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Modern electronic cameras with microdrive mechanism are
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Mobile miniature
measuring system

For everyday use
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Microdrives in magnetic field
measurement probes on NASA
mission

Universally combinable – Speed
Controller series SC 5004 and SC 5008

Microdrives now enable roughness
measurement in situ
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Equipment Technology

Microdrives now enable
roughness measurement in situ

Mobile
miniature
measuring
system
Many machined surfaces are subjected
to a quality inspection once the manufacturing process has been completed.
In some cases, for example, the texture
of the workpiece surface is assessed –
this is also referred to as roughness
measurement. A new mobile measuring device that can be used in situ
now enables completely new operating
procedures.

Compact penny motor for economical
energy consumption and optimal movement characteristics.
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A measuring device for many different tasks. Workpiece-specific
adapters increase the serviceability
of the miniature measuring system
enormously

Adjustable adapters enable the inspection
of a large number of products with just
one basic unit. The heart of the compact
measuring device is the tactile probe. Its
vibration-free operation in measuring
mode and gentle positioning on and
removal from the measuring surface
is essential for optimal measurement.
Microdrives in the measuring device ensure a sensitive and vibration-free feed,
so that even the smallest irregularities can
be reliably detected.
Measuring devices for surface roughness
measurement are usually rather large. In
addition to an evaluating computer and
a feed device for spatial adjustment, a
tilting mechanism is also required. Therefore, in the past the measuring object
has always been brought to the measuring device rather than vice versa. Breitmeier Messtechnik GmbH (BMT) from
Ettlingen near Karlsruhe takes a different
approach. Its new MiniProfiler can easily
be brought to the measuring object, as
well as offering exceptional versatility
thanks to adapters that can be adjusted
to the specific task. This saves time and
money during production. In order to give
this micro-device best-in-class precision
and vibration resistance, FAULHABER – a
company specializing in miniature drive
systems – was invited to join the team
involved in developing the drive solutions
for lowering the tactile probe and controlling the measurement feed.
Precision and durability. The state of the
art, or rather the state of standardization,
currently only includes tactile devices. The
small-sized roughness measuring devices
currently available therefore usually use
a skidded probe. However, devices with
a reference plane offer better results. For
this reason, the miniature devices developed by BMT, only around the size of a
matchbox, use a reference plane probe

and integrated feed. During development a particular emphasis was placed
on practicability in a production environment, with the result that the device
can be easily adapted to a multitude of
very different measuring tasks by means
of workpiece-specific adapters. What is
more, these tiny devices boast the same
technical specifications as their large-scale
counterparts.
For evaluation purposes, the data
acquired in situ are transferred to a PC
via USB connection and processed by the
extensive software provided. For instance,
the version with 25 mm measuring section is capable of detecting "dominant
waviness". On the hardware side, two
versions with 12.5 and 25 mm measuring
section are available. An optional purge
air unit prevents impairment of measurement, as well as protecting the device
itself, even in dusty or aerosol-containing environments. An internal program
sequence controls the tactile probe movement and the feed. Crucial factors for selection of the drive were the minimal space
available, an extremely uniform feed
rate, the longest possible operating time
per battery charge and durably robust
design. Taking account of these points, a
brushless penny motor from FAULHABER
was chosen for the task.
Precise compact drive. The drive in a measuring device must be designed in such a
way that it does not interfere with data
acquisition during operation. In this case,
the inherent vibration must therefore
be minimized, and at the same time the
uniformity of movement must be at the
highest level. A simple control, minimal
energy consumption in the typical battery
voltage range and a long service life are
therefore essential for this task. The miniature drives in the device are responsible
for lifting the tactile probe and for the

actual feed. The electronically commutated drives that meet these criteria allow
continuous movement at both low and
high feed rates – thanks to the integrated
gearhead (here around 750 : 1; the standard range extends from 17 : 1 to 1800 : 1).
At the same time the torque, at approx.
5 mNm on the output shaft, is more than
adequate for the application. Operating
voltages of four to six volts with an input
current of under 30 mA allow long operating times. The plastic and metal housing
and the combination of ball and plain
bearings mean minimal weight (under
three grams), a small starting torque and
long operating times. Integrated analog
Hall sensors feed the control precise information on the rotor position for commutation and position detection.

The data are recorded according to the
specific measuring point, and the variances are made easily visible by color
highlighting

FAULHABER, Germany
www.faulhaber.com
Breitmeier Messtechnik GmbH (BMT), Ettlingen
www.breitmeier.de
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Aerospace

Microdrives in magnetic field measurement
probes on NASA mission

Space-saver
Combining outstanding performance with a small footprint,
microdrives are predestined for a wide range of applications.
Their low weight and long-term reliability make them useful
for space exploration applications, among other things.
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Every kilogram of weight which goes into
orbit costs a hundred times its weight in
fuel. So microdrives are an excellent solution. At the same time, they are always
ready for action, tolerate short-term overloads and are resistant to both cold and
heat if modified slightly with respect to
materials and lubrication of the standard
components. This makes them an enormously affordable drive for space technology, without compromising on reliability
or service life.
Our modern world is founded on the use
of electricity, electromagnetic waves and
electronic devices. But all this essential
technology is easily influenced by external sources. The interaction between solar
wind and the earth's magnetic field not
only creates the impressive natural spectacle of the Northern Lights, it has also
paralyzed whole electricity and telephone
networks in northern countries. In order
to research the influence of the Earth's
magnetosphere on our modern world,
NASA is sending four measurement
probes into space in a rocket in August
2014. Each of the satellites contains four
stepper motor gear units provided by
FAULHABER affiliate MICROMO in the
USA. They are responsible for winding and
unwinding the actual measurement cable.
No second chances. Space exploration is
an expensive business. For many missions,
there is only one chance. If it goes wrong,
there are no resources for a second
attempt. So there are two very important
aspects: the mission needs to be as reliable and as affordable as possible. This
is where the requirements of space technology overlap with those of our more
'terrestrial' industries. Modern microdrive technology is now so well developed
that it needs no special modification for
extreme service conditions. Mostly, relatively small optimizations are all that is
needed to meet the requirements.
When NASA was looking for a drive for its
Magnetospheric Multiscale Mission (MMS)
which was small and lightweight and at
the same time powerful and reliable in
the long term, it found it at FAULHABER's
affiliate in the United States. Small-sized
Stepper Motors have been chosen to wind
and unwind four magnetic field measuring cables – around 60 m in length –
for each probe. As the mission aims to
observe the effects of solar wind on the

Earth's magnetic field, it is set to take
several years. In the first year, observations will focus on the region between
the Earth and the sun. In the second year,
the probes will be reprogrammed and
the area facing away from the sun will
be observed, i.e. in the lee, where the
magnetic field spreads out like a flag in
the solar wind. With four satellites, each
with four measuring cables plus the development and testing kit on Earth, they
needed 40 modified space-compatible
drive units.
Hard at work. As well as their weight
and volume benefits, miniature Stepper
Motors have other advantages which
ensure reliable operation. They do not
require a particularly demanding controller. Simple Stepper Motor Controllers,
which can be designed to be very robust,
are perfectly adequate for operation.
The higher the level of integration of the
electronics, the more hazardous it is to
use them in space, given the bombarding
with cosmic rays. This requires additional
shielding and increases the mass of the
drive controller. The motors are connected directly to the reducing gears. The
total length of the compact unit is just a
fraction over 56 mm. But the unit can still
put out up to 0,5 Nm at the drive shaft.
The major changes to the engine and
drives are related to lubrication and a
release hole for the fast breather required
for the start. The latter is particularly
important because, as we know, a rocket
leaves the atmosphere very quickly. If you
have ever driven fast uphill or downhill,
you will know the feeling of having your
ears go pop. The release holes allow the
air to escape rapidly and thus prevent
damage caused by excessive internal

The Earth's magnetic field is distorted by solar
wind. Exact measurement data on this will allow
predictions on any disruptions on Earth.

pressure. When it comes to lubrication,
it is important to find a material which
is resistant to extremes of temperature
and does not evaporate in a vacuum. The
standard components, i.e. the bearing
for the motors and gearwheels for the
gears, have therefore been lubricated
with a special material. All the drives had
to be separately marked and issued with
an appropriate approval certificate. They
were then ready for their space mission.
The modern standard technology for
micromotors can produce drives virtually off the peg, even those which need
to meet extreme requirements. Minor
adjustments to the design or materials
or lubrication are all that is required to
meet even the exacting demands of space
exploration.

Arrangement of the "cable
winder drives" in the satellite.

Further Information
MICROMO, Clearwater, USA
www.faulhaber.com
NASA, USA
mms.gsfc.nasa.gov

Compact, easy-to-control drives based on Stepper
Motors can face up to all sorts of different challenges
like this probe unwind unit.
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Medical

Minimally invasive surgery for laparoscopy relies on highlysensitive drive technology

Surgical precision
Modern medical technology makes operations safer and
allows conventional surgical methods to be replaced with
operations which put less strain on patients.
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One of the best examples of particularly
gentle medical interventions is minimally
invasive surgery. This requires small-sized
openings into the body, through the
navel, for example, rather than large incisions. Of course, these operating methods
call for specialist equipment. As all the
components used need to be as compact
as possible, microdrives are the perfect
solution for the medical actuator systems
deployed in this field. They produce high
performance from very low volumes, are
very easy to control and adaptable to all
medical standards, making them perfect
for extending the fingertip sensitivity of
the operator.
Minimally invasive surgery represents
a significant improvement for patients.
However, the "operating tools" used do
need to meet exacting requirements in
terms of flexibility, reliability and ergonomics. French company EndoControl from
La Tronche near Grenoble has developed
the new ViKY system (Vision Control for
endoscopY), which is tailored to meet
exactly these everyday medical requirements. In order to accommodate all the
options the system offers to the operator
within the smallest possible space, the
developers worked in conjunction with
microdrive specialist FAULHABER from
Schönaich. Modern micromotors with precision gears and Motion Controllers are
now used for the precision execution of
the surgeon's control commands.
Flexible and compact. The new endoscopy system was developed with flexibility
and compact design in mind from the very
outset. The device can handle all standard

The new ViKY system for flexible use in all
standard minimally in vasive procedures.

Compact dimensions allow the surgeon to work
standing next to the patient.

procedures in the abdomen, chest cavity
and other body cavities. Its small size compared to other systems means the surgeon
is given better access to the patient. This
is a benefit which should not be underestimated, as the surgeons can utilize
their experience in direct contact with the
patient and are not reliant on pre-filtered
information on a screen.

giving extensive latitude for optimum
adjustment of speed and torque. Using
the metallic gearheads, up to 700 mNm
can be achieved. The position resolution
generated provides both sufficient power
and high levels of precision to the drive
shaft.

Its comparatively low procurement and
operating costs, compact size and the fact
that ease of sterilization has been incorporated into the design make the system
ideal for various surgical disciplines.
Thanks to the precision control drives,
the system can be used just as effectively
in different areas, such as gynecology,
urology or gastro-intestinal, bariatric and
thoracoscopic surgery – a tangible benefit
for patients.
Drive system easy to integrate. Naturally, this kind of application needs motors
which are small and compact, but highperformance at the same time. It is an
opportunity for modern drive technology to be utilized to its full potential.
The quiet movements thanks to bearings
associated to EndoControl’s ViKY precise
mechanism, sensitive reaction to control
commands and high performance ratio all
speak for themselves. The broad temperature range of -30 to +125 °C is compatible
with all standard disinfection methods.
Its long service life guarantees reliable
functionality over a long period, which is
a tangible benefit for a medical device.
The speed is optimized to the relevant
application. The bandwidth of reduction
ratios ranges from approx. 3:1 to 1500:1,

The compact control center integrated in
EndoControl’s ViKY control unit also has
built-in adjustable control functions such
as power and speed limits. This means
that both the controller and the motor
fulfill all EMC requirements for use in a
medical environment

Further Information
FAULHABER, France
www.faulhaber-france.fr
EndoControl, La Trouche, France
www.endocontrol-medical.com

FAULHABER info 1 | 2011

7

Video & Audio

Microdrive mechanism rotates camera for 360° roundshots

Panoramic view
Modern electronic cameras are opening the door for totally new photographic possibilities, both for photos
taken in situ and for post image processing. By combining the high resolution and rapid shot frequency that
can be achieved nowadays with a "rotating turntable", so-called panorama shots can easily be compiled. The
basis for this, along with a top-quality photographic device, is optimal camera or lens focusing over the swivel
range. A compact camera with microdrive motor offers optimal "small-footprint" results in this ﬁeld.
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Over time, classical photography has
undergone a huge change. Electronic
systems have superseded the process of
recording images chemically. Yet even
modern photography is subject to the
laws of physics and visual appearance. The
extensive equipment that was once necessary has nowadays been whittled down
to better lenses, digital zoom technology
and compact image storage, yet despite
this the camera still has to be positioned
so that it doesn't shake. This is especially important when taking roundshots.
Seitz Phototechnik AG, based in Lustdorf
in Switzerland, offers the ideal solution
for these types of shot sequences. With
the help of Roundshot VR Drive, cameras
can be equipped for "panoramic view"
quickly and cost-effectively. Alternatively,
it is possible to capture a rotating object
while keeping the camera at a fixed position. A micromotor supplied by drive
specialist FAULHABER serves as the drive
mechanism in the miniature auxiliary
device weighing only 2.3 kg.
Panorama precision. Even in the age of
digital image processing the old truth still
applies: whatever has been "captured"
correctly when taking the shot will not
then have to be laboriously corrected
later. Especially when creating a composition from several individual images,
having individual shots that match up
exactly makes it easier to stitch them into
a seamless, all-encompassing view. In turn,
a high shot frequency together with exact
blending of the individual angles of vision
lets moving objects such as clouds or vehicles seem to freeze. The VR Drive automatically rotates the camera smoothly,
avoiding jerky movements, and takes
pictures on request. With up to 999 stops
per 360° rotation, top-quality panoramic
views can be generated.
The state-of-the-art panorama head
provides photographers with high-end
technology for a wide range of applications. The Roundshot VR Drive "s" speed
achieves a full 360° rotation in only four
seconds. Depending on the camera, up
to 5 pictures per second can be taken in

quick sequence in automatic mode. In
the process, precision and smooth motor
rotation allow a higher resolution than
would be possible with manual panoramic heads. The quick rotation speed, combined with the high individual shot frequency also solves the problem of "ghost"
images that occurs with moving objects
such as, for example, people or clouds.
Even cylindrical or spherical panoramic
shots (see boxes) can be taken quickly
and cost-effectively with many digital SLR
cameras and with all lenses, from fisheye
to telephoto. In combination with the
high-performance image processing software, the system also allows you to create
HD videos or time lapse films. In doing so,
it is possible to have up to 999 positions in
a 360° rotation – ideal for gigapixel photography.
When the shot scenario requires a higher dynamic range the VR Drive activates
its quality mode, thus positioning the
camera for automatic bracketing. Within
this context, the object is photographed
several times in order to obtain a higher
dynamic range. The images, with exposure levels, are subsequently processed to
a 32-bit HDR image, e.g. for 3D modeling
or film production. In principle, however, the following always applies: the
more precisely the camera is used, the
simpler the subsequent image pro cessing be comes. The Swiss experts in
dynamic photo technology therefore
attach great importance to a precise yet
at the same time practicable and robust
drive mechanism.
Compact drive technology. The drive
mechanism for adjusting the camera
position is therefore subject to specific
requirements. The ideal actuator must
deliver a high performance while taking
up the least space possible. Since considerable freedom of movement is necessary for the best visual motif, the drive
mechanism requires a high degree of
efficiency in order to utilize the limited
capacity of the lithium ion accumulator
to its optimal level. An exact correlation
between the control command parameter
and actual movement of the drive mechaFAULHABER info 1 | 2011
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Video & Audio

The compact Roundshot VR Drive is suitable for many SLR cameras and allows an unprecedented
variety of shot perspectives. Image: Peter Seitz (www.roundshot.ch)

Panoramic shots unlock new opportunities when compared with conventional techniques.
Image: David Osborn (www.britishpanoramics.com)

nism is essential for precise positioning.
Here, motors with integrated encoders
bring optimal field signal results. Last but
not least, all movements must always be
executed dynamically in the same way,
regardless of the weight and camera
model fitted.
A precious metal commutated standard
DC motor with diameter-compliant gearhead and encoder attachments came out
on top as the drive mechanism of choice
given all the stipulated characteristics.
Depending on the model, the 22 mm diameter drive mechanism supplies between
2 and 11 Watts and achieves a turning
moment of 2.5 to 10 mNm at the output
shaft. The voltage variants lie between 3V
and 40V. With an efficiency rating of over
85 %, the motor, which can optionally be
equipped with sintered sleeve bearings or,
for continuous operation, with ball bearings or pre-stressed ball bearings, is ideally suited to battery-based applications.
A fitted planetary gearhead reduces the
motor's rotational speed as appropriate,
increases the output torque, and at the
same time improves the resolution of the
encoder fitted to the motor shaft for the
output side of the gearhead. Reductions
in a ratio of 3.71 to 23.014: 1 are possible

10
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in plastic or metal gearhead models. The
outflow torque may account for up to
700 mNm. Depending on the chosen reduction (2-6 stage process), the gearhead's
efficiency rating lies between 50-88 %
efficiency, protecting the battery. An optical encoder mounted to the motor shaft
delivers 100, 500, 1,000 or 1,024 rectangular pulses per rotation, according to the
model. In this way, not only tilt angles
but also full circles can be completed in a
targeted and fully reproducible manner.
Furthermore, single frames can be shot
with the requisite angular alignment.
The comprehensive package, consisting
of motor, gearhead and encoder, is lowmaintenance and can be operated in a
temperature range of between -40 to
+100 °C. Thus, the only limiting factor
when it comes to taking photographs of
winter scenes on the one hand or desert
images on the other is the battery supply.

Further Information
MINIMOTOR SA, Croglio, Switzerland
www.faulhaber.com
Seitz Phototechnik AG, Lustdorf, Switzerland
www.roundshot.ch
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In rotary drive tasks, finely graduated
reduction gears are generally used for
the conversion and optimal adaptation of
the mechanical torques to the respective
application. High-precision lead screws
in combination with DC-Micromotors,
Brushless DC-Servomotors or Stepper
Motors also enable the rotary movement
to be converted into linear push and pull
movements.
The use of recirculating ball screws with
minimal lead screw pitches enables linear movements with the finest resolutions – with minimal path fluctuation. In
addition, the use of motors with encoder
or stepper motors in micro step mode
ensures exceptional precision, ideal for

demanding positioning tasks such as
optical filters, glass-fiber technology, lens
adjustment in optical systems or micro
actuators for medical technology.
FAULHABER offers a coupling, integrated
into the reduction gear or directly as an
output shaft, for the purpose of mechanical connection to the motor. For applications with extreme loads or vacuum
applications, purpose-made lead screws
– using special lubricants, for example –
are available.

Pforzheim · Germany
www.regelmann.de
FAULHABER info is sent to
customers, interested parties,
employees and friends of
FAULHABER free of charge.
If you have not yet received
your personal copy of the
magazine and are interested
in receiving future issues,
please register your name
on our distribution list by
sending a brief e-mail to one
of the addresses above.

Further Information
FAULHABER, Germany
www.faulhaber.com
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New Products

With higher resolution
Magnetic Incremental Encoder
series IE2-1024
Thanks to new chip technology, the proven Magnetic Incremental Encoders in the IE2 series are now also available
with a resolution of 1024 pulses. The systems integrated in
the motor extend the drive by just 1.4 mm, ideal for applications with a small installation space.

Available with
witth pulse
pul rates from 16 to
1024 pulses
Can be modularly
modu
ularly combined with
DC motors in the SSR series and other
FAULHABER d
drive systems

Ultra-light and resilient
Planetary Gearhead
series 22EKV
Featuring a geartrain made of ceramic and steel components, the new plastic gearhead of the 22EKV series is
extremely resilient and shock-resistant, despite its lightweight construction. Designed with two to six stages, the
new Planetary Gearheads deliver continuous torques of
up to 1.2 Nm in 20 finely graduated reduction ratios.
Lightweight thanks to construction with plastic
housing and parts, only half the weight of
comparable metal gearheads
Two- to six-stage versions with 20 reduction
ratios from 19 : 1 to 23.014 : 1
Torque in continuous operation up to 1.2 Nm,
short-time up to 2.0 Nm
Can be combined with various DC-Micromotors
and Stepper Motors with 22 mm diameter
from the FAULHABER range
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Universally combinable
with brushless or DC drives
Speed Controller
series SC 5004 and SC 5008
In the area of controls FAULHABER is supplementing its
product range with two new Speed Controllers that can
be used for the universal operation of either electronically commutated drives or brushed DC motors.

Can also be used for brushless DC-Servomotors
with integrated analog Hall sensors
Adjustable speed range from 50 to 60,000 rpm,
depending on operating mode
Parameterization without trimmer or DIP switch via
Software Motion Manager 4.5
Available in housed or board version

Trade fairs & Events 2011
HMI - Hannover Messe

04.04. – 08.04.2011

Hannover

ALIHANKINTA

13.09. – 15.09.2011

Tampere

BIOMEDevice

06.04. – 07.04.2011

Boston, MA

AnAliticA

20.09. – 22.09.2011

Sao Paulo

MEDTEC

06.04. – 07.04.2011

Birmingham

PEA

27.09. – 29.09.2011

Lillestrøm

ForInd NE

12.04. – 14.04.2011

Ribeirão Preto

Automaatio Helsinki

04.10. – 06.10.2011

Helsinki

MEDTEC France

13.04. – 14.04.2011

Besancon

Motek

10.10. – 13.10.2011

Stuttgart

Motion Control Korea

19.04. – 21.04.2011

Gyeonggi-do

OFFSHORE TECHNOLOGYS

expo Ticino

18.05. – 19.05.2011

Manno

DAYS

18.10. – 20.10.2011

Stavanger

LASER World of PHOTONICS

23.05. – 26.05.2011

München

MD&M MINNEAPOLIS

02.11. – 03.11.2011

Minnepolis

NOR - SHIPPING

24.05. – 27.05.2011

Lillestrøm

RoboBusiness

02.11. – 03.11.2011

Boston, Ma

SPS/IPC/DRIVES ITALIA

24.05. – 26.05.2011

Parma

ISA BrasilAutomation

08.11. – 11.11.2011

Sao Paulo

FCE Pharma

24.05. – 26.05.2011

São Paulo

FMB Zuliefermesse

EPMT Micro Technolgies

24.05. – 27.05.2011

Lausanne

Maschinenbau

09.11. – 11.11.2011

Bad Salzuﬂen

FENASAN

01.08. – 03.08.2011

Sao Paulo

Productronica

15.11. – 18.11.2011

München

AUVSI'S UNMANNED SYST.

16.08. – 19.08.2011

Washington

SPS/IPC/Drives

22.11. – 24.11.2011

Nürnberg

06.09. – 09.09.2011

Herning
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University Project Award 2011

“LAURON”
LAURON six
six-legged
legge
ed wa
w
walk
walking
lking
lkin
ing
g ma
machine
mach
chin
ine

Award Winner of the
Year 2011
Since the beginning of life on Earth, nature has continuously evolved to develop numerous solutions to energy-related and mechanical problems, the sophistication and
perfection of which provide real challenges for scientists and engineers today.
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ronment. Applications include search-andrescue missions in partially collapsed buildings, exploration of volcanoes, clearing
of minefields and the search for waste in
ecologically sensitive areas.
As walking is a natural process, it is obvious that the designs and control systems
of many walking machines are based on
natural examples. In the case of LAURON,
inspiration came from the Indian stick
insect. Like its natural prototype, LAURON
has six legs on a long central body housing
the control electronics required. Each
of the six 50 cm legs has a spring-cushioned foot and can be moved by means of
joints. The angle of view of the body can
also be altered using two independent
axles (swivel and tip), meaning LAURON
has a total of more than 20 degrees of
freedom.
Robust yet sensitive drive solution. The
walking robot is fitted with numerous
sensor systems. Each foot has 3D power
sensors and elasticity measurement
systems that are used in conjunction
with a motor current measuring system
to detect collisions and contact with
the surface. High performance and low
weight were two essential prerequisites
for the drive solution to be used for the
three-jointed legs. With this in mind, the
project team for the Interactive Planning
Technology Group at the FZI Computing
Research Centre in Karlsruhe opted for
a combination of motor/gears based on
a DC-Micromotor series 2657 ... IET with
series 26/1 Planetary Gearheads from
FAULHABER.

Innovative solutions from the natural
world are increasingly used as the template for the development of new,
efficient and sustainable products and
technologies. One example of this kind
of nature-inspired technology is the
“LAURON” six-legged walking machine
produced by the FZI Computer Research
Centre in Karlsruhe, winner of this year's
FAULHABER Uni Project Award.
Inspired by stick insects. LAURON was
developed to be used in scenarios which
are too hazardous for people and difficult
to access for wheeled or chain-powered
systems, or where the emphasis is on
being as gentle as possible on the envi-

To reduce the moving mass, the drives
were kept as near as possible to the body.
Power from the 20 graphite-commuted
DC drives is transferred from here to
the joints by means of gears and control
wires. The maximum torque that can be
achieved is around 20 Nm (or 40 Nm for
a short time). The joint angles of the legs
are recorded by means of high-precision
optical encoders. At the same time, each
motor has a high-resolution encoder
that provides additional information on
the joint angles. Apart from the weight,
the reliability of the robust drives was
another major reason for choosing the
FAULHABER-developed drive system.

Further Information
FAULHABER, Germany
www.faulhaber.com/uni-projekt-award
FZI Forschungszentrum Informatik, Karlsruhe
www.fzi.de

The FAULHABER University Project Award
Each year, a fascinatingly innovative drive solution
devised by junior engineers is recognized by the
FAULHABER University Project Award. Students will
soon be able to submit their projects for consideration for the 2011 award.
Any students interested can pre-register now at
www.faulhaber.com/uni-projekt-award to be automatically notified when the application procedure
begins.
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Documentation

Bürstenlose DC-Servomotoren
Sensorlos, SMARTSHELL® Technologie
2

Sonderausführungen
Motoren mit Digitalsensoren:
1524 U ... BDS, 1524 E ... BDS
Motoren mit Analogsensoren:

1524 U ... BAS, 1524 E ... BAS
Bürstenlose DC-Servomotoren

sensorlos, optional mit Hall Sensoren
SMARTSHELL® Technologie

1524 U ... BSL Sensorlos
9

Lage zu Kabel ±5˚

10

+0,006

12

Bürstenloser DC-Servomotor,
sensorlos
1

Lagerschild

2

Kugellager

3

Welle

4

Magnet

5

Bürstenlose
DC-Motoren

ø10

7
max. 20

Hall-Sensoren Modul

5

Anschlüsse

6

Federscheibe

8

7

Stator:

9

Kabel
Einzelne Litzen in PTFE
Länge 300 mm ± 15 mm
6
3 Litzen, AWG 26

Abdeckplatte

R
P2 max.

d max.
no
Io
MH
Co
Cv

5 Leerlaufdrehzahl
6 Leerlaufstrom (bei Wellen ø 2,0 mm)
7 Anhaltemoment
8 Reibungsdrehmoment, statisch
9 Reibungsdrehmoment, dynamisch

0,75
10 Drehzahlkonstante
7,4 ±0,3
11 Generator-Spannungskonstante
12 Drehmomentkonstante
13 Stromkonstante
24,2

7.1

Platine

10

Hall-Sensor

Lage zu Kabel ±5˚

Wicklung

11

Anschlüsse

3x M1,6 2 tief

7.3

Blechpaket

12

Magnetscheibe

7.4

Lagerschild

13

Deckel

om
J

_ max.
Rth 1 / Rth 2

o w1 / o w2

21 Betriebstemperaturbereich

009 BSL
9
3,28
22
69

012 BSL
12
5,48
21
69

024 BSL
24
21,42
21
69

Volt
Ω
W
%

15 100
0,086
15
0,230
1,61 .10-5

15 900
0,069
15
0,230
1,61 .10-5

16 200
0,036
15
0,230
1,61 .10-5

rpm
A
mNm
mNm
mNm/rpm

1 739
0,575
5,49

1 364
0,733
7,00
0,143

698
1,433
13,68
0,073

rpm/V
mV/rpm
mNm/A
A/mNm

1 068
170
6
0,55
275

1 093
654
6
0,55
274

rpm/mNm
µH
ms
gcm2
.
103rad/s2

Farbe
1 039
braun
102
6 orange
0,55
gelb
269

More info? Our pleasure!

K/W
s

1,9 / 20,9
2 / 430

°C

– 30 ... +125

+0
+0 Kugellager, vorgespannt
+0,012
±0,1
ø15max.
0,6 tief
ø4 -0
ø6 -0,012 ø2,38 -0,015
Wellenbelastung,
zulässig:
– radial bei 3 000/20 000 rpm (4,5 mm vom
A Befestigungsﬂansch)
ø0,07 5,5
A / 4,5 für Serie 1536 U ... B ..
für Serie 1536 E ... B ..
– radial bei 3 000/20 000 rpm (2,0 mm vom Befestigungsﬂansch)
0,04 6 / 5
– axial bei 3 000/20 000 rpm (auf Druckbelastung)
4 / 3,5
DIN 58400
– axial im Stillstand (auf Druckbelastung)
17
m=0,2
24 Wellenspiel:
≤ z=9 0,015
– radial
x=+0,35
=
– axial
0

+0,006
22 Wellenlagerung

3x120

7.2

N
N
N
N
mm
mm

7.3

ø10

Befestigungsﬂansch aus Aluminium, Gehäuse aus Kunststoff
33
ansteuerungsbedingt

25 Gehäusematerial
26 Gewicht
27 Drehrichtung

g

7.4

Funktion

Nutzen und Vorteile
teile
7

Die selbsttragende Spule mit Schrägwicklung, System

■ Eisenlose Spulentechnologie,
System FAULHABER®

0,75 unabhängig voneinander
Empfohlene Werte - diese gelten
7,4 ±0,3
n
28 Drehzahl bis
2,1 M
29 Dauerdrehmoment bis 1,1
2)

max. 20

55 000
5,7

e max.

1) 2)

e max.

30 Thermisch zulässiger Dauerstrom 1) 2)

24,2

Ie max.

Funktion
Phase A
Phase B
Phase C

1524 E ... BSL
kombinierbar mit:
Getriebe 15/3, 15/4, 15/5,n15/8
[rpm]

Kabel

Länge 300 mm ± 15 mm

55 000
5,6
0,92

Anschlüsse1,19

4,3 ±0,3

bei 36 000 rpm,
2)
Wärmewiderstand Rth 2 um 55% reduziert
1)

■ Hohe
lange Lebensdauer
EinzelneZuverlässigkeit,
Litzen in PTFE

das vordere Lagerschild sind bei den sensorlosen bürsten-

Funktion
Phase A
Phase B
Phase C

6n/6M
L

-0
ø2 23

7.1

FAULHABER®, die Platine, das laminierte Blechpaket und

+0,012
-0
0,6 tief

Anschlüsse0,182

8,1 ±0,3

Steuerungen BLD 4803-SL2P

7.2

ø4

kn
kE
7,35
kM ±0,3
kI

14 Steigung der n-M-Kennlinie
7
15 Anschlussinduktivität, Phase-Phase
1524Anlaufzeitkonstante
U ... BSL
16 Mechanische
kombinierbar mit:
17 Rotorträgheitsmoment
Getriebe 16/7
18 Winkelbeschleunigung

5,7 mNm
Kombinierbar mit
Getriebe:
15/3, 15/4, 15/5, 15/8, 16/7
Steuerungen:
BLD 4803-SL2P, SC 1801

+0
+0,006
-0,012
ø2 -0
1536 U
A
ø0,05 A
UN
0,02

19 Wärmewiderstände
20 Thermische Zeitkonstante

1524 E ... BSL Sensorlos

Platine

ø6

1 Nennspannung
2 Anschlusswiderstand, Phase-Phase
3 Abgabeleistung 1)
4 Wirkungsgrad

3x120

13

1536
...±0,1
BSL
ø15

-0
ø2 Serie

3x M1,6 2 tief

11

Bürstenlose
DC-Motoren

4

8

Bürstenlose
DC-Motoren

3

1

55 000
5,6
0,47

rpm
mNm
A

Farbe
braun
orange
gelb

Steuerungen BLD 4803-SL2P
3 Litzen, AWG
26
■ Breiter
linearer
Drehzahl-/Drehmoment-Bereich

losen DC-Servomotoren der Serie SMARTSHELL eine
®

1524 U Funkenbildung
... BAS, 1524 U ... BDS, 1524 E ... BAS, 1524 E ... BDS
■ Keine

Einheit und werden in Spritzgusstechnik mit einem, über

■ Kein
Rastmoment
Trägheitsmoment

herausragende mechanische und thermische Eigenschaften
verfügenden Kunststoff (Flüssigkristallpolymer – FKP/LCP),

■ Dynamisch gewuchteter Rotor, ruhiger Lauf

zusammengefügt.

■ Einfache Konstruktion

50 000

max.10

40 000

7

Kabel
Einzelne Litzen in PTFE
Länge 300 mm ± 15 mm
3 Litzen, AWG 26
5 Litzen, AWG 28

(Brushless Analog Sensors = bürstenlose Linearsensoren)

ø2,38
22 Watt

30 000

24,2
32,7

Me max. = 5,7 mNm

10 000
5x AWG 28

0

7
8,5

0

8,5

Produktkennzeichnung
tkennzeichnung
1524 U ... BDS

ermöglicht die Anwendung der Optionen BDS (Brushless
Digital Sensors = bürstenlose Digitalsensoren) und BAS

n = 36 000 rpm

20 000

■ Erhältlich mit analogen oder digitalen Hall-Sensoren

Die Designkonzeption im Baukastensystem erlaubt die
Kombination der SMARTSHELL® Motoren mit einer
großen Auswahl an Präzisiongetrieben. Das Anbringen
eines Sensor-Moduls am hinteren Ende des Motors

ne max. = 55 000 rpm

60 000

mit Hall Sensoren

2

max.10

der Magnetscheibe
J = 0,025 gcm2

1,0

2,0

3,0

4,0

5,0

3x AWG 26

6,0

7,0

M [mNm]

8,0

24,2

Anschlüsse
Empfohlener Bereich für Dauerbetrieb
32,7
Funktion
Phase A
Phase B
Phase C
Hall-Sensor A
Hall-Sensor B
Hall-Sensor C
+5V - Spannung
GND - Masse

Farbe
braun
orange
© DR. FRITZ FAULHABER GMBH & CO. KG
gelb
Änderungen vorbehalten.
www.faulhaber.com
grün
blau
grau
rot
schwarz

1524 E ... BDS
Angaben zu Gewährleistung und Lebensdauer sowie weitere
112
mit:
kombinierbar mit: technische Erläuterungen, siehe „Technischekombinierbar
Informationen“.
Ausgabe 2010 – 2011
Steuerungen BLD 4803-SH4P,
Steuerungen BLD 4803-SH4P,
BLD 3502, BLD 5604
BLD 3502, BLD 5604
2
1524 U ... 1536_page_100.indd
BAS
kombinierbar mit:
Motion Controller MCBL 3003/06 S/C

1524 E ... BAS
kombinierbar mit:
Motion Controller MCBL 3003/06 S/C

05.03.10 10:24

1536_page_101.indd 2

05.03.10 10:36

mit der entsprechenden Steuerelektronik.
Angaben zu Gewährleistung und Lebensdauer sowie weitere
technische Erläuterungen, siehe „Technische Informationen“.
Ausgabe 2010 – 2011

22

Motordurchmesser [mm]
[mm]
Abtriebsart
Nennspannung [V]
Kommutierungsart (bürstenlos)
Sensorlose Ausführung

1524_page_99.indd
2
32
Motorlänge

S
048
B
SL

© DR. FRITZ FAULHABER GMBH & CO. KG
Änderungen vorbehalten.
www.faulhaber.com

111

2 2 3 2 S 0 4 8 BS L

www.faulhaber.com
Änderungen
erungen vorbeh
vorbehalten.
© DR. FRITZ FAULHABER
LHABER GMBH & CO
CO. KG

S/C

109

GND - Masse
+5V - Spannung
Hall-Sensor
ensor C
Hall-Sensor B
Hall-Sensor
ensor A
Phase
hase C
Phase
hase B
Phase
hase A
Funktion

ulhaber.com
orbehalten.
ten
H & CO. KG
K

schwarz
wa
rot
grau
gra
blau
au
grün
gelb
orange
braun
n
Farbe

Anschlüsse
s

AWG
WG 28

3x AWG 26

Nm
m

8
os)

2 2 3 2 S 0 4 8 BS L

Phase C
Phase
hase B
Phase A
Funktion

gelb
orange
braun
n
Fa
Farbe

Company

m
m

Anschlüsse

W
rad/s2
3
m2
s

ung
un
u
g

m/mNm

ø4

-0
0,6 tief
t
+0,012
012

oder d
digitalen Hall-Sensoren

mNm
Nm/A
V/rpm
m/V
Nm/rpm
N
Nm
Nm

Phase C

First name, Last name

gelb
elb

Dpt./Function

Street

Drive Systems catalogue 2011-2012
In its new catalog, FAULHABER presents its versatile product range for
small and ultra-miniature drive systems
on 440 pages. Clear performance tables
and comprehensive technical information facilitate the selection, leading
straight to detailed descriptions and
technical data for the individual components.

Please send me the new
Drive Systems catalogue

Postal Code/Town

Phone

Fax

E-mail

Please remove my name from your mailing list
In future, please send me “FAULHABER info” as an electronic newsletter
(instead of the printed version)

Simply complete this form and fax it to us: + 49 (0) 70 31/638-8321.

Hagar the Horrible
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