.

9. A 250kkl 400v. 6 pole dc shunt generator has 720 lap wound conductors. It is given a

brush lead of angular degrees from the geometric neutral. Determine the cross and

demagnetizing turns per pole. Neglect the shunt field current.

10. Explain about the Parallel operation of shunt generators.

11. Write in detail about armature reaction in dc machines Armature Reaction.

12. With a neat diagram, Explain the construction of a DC motor.
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13. Explain the characteristics of a series motors.

14. Explain about three point stator with a neat diagram.

15. Explain with a neat diagram about the working of four point stator.

16. Discuss about the speed control methods of shunt motor.

17. Explain Ward Leonard method.

18. Explain about the Speed control of series motor.

19. Discuss about the characteristics of series motor.

20. Explain about the operating principle of 3-point starter.
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