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EC vs. DC
Whenever an industrial application requires a small
motor, engineers typically must decide whether
to use a brushed DC motor or brushless DC motor
(EC) in their design. Brushed DC motor technology
has been well-established for more than a century,
though in recent years EC motors have surpassed
brushed DC motors as the preferred choice for many
drive systems. Unless the application calls for a
simple, inexpensive or low-speed motor without any
control electronics, choosing ECs over a brushed motor is an easy decision. However, choosing the right
EC motor isn’t as simple.
THERE ARE
DIFFERENCES
among the technologies that go
into EC motors, which can have
an impact on your system. The
different technologies should
be evaluated according to your
motion system’s application.
When considering which EC motor to incorporate into a system,
designers examine factors such
as motor construction, magnetics, power quality, efficiency,
maintenance, lifetime, system
costs and the supplier. Here is
an overview of important motor
selection criteria, highlighting
some of the characteristics that
set some EC motors apart from
others.

INNOVATIVE DESIGN IS KEY FOR:

POWER,
QUALITY AND
EFFICIENCY.
For applications where a high
torque in limited space is a
priority, EC motors might be the
better solution. Because they
are giving them better efficiency
characteristics than brushed
types. Nevertheless, you should
take into consideration the
additional room for the needed
motion controller.

Among EC motors, there are
certain design elements to look
for, that can enhance a motor’s
power and efficiency attributes.
Stator innovation is one such
example. Segmented stators are
becoming increasingly popular
because they make efficient use
of raw material to maximize
copper fill. Higher fill factor
gives the motor high power
density and improves the winding’s heat conductivity because
there’s less winding resistance
waste, resulting in greater overall efficiency. Buehler Motor, in
fact, offers a unique segmented
stator technology in a wide
range of cutting edge products.
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Block Commutation vs.
														
With choosing an EC motor, the immediate next
question is: Which type of commutation is the best
for your application? There are two different commutation strategies:
The Trapezoidal-Commutation also known as
Block-Commutation and the Field Oriented Control
(FOC).
A simple rotor position feedback system (3 digital
hall sensors) is sufficient for trapezoidal commutation and the implementation is easy. Trapezoidal
commutation switches between 6 discrete voltage
vector directions per electrical period, which leads
to a systematic generation of torque ripple. This
may be acceptable for insensitive applications, but
can also cause audible noise and mechanical oscillations which may be critical for your load.
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A better strategy – Field Oriented Control – allows
the voltage vector to turn continuously which leads
to a harmonic (sinusoidal) motor current and does
not produce the torque ripple. FOC also offers a
wider range of possible control algorithms and
motor protection functions.
Despite its benefits, the implementation of sinusoidal commutation is more complex and expensive.
The motor must be equipped with a rotor position
feedback system with a higher resolution compared
to trapezoidal commutation.

FOC
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Lifetime EC motors
There are at least two aspects
to consider when selecting
a brushless motor versus a
brushed motor. Common knowledge about EC motors – and
therefore the primary aspect
– is the lifetime benefit. This
has been taken as “the” reason
for decision making since ever.
This could be called the simplest
approach to select a motor for
a mechatronic drive system. It
reduces the selection criteria’s
to the lifetime of components
which wear off. It is one of the
main selection and ever valid criteria’s, where simply the number
of operation cycles requires an
EC motor.
But there are more beneficial elements when using an EC motor
for mechatronic drive solutions.
Analyzing requirements for a
drive system and having a look
to the total system lifecycle
brings more aspects to light.
Major aspects are maintenance,
controllability and EMC. Under
the viewpoint of TCO (total
costs of ownership) maintenance is a major aspect. If the
drive systems needs to be maintenance free over many years
or maintenance is not possible
an EC motor is the mandatory
choice.
Its lifetime is only limited by
the bearing system and the
precision of other components

4 —

like the housing and the end
shields. These components are
defining the level of vibration
of the motor by their precision
and therefore the lifetime. The
design and manufacturing process of these components need
to be carefully considered to
establish a superior lifetime of
more than 30.000 hours like the
Buehler Motor EC motors reach.
Every component of the motor
has been designed to reach
an outstanding concentricity.
For example by end shields
manufactured with precision die
casting process, motor housings
from precision steel tubes with
machined interfaces and lowest
imbalance rotors, manufactured
in one process step.
Next major aspects are controllability and EMC. In the today’s
world of wireless communication
and wireless IoT applications
EMC of a motor and the motion
controller are more important
than ever. EMC behavior of an
EC-Motor is directly linked to the
motion controller. It can easily
be controlled with the selection
of the control mode of the motor and RFI (radio-frequency-interference) suppression components within the controller. There
are no wear related effects by
brushes like in DC motors which
lead to change in RFI, temperature and load over lifetime.

This makes an EC motor also an
ideal choice for medical equipment, where sensitive sensors
need to be monitored. Also in
mining equipment dealing in
explosion sensitive environments
the only choice is brushless.
Not mentioned yet is the high
dynamic and superior controllability of EC motors which goes
hand in hand with the EMC
benefits. Low inertia rotors
and a magnet circuitry that
generates a nearly sinusoidal
Back EMF, allows very efficient
control modes like FOC and thus
offers excellent dynamics for the
customer application.
Considering all these aspects
the complete picture gets visible. It allows to make the right
decisions regarding DC or EC
motors in a mechatronic drive
solution.
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Not All
EC Motors
Are Created
Equal
The Supplier
Also Matters
Designers should not conclude their DC motor
selection process without also considering the
supplier. Many vendors can provide a DC motor
for your industrial application, but some suppliers
are better-positioned to meet challenging performance, lifetime, efficiency and ROI goals. Be
sure to partner with a company that continually
develops innovative ideas that solve challenges
for demanding industries and apply them to help
customers improve system performance.
Buehler Motor has a long history of serving the
industrial, automotive, healthcare and aviation
industries with quality products that have been
at the forefront of electronic drive technology,
starting with our first electric motor in 1955. We
apply the same expertise, quality and innovative
ideas that we have used to define the future of
automotive technology for over 50 years to our
industrial motors. Our broad range of brushless
DC motors draws on novel technologies and
strong permanent magnets to provide excellent
acceleration and, when paired with an encoder,
provide precise positioning control. And for applications with certain speed, performance and
operating life requirements, our DC motors can
deliver up to 200 watts of output.

Depending on the application, it must be decided
which motor is best suited. DC motors are still
justified, especially if the runtime is less than
5000 hours. What is certain is that for DC
motors no feedback system is required, an easy
commissioning through DC voltage is secured,
simple suppression to reduce brush fire possible
and the motors are inexpensive and easy to replace. Which it proves to still be a very stable and
reliable solution. But if you opt for an EC motor,
you also definitely have to consider the commutation. The same applies here, when selecting the
commutation strategy: It depends very much on
the respective application. Without a doubt, EC
motors captivate with the long lifetime, more
precise positioning possibilities, dynamic acceleration and a higher torque. Brushless DC motors
can also provide a better return on investment
(ROI) over their lifetime versus their brushed
counterparts. But since not all EC motors are created equal, it’s important to look beyond torque,
speed and price when choosing a motor. As you
evaluate motors from a comprehensive perspective, certain EC motors with innovative designs,
magnetic winding techniques and commutation
methods will stand out. Buehler Motor continually innovates EC motors, so customers can get the
most ROI from their motor drive.
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