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Are you considering a brushless motor for your
application? Are you confused by the offerings of
“brushless DC motor” “brushless servo motor” and
“brushless torque motor”? If so, then read on for an
explanation of what we mean by these terms and help
with choosing the right type.

Let’s dive in.

Brushless DC Motors

Brushless DC (BLDC) technology has been around in one
form or another for several decades. The difference between
brushed DC and brushless DC technology is (surprise!) that
brushless motors do not use brushes.

Brushes are used in DC motors in the commutation process
to switch current from coil-to-coil in order to develop torque
to spin the rotor and attached load. The process is mechanical
in that the brushes physically slide on a commutator to effect
the switching among the coils of the motor.

Brushless motors, on the other hand, rely upon electronics to
accomplish the commutation task. The electronic switching
of currents to the coils of the BLDC motor is more efficient

than the mechanical switching of the DC motor. What's more,
there is no wear over time and no replacement of brushes

or commutators, and no sparking at the brush-commutator
interface. As a result, brushless motors are essentially
maintenance-free, generate low-EMI (electrical noise), can
operate at higher voltages, are more efficient and can be
made more compact than brush motors rated for similar
output power.

Generally, motors you find on websites and in advertisements
that are referred to as Brushless DC Motors are intended
primarily for general-duty commercial and industrial
applications, especially for those applications where you don't
want or need to accurately control the speed of the motor

or its position. All brushless DC motors require a companion
drive electronics package, unless the drive is built into the
motor as is the case with Allied Motion’s EnduraMax family of
brushless DC motors.

Application examples: Brushless DC motors are a great choice
for powering pumps, fans and blowers, compressors and
other similar commercial or industrial applications where long
life, no maintenance, compact size and electrical efficiency
are important in the design. These motors are ideal for
battery-powered devices where their improved efficiency can
dramatically improve battery life.
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Brushless Torque Motors

Brushless Servo Motors are a specific subset of BLDC motors
intended for applications where precise positioning and/or
high speeds are the goals. These motors are designed for fast
and accurate response in highly dynamic applications where
following trajectories and positioning quickly and precisely
are key criteria.

Allied Motion’s brushless servo motors are available in either
metric or NEMA-size housed versions, and are typically offered
with optional add-ons, including optical encoders, brakes
and/or gearboxes.

Allied Motion also offers frameless versions, consisting of
rotor-stator matched sets in our Quantum family of servo
motors.

Frameless brushless servo motors are ideal for situations
where you want to embed the motor in your mechanics in
order to achieve tight coupling to the driven component
and eliminate redundant components for the most compact
design possible, saving weight and reducing cost.

When you have custom application requirements for

motor performance outside our catalog ratings, IP-rated
sealed construction, custom mounting interfaces, extreme
environments with high temperatures or heavy moisture,
or anything else outside the norm, Allied Motion can help.
Custom designed brushless servo motors have been a
specialty of ours since we began offering this type of motor.

Application examples: BLDC servomotors are most
effectively used in robots, pick-and-place equipment,
semiconductor fabrication, test and packaging equipment,
machine tool axes, and similar applications where the benefits
of servo motion control are necessary to achieve the required
performance.

Finally, in our look at the three most common types of
brushless motors today, we come to perhaps the most
misunderstood one: the torque motor. All rotary motors
produce torque, so it's fair to ask why torque motors have
that special designation. The reason stems from the fact that
torque motors are designed first and foremost to produce a
lot of torque, and do it at comparatively low speed.

If you require precise positioning at low speeds, gear

motors could be an option, but there are drawbacks such as
component inefficiency in power transfer, added mechanical
complexity, and backlash (lost motion). The better option
may be a Brushless Torque Motor. Torque motors are usually
embedded directly into the mechanics they are to drive,
instead of coupling through intervening mechanisms like a
ballscrew or gearbox.

Characteristically, torque motors have more poles and are
larger in diameter than other motor types. That combination
enables them to produce more torque per volume and
weight than traditional BLDC motors of similar volume and
weight.

These motors have been electromagnetically engineered to
deliver the highest possible torque at relatively low speeds,
with mechanical features to fasten directly to your payload for
direct-drive simplicity and efficiency. In addition, the nature

of their design provides a relatively large clear aperture inside
diameter, which can be an advantage if you need to pass light
(e.g. laser beam), wiring or plumbing through the center of
the axis being driven.

Moreover, they can be combined with large diameter high
count encoders in order to reach arc second levels of rotary
positioning precision.
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Allied Motion offers both frameless and housed brushless
torque motor families. Our HT and Megaflux frameless families
provide models ranging from about 5 mm in diameter all

the way up to 792 mm in diameter. Allied's largest standard
torque motor is the Megaflux 760 (OD 792 mm), offering

a rotor through-hole size of 582 mm (22.9 inches), and a
staggering 16000 Nm of intermittent peak torque at stall. The
high pole count of these units makes them well suited for
delivering high torque at low speeds and achieving highly
precise positioning.

Application examples: These range from robotic joints to
simulators to multi-axis tracking and positioning gimbals

to GPS-based automated vehicle steering to movie camera
operation. You can maximize performance with custom
versions of torque motors that have a variety of diameters,
axial heights, special mounting hardware interfaces, and
special electromagnetic combinations and features to enable
higher-speed operation when required.

We hope that this brief overview of brushless motor types
helps you have a better understanding of the distinctions
among brushless DC motors, brushless servo motors and

brushless torque motors.

Whatever your application requirements, we'll help guide
you to the right decision that maximizes performance in your
application while minimizing the size and cost of the motor
and drive system you need.

Give our application engineers a call at the Solution Center
that serves your area, or use the contact page on our
website. We can help! Or, connect with us on Twitter @
AlliedMotion1.

To find out which motor is right for you, contact the
Allied Motion application engineering team today

Allied Motion Inc.

495 Commerce Drive

Ambherst, NY 14228

Tel: 1 (716) 242-7535

E-mail: inquiry@alliedmotion.com

www.alliedmotion.com

About Allied Motion Technologies Inc.

Allied Motion (NASDAQ: AMOT) designs, manufactures
and sells precision and specialty motion control
components and systems used in a broad range of
industries within our major served markets, which
include Vehicle, Medical, Aerospace & Defense, and
Industrial/Electronics. The Company is headquartered
in Amherst, NY, has global operations and sells into
markets across the United States, Canada, South
America, Europe and Asia.

Allied Motion is focused on motion control
applications and is known worldwide for its expertise
in electro-magnetic, mechanical and electronic motion
technology. Its products include brush and brushless
DC motors, brushless servo and torque motors,
coreless DC motors, integrated brushless motor-drives,
gear motors, gearing, modular digital servo drives,
motion controllers, incremental and absolute optical
encoders, and other associated motion control-related
products.
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I
Allied Motion maintains Solution - Standard product selection
Centers in three geographically strategic ~ +  Product customization and options
locations to assist our customers with all guidance
aspects of their product selection and - Specification development assistance for
buying decisions. These three facilities custom-design products
assure you of local support no matter - Price quotations
your location around the globe. - Ordering, order status and shipment
information
Each Solution Center is manned by - Logistics assistance
experienced application engineering
and customer service teams, which are  For assistance with all of your motion
available to provide: applications, contact us at one of our
continental Allied Motion Solution
Application analysis assistance Centers.
Detailed product information and
documentation Allied Motion also has a global network
of factory trained selling partners to serve
you. Call us; we'll put you in touch with Allied Motion Solution Center NA

an Allied Motion sales partner near you.
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North America

Allied Motion's North America Solution Center assists our customers in
the United States, Canada, and Mexico:

Allied Motion Technologies NASC
495 Commerce Drive
Ambherst, NY 14228 USA

+1(716) 242-7535
inquiry@alliedmotion.com

Europe

Allied Motion's Europe Solution Center assists our customers in the UK,
Ireland, continental Europe, Eastern Europe, Scandinavia and Israel:

Allied Motion Technologies EUSC
Ekbacksvdgen 26, PO Box 11198
S-161 11 Bromma, Sweden

+46 (8) 546 111 00
inquiry@alliedmotion.com

Asia

Allied Motion's Asia Solution Center assists our customers in China,
Taiwan, Japan, S. Korea, and other Far East countries:

Allied Motion Technologies ASC
58 Leshan Road
Xinbei District, Changzhou 213022 China

+852 2607 4038 + 8651985113625
inquiry@alliedmotion.com
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