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1: Servomotor - Wikipedia
Let's discus DC servo motor working principle for field control and armature control one by one. Field Controlled DC
Servo Motor Theory The figure below illustrates the schematic diagram for a field controlled DC servo motor.

Have them show these pictures to the class if possible. What does this phenomenon indicate about the
longevity of DC motors, and their suitability in certain environments? The result of the commutator bars and
brushes alternately making and breaking the electrical circuit with the armature windings invariably causes
some degree of sparking to occur. If your students find themselves working in some sort of electrical
maintenance jobs, what types of routine maintenance do they think they might have to do on DC electric
motors, given the presence of sparking at the commutator? Ask them what safety issues this sparking could
present in certain environments. Ask them if they think there are any environments that would be especially
detrimental to a motor design such as this. Question 10 As the armature coils in a DC motor rotate through the
magnetic flux lines produced by the stationary field poles, voltage will be induced in those coils. Hide answer
Counter-EMF varies directly with armature speed, with the number of turns in the armature windings, and also
with field strength. The principle I wish to communicate most with this problem is that every motor, when
operating, also acts as a generator producing counter-EMF. Question 11 The amount of voltage applied to a
permanent-magnet DC motor, and the amount of current going through the armature windings of a
permanent-magnet DC motor, are related to two mechanical quantities: Which electrical quantity relates to
which mechanical quantity? Is it voltage that relates to speed and current to torque, or visa-versa? Hide answer
The amount of voltage applied to a permanent-magnet DC motor determines its no-load speed, while the
amount of current through the armature windings is indicative of the torque output. This question asks
students to relate concepts of electromagnetism and electromagnetic induction together with voltage and
current. While the permanent-magnet style of DC motor exhibits almost linear relationships between these
variables, all DC electric motors exhibit the same general pattern: Question 12 A problem has developed in
this motor circuit. It does, however, draw a lot of current several times the normal operating current as
indicated by the ammeter: Based on this information, what do you think may be wrong with the circuit? Is
there anything we know for sure is not failed in the circuit? Hide answer One likely cause is either the field
winding or something in the armature a brush, perhaps failed open. Internal motor problems are not the only
possibilities, however! This question is an exercise in diagnostic thinking. Always challenge your students to
try diagnosing the nature of a problem with the given information before taking further measurements or
observations. Far too often people take more measurements than necessary to troubleshoot electrical systems,
because they do not think carefully enough about what they are doing.
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2: DC Motor Theory | DC Electric Circuits Worksheets
A servo motor is an electrical device which can push or rotate an object with great precision. If you want to rotate and
object at some specific angles or distance, then you use servo motor.

Mechanism[ edit ] A servomotor is a closed-loop servomechanism that uses position feedback to control its
motion and final position. The input to its control is a signal either analogue or digital representing the
position commanded for the output shaft. The motor is paired with some type of encoder to provide position
and speed feedback. In the simplest case, only the position is measured. The measured position of the output is
compared to the command position, the external input to the controller. If the output position differs from that
required, an error signal is generated which then causes the motor to rotate in either direction, as needed to
bring the output shaft to the appropriate position. As the positions approach, the error signal reduces to zero
and the motor stops. The very simplest servomotors use position-only sensing via a potentiometer and
bang-bang control of their motor; the motor always rotates at full speed or is stopped. This type of servomotor
is not widely used in industrial motion control , but it forms the basis of the simple and cheap servos used for
radio-controlled models. More sophisticated servomotors use optical rotary encoders to measure the speed of
the output shaft [2] and a variable-speed drive to control the motor speed. Please help improve this article by
adding citations to reliable sources. Unsourced material may be challenged and removed. March Learn how
and when to remove this template message Servomotors are generally used as a high-performance alternative
to the stepper motor. Stepper motors have some inherent ability to control position, as they have built-in
output steps. Therefore, on first power up, the controller will have to activate the stepper motor and turn it to a
known position, e. This can be observed when switching on an inkjet printer ; the controller will move the ink
jet carrier to the extreme left and right to establish the end positions. A servomotor will immediately turn to
whatever angle the controller instructs it to, regardless of the initial position at power up. The lack of feedback
of a stepper motor limits its performance, as the stepper motor can only drive a load that is well within its
capacity, otherwise missed steps under load may lead to positioning errors and the system may have to be
restarted or recalibrated. The encoder and controller of a servomotor are an additional cost, but they optimise
the performance of the overall system for all of speed, power and accuracy relative to the capacity of the basic
motor. With larger systems, where a powerful motor represents an increasing proportion of the system cost,
servomotors have the advantage. There has been increasing popularity in closed loop stepper motors in recent
years. The main benefit of a closed loop stepper motor is its relatively low cost. There is also no need to tune
the PID controller on a closed loop stepper system. These are only used at the very simplest and cheapest
level, and are in close competition with stepper motors. They suffer from wear and electrical noise in the
potentiometer track. Although it would be possible to electrically differentiate their position signal to obtain a
speed signal, PID controllers that can make use of such a speed signal generally warrant a more precise
encoder. Modern servomotors use rotary encoders , either absolute or incremental. Absolute encoders can
determine their position at power-on, but are more complicated and expensive. Incremental encoders are
simpler, cheaper and work at faster speeds. Incremental systems, like stepper motors, often combine their
inherent ability to measure intervals of rotation with a simple zero-position sensor to set their position at
start-up. Instead of servomotors, sometimes a motor with a separate, external linear encoder is used. Motors[
edit ] The type of motor is not critical to a servomotor and different types may be used. At the simplest,
brushed permanent magnet DC motors are used, owing to their simplicity and low cost. Small industrial
servomotors are typically electronically commutated brushless motors. For ultimate performance in a compact
package, brushless AC motors with permanent magnet fields are used, effectively large versions of Brushless
DC electric motors. These standard modules accept a single direction and pulse count rotation distance as
input. They may also include over-temperature monitoring, over-torque and stall detection features. Control[
edit ] Most modern servomotors are designed and supplied around a dedicated controller module from the
same manufacturer. Controllers may also be developed around microcontrollers in order to reduce cost for
large-volume applications. Archived PDF from the original on Archived from the original on 21 March
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Gieras 3 June Permanent Magnet Motor Technology: Design and Applications, Third Edition. Archived from
the original on 20 March Archived from the original on These motors are known for their fast acceleration
and deceleration speeds. Naval Ordnance and Gunnery.
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Types of DC servo motors include series motors, shunt control motor, split series motor, and permanent magnet shunt
motor. Working Principle of DC Servo Motor A DC servo motor is an assembly of four major components, namely a DC
motor, a position sensing device, a gear assembly, and a control circuit.

They are used in feedback control systems as output actuators and does not use for continuous energy
conversion. The principle of the Servomotor is similar to that of the other electromagnetic motor, but the
construction and the operation are different. Their power rating varies from a fraction of a watt to a few
hundred watts. The rotor inertia of the motors is low and have a high speed of response. The rotor of the Motor
has the long length and smaller diameter. They operate at very low speed and sometimes even at the zero
speed. The servo motor is widely used in radar and computers, robot, machine tool, tracking and guidance
systems, processing controlling, etc. Applications of the Servo Motor The power rating of the servo motor
may vary from the fraction of watts to few hundreds of watts. The rotor of servo motor have low inertia
strength, and therefore they have a high speed of inertia. The Applications of the Servomotor are as follows:
Servomotors are used in computers and robotics. They are also used in machine tools. Tracking and guidance
systems. The AC servomotor is further divided into two types. This provides a fast torque response because
torque and flux are decoupled. Therefore, a small change in the armature voltage or current brings a significant
shift in the position or speed of the rotor. Most of the high power servo motors are mainly DC. The
Torque-Speed Characteristics of the Motor is shown below. As from the above characteristics, it is seen that
the slope is negative. Thus, a negative slope provides viscous damping for the servo drive system. Most of the
AC servomotor are of the two-phase squirrel cage induction motor type. They are used for low power
applications. The three phase squirrel cage induction motor is now utilised for the applications where high
power system is required.
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4: What is a Servo Motor? - AC & DC Servo Motor - Circuit Globe
DC Servo Motors are separately excited DC motor or permanent magnet DC motors. The figure (a) shows the
connection of Separately Excited DC Servo motor and the figure (b) shows the armature MMF and the excitation field
MMF in quadrature in a DC machine.

And of course you are free to mix all these. This techniques may still be important for superconducting motors
which produce fields strengths wich saturate iron I can not find anything meaningful in the internet Inducing
voltage from one winding to another is the classic AC induction motor. Before we had high voltage
semiconductors ie transistors that could switch. Could you clairfy, or perhaps provide illustrations that
compare the interior design of the two? I have seen a brushless motor, but for those who havent it also would
be nice to have an illustration that shows how the permanent magnets are on a cup that fits around the coils. I
tried to address this. Because if it is it doesnt belong in a comparison section. The period at the "sides" of the
trapezoid, called zero-cross, is where back-EMF measurement takes place, and it IS sinusoidal. All other
times, the leg is being driven high and low, interfering with the sinusoidal back-EMF. If you were to
disconnect the controller and spin the motor, turn its output power down or use an outrageously inefficient
controller, you would see that the wave is still sinusoidal. Also, this picture might be useful in the current
context: I designed the electronics, built the plane, and took the picture myself. Wiki is welcome to use it, no
strings attached. I tried to address the trapezoidal shape without invalidating it. Was I a little too verbose in the
picture descriptions? Maybe yours was not. When designing the magnetic circuit of a BLDC motor the goal of
the magnetic flux distibution in the air gap can be trapezodial or sinusoidal, or any other waveform. The goal
of trapezodial BEMF is low torque ripple when driven by a flat top current pulse as opposed to a sinusoidal
current. In other words the flat top of the trapezoid ie pulse with sloping sides is "pure DC". Since you sound
like an observant experimenter, try looking at the synthesized sinewave voltage pulses coming out the
controller. Those variable spaced PWM pulses a sinusoidal distributed duty cycle are smoothed to a sinewave
current by the motor coil inductance and calling them sinusoidal may be generous indeed. Also, try thinking of
the input current pulse to a trapezoidal BEMF phase at the the clipped fundamental of the Fourier series of the
pulse. Shaping the mangnets and distributing the windings for sinewave BEMF is more challenging than
trapezodial. You can run a sinewave BEMF motor with flat top current pulses with only a minor degradation
in efficency and a little extra torque ripple on big motors rotor inertia wil take care of the ripple. I saw no
significant difference between my motor and other DC Brushless motors, but I was not looking too carefully at
the "purity" of the sine. Anyways, I still maintain that BLDC motors are not going to have noticeably
trapezoidal back-emf; the magnets are moving in a continuous circle. Although the receiving coil is not
centered on its orbit, the coil does have the smoothing properties of an inductor, and the magnets will never
make a change in their orbit so sudden that it induces a sharp trapezoid "corner". In every commutation step,
one phase winding is connected to positive supply voltage, one phase winding is connected to negative supply
voltage and one phase is floating. The zero crossings are marked as ZC in Figure 1. The zero crossing occurs
right in the middle of two commutations. At constant speed, or slowly varying speed, the time period from one
commutation to zero-crossing and the time period from zero-crossing to the next commutation are equal. This
is used as basis for this implementation of sensorless commutation control. This is especially so if gears are
available so that the rpm of the DC motor can be increased. Does it depend on the controller design?
Regenerative braking does occur in BLDC-based vehicles. The "easiest" controller design usually employs
many diode -like behaviors, making current flow only one way, so this is not normally possible. Regenerative
braking is possible with permanent magnet motors. In normal two-quadrant controllers, power will flow back
into the batteries if the back-EMF voltage is above the battery voltage. This sort of regenerative braking can
not be engaged at will and is not useful for stopping, but it can and will happen automatically with most any
brushless controller. True regenerative braking requires extra control electronics, typically a four-quadrant
controller so called because it can operate in all four regions of motor power, positive and negative speed and
torque. In the case of regenerative braking, the positive speed negative torque quadrant is salient. Such
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controllers more complex and consequently more expensive. The abrupt switches of the phases result in
sudden movements of the coils inside the motor. When the magnetic field of a coil changes it is attracted
toward another coil. This process repeats every time a phase switch occurs. This is not necessarily the case. It
is certainly possible that a crappy DC controller could output more noise DC motors are whisper quiet in
comparison. I think this is more a question of the behavior of individual controllers. Because DC Brushless
motors tend to output very square-ish waves, they will output more erratic noise. Still, other components of the
circuits can make this generality untrue. Must be a coincidence. I understand that it is the proportionality
constant between RPM and applied voltage, but a good definition would be nice. Searching for kv on
wikipedia leads here. Is "the" applied voltage the RMS 3-phase voltage? Or does "the" voltage mean the DC
voltage, supplied to the motor controller?. An ideal motor has an exact relation between voltage and rpm; if
there is more load, the motor simply draws more current. But a real-world motor has some resistance, so RPM
drops under load, even when the supply voltage is maintained. If someone understands what it was trying to
convey, and can rewrite it to make sense, then it can be reinstated. As far as I can tell from reading the articles,
they are exact synonyms. Additionally both these motors are a type of stepper motor FengRail talk For
example, brushes can provide power-only while commutation is provided electronically. Also, since the
common term is "brushless" I would suggest keeping it in the title. Check here for a mechanically commutated
brushless motor: They need a controller that essentially make the DC into three phase AC. In that sense it is
similar to stepper motors. Probably still needs tidying, certainly needs the types defining better, yet concisely,
and the industrial apps expanding. Perhaps we now need to look at how stepper and reluctance motor pages
apportion info with this one. Check out the hundreds of "foamies" on YouTube. I may keep popping by and
tightening bits here and there, probably the language more than the core content. I agree the two motor articles
should be merged. BLDC motors in the W-1kW range are becoming seriously mainstream now with the
e-bike revolution - 10M eBikes sold per annum in China [1] , [2] though only the higher end of market will be
BLDC, not to mention the traditional industrial servo- stepper -motor applications, which I guess may come
from the article merger. Trev M talk It also shows the relative strengths of the fields in real time. And shows
how they quite obviously would rotate a permanent magnet. A non-technical reader could read paragraph after
paragraph, and still not understand. The lead paragraphs should explain the essentials to an average reader.
The Wikipedia article needs a simple, non-animated graphic showing brushed vs brushless motors and
approachable text which explains the differences. The Tesla car motor can be considered as entirely AC. The
AC is generated by the solid state switching. Permanent magnets are only appropriate for smaller motors. I
removed the text-book stuff about "first we should consider". Most of the description appears to be that which
should be found in articles on Inverter, or VVVF drive, of Vector drive, or whatever people call them - There
was some specialised unreferenced stuff - eg "In addition, using a trapezoidal control leaves one leg undriven
at all times, allowing for back-EMF-based sensorless feedback. There were other problematic sentences such
as "A motor can be optimized for AC i. The term "trapezoidal EMF" is also unexplained. One bit that is not
clear enough Another very important issue, at least for some applications like automotive vehicles, is the
constant power speed ratio of a motor CPSR. The CPSR has direct impact on needed size of the inverter. A
motor with a high CPSR in a vehicle can deliver the desired power e. Someone else should look at this - also
the article makes the assumption that BDC motors always use a Permanent magnet synchronous motor - as far
as I know this is correct -though contradictory examples will probably exist - the main issue with this is that it
might be better to cover the motor science at Permanent magnet synchronous motor and link to that article
from the page. Although called DC motors, the motor actually receives pulses that approximate three phase
current each phase degree off. The permanet magnets make the performance similar to stepper motors or
synchronous motors, depending on your outlook. At constant input frequency, the motor speed is independent
of load, unless the load causes slippage. As load increases, current in the motor actually increases more in
phase with voltage and power input increases. However, the controllers are another kind of beast altogether.
They manipulate everything depending on the feedback. Motor performance is not independent of the
controller and cannot be considered in isolation. The waveforms show multiple transitions between high and
low voltage levels, approximations to a trapezoid or sinusoid which reduce harmonic losses.
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5: Servo Motors and Industrial Control Theory - Riazollah Firoozian - Google Books
DC Servo Motor Theory The motors which are utilized as DC servo motors, generally have separate DC source for field
winding and armature winding. The control can be archived either by controlling the field current or armature current.

Likewise, if we control a DC motor by means of servomechanism, it would be referred as DC servo motor.
The control can be archived either by controlling the field current or armature current. Field control has some
specific advantages over armature control and on the other hand armature control has also some specific
advantages over field control. Which type of control should be applied to the DC servo motor, is being
decided depending upon its specific applications. In this arrangement the field of DC motor is excited be the
amplified error signal and armature winding is energized by a constant current source. The field is controlled
below the knee point of magnetizing saturation curve. At that portion of the curve the mmf linearly varies with
excitation current. That means torque developed in the DC motor is directly proportional to the field current
below the knee point of magnetizing saturation curve. But in field controlled DC servo motor, the armature is
excited by constant current source, hence Ia is constant here. If the constant armature current is large enough
then, every little change in field current causes corresponding change in torque on the motor shaft. The
direction of rotation can be changed by changing polarity of the field. The direction of rotation can also be
altered by using split field DC motor, where the field winding is divided into two parts, one half of the
winding is wound in clockwise direction and other half in wound in anticlockwise direction. The amplified
error signal is fed to the junction point of these two halves of the field as shown below. The magnetic field of
both halves of the field winding opposes each other. During operation of the motor, magnetic field strength of
one half dominates other depending upon the value of amplified error signal fed between these halves. Due to
this, the DC servo motor rotates in a particular direction according to the amplified error signal voltage. The
main disadvantage of field control DC servo motors, is that the dynamic response to the error is slower
because of longer time constant of inductive field circuit. The field is an electromagnet so it is basically a
highly inductive circuit hence due to sudden change in error signal voltage, the current through the field will
reach to its steady state value after certain period depending upon the time constant of the field circuit. That is
why field control DC servo motor arrangement is mainly used in small servo motor applications. The main
advantage of using field control scheme is that, as the motor is controlled by field - the controlling power
requirement is much lower than rated power of the motor. Here the armature is energized by amplified error
signal and field is excited by a constant current source. Again, at saturation the field flux is maximum. That
means servo motor becomes much sensitive to the armature current. As the armature of DC motor is less
inductive and more resistive, time constant of armature winding is small enough. This causes quick change of
armature current due to sudden change in armature voltage. That is why dynamic response of armature
controlled DC servo motor is much faster than that of field controlled DC servo motor. The direction of
rotation of the motor can easily be changed by reversing the polarity of the error signal. DC servo motor
working principle in that case is similar to that of armature controlled motor. Tags Servo Motor About
Electronic Tech I am andy gurav, 29 years old and m working in MNC company as a instrumentation
technician and i am very much interested in computers and mobiles.

Page 7

DC SERVO MOTOR THEORY pdf
6: DC Brushless Motor Theory | Applications | Motion Control Products
Dc servo motor 1. Guided by: Prof. www.enganchecubano.com 2. First, What is the meaning of servo? In modern usage
the term servo or servo-mechanism is restricted to a feedback control system in which the controlled variable is
mechanical position or time derivatives of position such as velocity and acceleration.

Field control has some specific advantages over armature control and on the other hand armature control has
also some specific advantages over field control. In this arrangement the field of DC motor is excited be the
amplified error signal and armature winding is energized by a constant current source. The field is controlled
below the knee point of magnetizing saturation curve. At that portion of the curve the mmf linearly varies with
excitation current. But in field controlled DC servo motor, the armature is excited by constant current source ,
hence Ia is constant here. If the constant armature current is large enough then, every little change in field
current causes corresponding change in torque on the motor shaft. The direction of rotation can be changed by
changing polarity of the field. The direction of rotation can also be altered by using split field DC motor,
where the field winding is divided into two parts, one half of the winding is wound in clockwise direction and
other half in wound in anticlockwise direction. The amplified error signal is fed to the junction point of these
two halves of the field as shown below. The magnetic field of both halves of the field winding opposes each
other. During operation of the motor, magnetic field strength of one half dominates other depending upon the
value of amplified error signal fed between these halves. Due to this, the DC servo motor rotates in a particular
direction according to the amplified error signal voltage. The main disadvantage of field control DC servo
motors, is that the dynamic response to the error is slower because of longer time constant of inductive field
circuit. The field is an electromagnet so it is basically a highly inductive circuit hence due to sudden change in
error signal voltage, the current through the field will reach to its steady state value after certain period
depending upon the time constant of the field circuit. That is why field control DC servo motor arrangement is
mainly used in small servo motor applications. The main advantage of using field control scheme is that, as
the motor is controlled by field â€” the controlling power requirement is much lower than rated power of the
motor. Here the armature is energized by amplified error signal and field is excited by a constant current
source. The field is operated at well beyond the knee point of magnetizing saturation curve. In this portion of
the curve, for huge change in magnetizing current, there is very small change in mmf in the motor field. This
makes the servo motor is less sensitive to change in field current. Actually for armature controlled DC servo
motor, we do not want that, the motor should response to any change of field current. Again, at saturation the
field flux is maximum. That is why dynamic response of armature controlled DC servo motor is much faster
than that of field controlled DC servo motor. The direction of rotation of the motor can easily be changed by
reversing the polarity of the error signal.
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7: An Engineering Guide to AC and DC Motor Designs and Operation
In the industrial application for automation technology,Servo motor is the one of common used for high technology
equipment that provided more efficiency and precision tune for www.enganchecubano.com's have a rotary actuator that
can make it have a precise control for angular position.

Likewise, if we control a DC motor by means of servomechanism, it would be referred as DC servo motor.
The control can be archived either by controlling the field current or armature current. Field control has some
specific advantages over armature control and on the other hand armature control has also some specific
advantages over field control. Which type of control should be applied to the DC servo motor, is being
decided depending upon its specific applications. In this arrangement the field of DC motor is excited be the
amplified error signal and armature winding is energized by a constant current source. The field is controlled
below the knee point of magnetizing saturation curve. At that portion of the curve the mmf linearly varies with
excitation current. That means torque developed in the DC motor is directly proportional to the field current
below the knee point of magnetizing saturation curve. But in field controlled DC servo motor, the armature is
excited by constant current source, hence Ia is constant here. If the constant armature current is large enough
then, every little change in field current causes corresponding change in torque on the motor shaft. The
direction of rotation can be changed by changing polarity of the field. The direction of rotation can also be
altered by using split field DC motor, where the field winding is divided into two parts, one half of the
winding is wound in clockwise direction and other half in wound in anticlockwise direction. The amplified
error signal is fed to the junction point of these two halves of the field as shown below. The magnetic field of
both halves of the field winding opposes each other. During operation of the motor, magnetic field strength of
one half dominates other depending upon the value of amplified error signal fed between these halves. Due to
this, the DC servo motor rotates in a particular direction according to the amplified error signal voltage. The
main disadvantage of field control DC servo motors, is that the dynamic response to the error is slower
because of longer time constant of inductive field circuit. The field is an electromagnet so it is basically a
highly inductive circuit hence due to sudden change in error signal voltage, the current through the field will
reach to its steady state value after certain period depending upon the time constant of the field circuit. That is
why field control DC servo motor arrangement is mainly used in small servo motor applications. The main
advantage of using field control scheme is that, as the motor is controlled by field - the controlling power
requirement is much lower than rated power of the motor. Here the armature is energized by amplified error
signal and field is excited by a constant current source. The field is operated at well beyond the knee point of
magnetizing saturation curve. In this portion of the curve, for huge change in magnetizing current, there is
very small change in mmf in the motor field. This makes the servo motor is less sensitive to change in field
current. Actually for armature controlled DC servo motor, we do not want that, the motor should response to
any change of field current. Again, at saturation the field flux is maximum. That means servo motor becomes
much sensitive to the armature current. As the armature of DC motor is less inductive and more resistive, time
constant of armature winding is small enough. This causes quick change of armature current due to sudden
change in armature voltage. That is why dynamic response of armature controlled DC servo motor is much
faster than that of field controlled DC servo motor. The direction of rotation of the motor can easily be
changed by reversing the polarity of the error signal. DC servo motor working principle in that case is similar
to that of armature controlled motor.
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8: DC Servo Motors | Theory of DC Servo Motor | Electrical Study App by SARU TECH
DC Brushless Motors Theory. The differences between a DC motor having a mechanical commutation system and a
BLDC motor are mainly found in: the product concept.

The commutation of brushless motors In the conventional DC motor commutation takes place mechanically
through the commutator-and-brush system. In a BLDC motor, commutation is done by electronic means. In
that case the instantaneous rotor position must be known in order to determine the phases to be energized. The
angular rotor position can be known by: This is called sensorless commutation. The easiest way is to power
two of them at a time, using Hall sensors to know the rotor position. A simple logic allows for optimal
energising of the phases as a function of rotor position, just like the commutator and brushes are doing in the
conventional DC motor. Use of an encoder or resolver The rotor position may also be known by use of an
encoder or resolver. Commutation may be done very simply, similar to the procedure with Hall sensors, or it
may be more complex by modulating sinusoidal currents in the three phases. This is called vector control, and
its advantage is to provide a torque ripple of theoretically zero, as well as a high resolution for precise
positioning. Use of Back-EMF analysis A third option requiring no position sensor is the use of a particular
electronic circuit. The motor has only three hook-up wires, the three phase windings are connected in either
triangle or star. In the latter case, resistors must be used to generate a zero reference voltage. With this solution
the motor includes no sensors or electronic components and it is therefore highly insensitive to hostile
environments. For applications such as hand-held tools, where the cable is constantly moved, the fact of just
three wires is another advantage. The functioning of a sensorless motor is easy to understand. In all motors,
the relation of back-EMF and torque versus rotor position is the same. Zero crossing of the voltage induced in
the non-energised winding corresponds to the position of maximum torque generated by the two energized
phases. This point of zero crossing therefore allows to determine the moment when the following
commutation should take place depending on motor speed. This time interval is in fact equivalent to the time
the motor takes to move from the position of the preceding commutation to the back-EMF zero crossing
position. Electronic circuits designed for this commutation function allow for easy operation of sensorless
motors. The only way of starting is to pilot it at low speed like a stepper in open loop. Operating principle of
BLDC motors: It follows the same equations as the DC motor using mechanical commutation except that
parameters like iron losses and losses in the drive circuit are no longer negligible in applications where
efficiency is of prime importance. Iron losses Losses in the electronics The current and voltage required by the
motor and the drive circuit to operate at the desired speed and torque depend also on the drive circuit. As an
example, a driver bridge in bipolar technique will reduce the voltage available at the motor terminals by about
1.
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9: Motor Fundamentals - National Instruments
1. Principle of AC Servo Motor 3) Design of Motor(2) -Stator Stator is composed of the core and winding which
generates torque. The essential technologies are to apply the iron.

Servomechanism A servo system mainly consists of three basic components - a controlled device, a output
sensor , a feedback system. This is an automatic closed loop control system. Here instead of controlling a
device by applying the variable input signal, the device is controlled by a feedback signal generated by
comparing output signal and reference input signal. When reference input signal or command signal is applied
to the system, it is compared with output reference signal of the system produced by output sensor, and a third
signal produced by a feedback system. This third signal acts as an input signal of controlled device. This input
signal to the device presents as long as there is a logical difference between reference input signal and the
output signal of the system. After the device achieves its desired output, there will be no longer the logical
difference between reference input signal and reference output signal of the system. Then, the third signal
produced by comparing theses above said signals will not remain enough to operate the device further and to
produce a further output of the system until the next reference input signal or command signal is applied to the
system. Hence, the primary task of a servomechanism is to maintain the output of a system at the desired value
in the presence of disturbances. Working Principle of Servo Motor A servo motor is basically a DC motor in
some special cases it is AC motor along with some other special purpose components that make a DC motor a
servo. In a servo unit, you will find a small DC motor, a potentiometer , gear arrangement and an intelligent
circuitry. The intelligent circuitry along with the potentiometer makes the servo to rotate according to our
wishes. As we know, a small DC motor will rotate with high speed but the torque generated by its rotation will
not be enough to move even a light load. This is where the gear system inside a servomechanism comes into
the picture. The gear mechanism will take high input speed of the motor fast and at the output, we will get an
output speed which is slower than original input speed but more practical and widely applicable. Say at initial
position of servo motor shaft, the position of the potentiometer knob is such that there is no electrical signal
generated at the output port of the potentiometer. This output port of the potentiometer is connected with one
of the input terminals of the error detector amplifier. Now an electrical signal is given to another input
terminal of the error detector amplifier. Now difference between these two signals, one comes from
potentiometer and another comes from external source, will be amplified in the error detector amplifier and
feeds the DC motor. This amplified error signal acts as the input power of the DC motor and the motor starts
rotating in desired direction. As the motor shaft progresses the potentiometer knob also rotates as it is coupled
with motor shaft with help of gear arrangement. As the position of the potentiometer knob changes there will
be an electrical signal produced at the potentiometer port. As the angular position of the potentiometer knob
progresses the output or feedback signal increases. After desired angular position of motor shaft the
potentiometer knob is reaches at such position the electrical signal generated in the potentiometer becomes
same as of external electrical signal given to amplifier. At this condition, there will be no output signal from
the amplifier to the motor input as there is no difference between external applied signal and the signal
generated at potentiometer. As the input signal to the motor is nil at that position, the motor stops rotating.
This is how a simple conceptual servo motor works.
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