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Welcome to Linquip Blog. Today and in this article, we are going to talk about synchronous
motors and why a synchronous motor is not self-starting. First of all, we deliver a simple
definition of synchronous motors to get you accustomed to the nature of this electrical
device. Then we will move to the construction of synchronous motors and talk about the role
of each part of them. After finally, we will discuss the working principle of synchronous
motors. All of these details are for a better understanding of this device and a kind of
preparation to why synchronous motors are not self-starting.

Our team gathered all of the necessary information on this topic to minimize the need for
reading diverse content on other websites. Stay with us until the end to find the answer to
your question on this topic.

⇒ View a List of Synchronous Motor for Sale and Their Suppliers ⇐
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https://www.linquip.com/industrial-directories/34/synchronous-motors/for-sale?utm_source=blog&utm_medium=content&utm_campaign=CRO&utm_term=why%20synchronous%20motor%20is%20not%20self%20starting&utm_content=for_sale
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What is a Synchronous Generator?

Electrical motors are an electro-mechanical device that converts electrical energy to
mechanical energy. Based on the type of input they have been classified into single phase
and three phase motors. The most common type of three phase motors are synchronous
motors and induction motors. When three-phase electric conductors are placed in certain
geometrical positions, meaning in a certain angle from one another, an electrical field is
generated. The rotating magnetic field rotates at a certain speed known as the synchronous
speed.

If an electromagnet is present in this rotating magnetic field, the electromagnet is
magnetically locked with this rotating magnetic field and rotates at the same speed as the
rotating field. This is why we call this type of motors synchronous motors, as the speed of the
rotor of the motor is the same as the rotating magnetic field.

Construction of Synchronous Motor

In the previous section, we talked about what a synchronous motor is and why it is called
synchronous. In the present section, we deliver some information about the construction and
components of synchronous motors.

The stator and the rotor are the two main parts of the synchronous motor. The stator
becomes stationary, and it carries the armature winding of the motor. The armature winding
is the main winding because of which the EMF induces in the motor. The rotator carries the
field windings and the main field flux induces in the rotor. The rotor is designed in two ways
which are the salient pole rotor and the non-salient pole rotor.

In the synchronous motor we use the salient pole rotor. The word salient means the poles of
the rotor are projected towards the armature windings. The rotor of the synchronous motor is
made with the laminations of the steel. But why the laminations of steel are used in the rotor?
The laminations reduce the eddy current loss that occurs on the winding of the transformer.
The salient pole rotor is mostly used for designing the medium and low-speed motor. For
obtaining the high-speed cylindrical rotor is used in the motor.
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we are getting closer to the answer to the main question of this article which is why
synchronous motor is not self-starting. In the previous sections, we talked about what a
synchronous motor is and how the main components work together. In the present section,
we are talking about the working principle of synchronous motors.

The stator and rotor are the two main parts of the synchronous motor. The stator is the
stationary part, and the rotor is the rotating part of the machine. The three-phase AC supply
is given to the stator of the motor. The stator and rotor both are excited separately. The
excitation is the process of inducing the magnetic field on the parts of the motor with the help
of an electric current.

When the three-phase supply is given to the stator, the rotating magnetic field developed
between the stator and rotor gap. The field having moving polarities is known as the rotating
magnetic field. The rotating magnetic field develops only in the polyphase system. Because
of the rotating magnetic field, the north and south poles develop on the stator.

The rotor is excited by the DC supply. The DC supply induces the north and south poles on
the rotor. As the DC supply remains constant, the flux induces on the rotor remains the
same. Thus, the flux has fixed polarity. The north pole develops on one end of the rotor, and
the south pole develops on another end.

The AC is sinusoidal. The polarity of the wave changes in every half cycle, i.e. the wave
remains positive in the first half cycle and becomes negative in the second half cycle. The
positive and negative half cycle of the wave develops the north and south poles on the stator
respectively. When the rotor and stator both have the same pole on the same side, they
repel each other. If they have opposite poles, they attract each other.

https://en.wikipedia.org/wiki/Synchronous_motor
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Above a certain size, synchronous motors are not self-starting motors. This property is due
to the inertia of the rotor; it cannot instantly follow the rotation of the magnetic field of the
stator. Once the rotor nears the synchronous speed, the field winding is excited, and the
motor pulls into synchronization.

To get a clear idea about the question “why a synchronous motor is not self-starting?”
consider a rotating magnetic field as equivalent to the physical rotation of two stator poles N1
and S1. Assume any instant like that two poles are in line with the stator magnetic axis [A-B].
At this instant, rotor poles are arbitrarily positioned. When DC supply is given to stationary
rotor unlike poles will try to attract each other. Because of this action, the rotor will be
subjected to an instantaneous torque in an anticlockwise direction. As we connected the
power supply to the stator, the stator poles will rotate at speed of Ns rpm.

Due to the inertia of the rotor, it is unable to rotate in the direction of anticlockwise torque, to
which is the driving force or stator rotating field. Just in that instant, the stator poles change
their positions. Consider an instant half a period later where stator poles are exactly reversed
but due to inertia rotor is unable to rotate from its initial position. At this instant, due to the
unlike poles trying to attract each other, the rotor will be subjected to torque in the clockwise
direction.
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This will tend to rotate the rotor in the direction of the rotating magnetic field. But, before this
happens stator poles again change their position reversing the direction of the torque exerted
on the rotor. Hence the average torque on the rotor is zero. So, synchronous motor will not
start itself.

Conclusion

In this article, we tried to give you all the essential information about why a synchronous
motor is not self-starting. we brought the basic definition of what synchronous motor is and
then we moved to the construction and the introduction of the component. The working
principle of synchronous motors was the next. Finally, in the last, section we completely
elaborated on why they are not self-starting.

If you have any experience of using synchronous motors and know more about them, we will
be very glad to have your opinions in the comments on our website Linquip. Moreover, if you
have any questions about this topic, you can sign up on our website and wait for our experts
to answer your questions. Hope you enjoyed reading this article.
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