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Summary

A conventional DC motor has brushes and commutators that are not reliable and require
maintenance. The commutator limits its speed, and it also has noise and radio frequency
interference problems. The DC motor is not suitable for use in a hazardous environment
because sliding contact results in the potential for sparking. Nowadays, there are a
number of brushless motors that have very attractive features including dynamic
performance, high power density, and reduced cost. Typically available in the market
are brushless DC motors and switched reluctance motors. They have become popular in
industrial applications especially for low and medium drives. The main reason for their
popularity is because recent developments in power electronics allow the complicated
electronic control of these motors to be realized. The permanent magnet DC brushless
motors are a replacement for the conventional brush-type DC motors because they use
electronic switches to replace the brush. They are reliable and have a good dynamic
response. Switched reluctance motors are now becoming very popular in many
applications because they have the advantages of low manufacturing cost, good
reliability, fault tolerance, wide range operation of speed and torque, and good dynamic
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response. These motors can both run at very high speed. They are powered by DC and
use electronic switches to deliver suitable signals to energize windings. They usually
require a number of transistors for the switching. Typical applications are electric
vehicles, actuators, servo drives, and robots.

1. Introduction

Commonly used motors can be classified into classical motors including the induction,
synchronous, and permanent magnet brushed motors, and nonclassical motors including
the switched-reluctance motor (SRM) and permanent magnet DC brushless motor
(PMDCBLM). Classical motors, such as the synchronous and DC motors that require
brushes or slip rings, still have a large market. The use of brushes or slip rings
unfortunately reduces reliability and requires frequent maintenance. Induction motors
are brushless, but complicated electronics and control methods are needed to operate
them in order to provide variable speed operation. For this reason, many advanced
control methods have been developed for the control of induction motors. In addition,
induction motors also suffer from the inertia problem associated with windings required
by the rotor and the stator. SRM and PMDCBLM were not popular in the past because
they must be used together with power electronic circuits that provide pulse-width
modulated signals to drive the motors. Unlike other classical motors, which can be
operated directly on the AC or DC sources, both of these motors are operated from DC
sources with a set of switching devices to control the winding voltage/current
appropriately. They have become popular lately and they are widely used as power
electronics has been developing rapidly over recent years. These motors can be
designed in rotationary and linear types. They have similar principles but different
applications. In the following text, the SRM and PMDCBLM are described in detail.

2. Rotationary Switched Reluctance Motor
2.1. Basic Information

Today, SRM is popular because of the rapid development of the microprocessor, digital
signal processor, and ASIC. The design of SRM is less demanding as analytical tools
such as the finite element analysis have become very common. The operation of SRM is
usually software controlled. It can be run forward and backward by a motor as well as a
generator. However, precise position monitoring is needed so that the necessary signals
can be produced to energize the motor windings.
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