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90 Years of Experience - Innovations for the Future

Success on Which You Can Rely

For more than 90 years Schunk has

Universal motors successfully developed and produced
place the highest top products for power transmission.
demands on The Small Motor Technology Division

smoothness during
running and on
the operating life

contributed decisively to this global
success. Competent technological con-
sultation as well as the implementation
of customer-specific requirements

have made the Small Motor Technology
Division the market leader in many
fields. We want to expand this excellent
position on the market further in the
future.

) By means of the continuous improve-
g ment of our materials and systems
o + 8 we actively support the development
. ; » o -
of more and more efficient and reli-
able motors.

Cooperation on the Basis of
Partnership - Product Optimisation

Renowned manufacturers of power
* tools and household appliances as
- well as of mini- and micro-motors have
relied on Schunk products for decades.
In this context customers appreciate
in particular our materials knowledge,
our detailed knowledge regarding the
¥ interaction between the motor compo-
nents as well as our analyses and
. recommendations.

Schunk cooperates closely with many
motor developers all over the world.
We test and optimise the latest product
developments in our highly-efficient
development departments, such as our
chemistry and physics laboratories, the
radio interference measurement room
as well as the application-technology
test-benchs.

Competitive Advantages
for Our Customers

The aim of such close cooperation is to
safeguard concrete competitive advan-
tages for our customers. These can

be achieved by means of developments
in the following fields:

Increased functional reliability
Longer operating life

Lower radio interference levels
Lower noise levels

Increased efficiency

More efficient production

as well as many other innovations.

Part of an International
Technology Group

The Small Motor Technology Division
forms part of Schunk Group, which

is an international technology group
with a broad range of services in the
field of materials engineering and
systems technology. Schunk is active in
25 countries with more than 80 sub-
sidiaries and employs a staff of 7,300
people worldwide.

As a customer of the Small Motor
Technology Division you will automati-
cally benefit from the innovations
developed in the course of the research
and development projects of Schunk
Group.

The materials capability, application
technology and consultation available
from the Small Motor Technology
Division is available worldwide. Infor-
mation on the contacts for your
region is provided on the back of this
brochure.

Exploration of Mars
in 2004. High-tech
electric motors
with Schunk carbon
brushes

Contact face of a Fracture of a flexible
laminated carbon brush wire. The analysis of the
after washing fracture provides con-

Damage to a spring
resulting from fault cur-
rents. An clear error

Microscopic examina-
tions of the commutator
surface provides infor-
mation concerning the

structive ideas for lower analysis forms the basis

Washing machine vibration brush systems for product optimisation operational behaviour of
carbon brush. the carbon brushes as
Schunk Market well as regarding com-
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Best Materials for Power Tools

Schunk patent.
Carbon brush with
signalling wire.
With switch-off
device and current
transmission
within the smallest

possible space
(a=10mm)

Modern Carbon Brushes - Integral
Components of the Motor Systems

Carbon brushes with a signalling wire
and a switch-off device form one exam-
ple of the innovative power of Schunk.
Schunk was the first company to imple-
ment this double function in one a
single carbon brush within the smallest
possible space.

8 to10 operating hours prior to the end
of the wearing stage the signalling
wire issues the signal for exchange of
the brush itself. This means that the
professional tool user knows that his
tool will be in full working order for
another working day and he is thus
able to plan the exchange of the brush
accordingly. On the part of the motor
manufacturers this creates the pos-
sibility of determining the service inter-
vals with the help of the carbon brush.

When the wear and tear threshold level
is reached, an automatic switch-off
device lifts the brush off the commuta-
tor, cuts off the flow of the current

and prevents commutator demage. With
the help of new ideas and new devel-
opments in this field carbon brushes
and associated systems can be increas-
ingly used as integral components of
the motor system.
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Tailor-Made Materials for Use
under the Toughest Conditions
Possible

Professional appliances and power tools
place the highest demands on elec-
tric motors. Schunk carbon brushes
and systems have shown excellent per-
formance in this field. In addition to
research and development it is mainly
the right materials choice combined
with the superior process technology
in our mixing plant in conjunction with
our modern production technology
which ensures the high quality of our
products.

Schunk materials and modules for
power tools are tailor-made specifical-
ly for use under difficult conditions
such as:

High current densities
Vibration

Dust formation

High rotational speeds
Exposure to weather conditions
etc.

In this context the expectations com-
prise a long operating life with the
possibility to refit new components as
well as a high operational reliability.

Circular saw.
Schunk carbon
brushes also
guarantee a long
operating life at
high rotational
speeds

Drills and compact
rotary hammers.
Long service life of
the carbon brushes
as well as easy
servicing

are required

Carbon brush with
helical spring, flexible
wire and terminal

Carbon brush for orbital
sanders. Brush holder
with special insulation

Carbon brushes and
brush holders with con-
stant pressure spring

Solution for professional
hedge trimmers. The
brass holders optimise
heat disspipation result-
ing in the system stay-
ing cooler

High degree of dimen-
sional accuracy and
narrow tolerances. Brush
card for high-quality
compact rotary hammers

In case of extreme
loads. Carbon

brushes with spe-
cial protection
of the commutator

Orbital sander with
Schunk carbon
brushes. Low radio
interferences levels
also during func-
tional vibrations

Permanent vibra-

tions and adverse
environmental
conditions. Hedge
clippers require
the best-possible
commutation



Best Performance for Household Appliances

Special Requirements for
Material and Design

Carbon brushes and brush holder
assemblies used in household appli-
ances demand special requirements of
both material and design. Today’s
motors are designed to be smaller and
lighter, whilst simultaneously increas-
ing rotational speeds. The Small Motor
Technology Division reacted to this
trend in development trend many years
ago. In this context special value is
placed on the continuous improvement
of the commutation behaviour as well
as a steady increase of efficiency.

Carbon Graphite Materials -
Versatile Materials

Carbon graphite carbon brushes can
be produced with very high specific
resistances in ranges from 35 to 3,000
y Q m. In order to improve running
behavior additional impregnations are
recommended in principle.

Resin-bonded Graphite

Carbon brushes made of resin-bonded
graphite lead to low to medium abra-
siveness during the operation of the
brushes so that stains developing

on the surface of the commutator can
be ground off. The materials have
excellent damping and sliding proper-
ties and can also be used at relatively
low current loads as well as at extreme-
ly high peripheral speeds.

The Schunk Advantage -
Possibility to Save Radio
Interference Suppression Coils

Generally, Schunk carbon brushes en-
sure a low levels of radio interference.
In many cases, motor developers can
do so even entirely without radio inter-
ference suppression coils. This results
in cost reduction as well as the space

savings. l(.
!
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High requirements
are needed to vac- At Schunk carbon graphite materials
uum cleaner carbon are primarily used in universal motors
brushes: up to destined for household appliances
60,000 rpm and and hand-operated power tools. They
long operating life . .
are versatile to use and are suitable
for very diverse solutions to difficult
problems.They offer the following

Electrographite, a material, which is
very pure and has excellent sliding
properties, is particularly suitable for
applications with high current densi-
ties and a low operational voltage.

Carbon brush with
a copper-cased steel

advantages: spring for use in
slicing machines.

m Wide range of resistivity The transmission of

m High materials strengths power is possible to

m Stability against electrical burn-off up to 5.5 A without

m Good cleaning effect with sufficient flexible wire

® Mechanical damping

Carbon brush with

lateral grooves as

an assembly aid in

compliance with UL

regulations L]

Carbon brushes and Special development by
holders for washing Schunk. This laminated
" machine motors. carbon brush which con-
Optimum commutation sists of two parts glued
with direct current together with a central
and alternating current insulating layer ensures
supply a decisive reduction of

commutating currents




Precision Technology for Mini- and Micro-Motors

The Biggest Possible Success -
Even with the Smallest of Motors

One field of special knowledge which
the Small Motor Technology Division
commands is the development and
production of micro-carbon brushes,
small, finished-moulded precision parts
for small and miniature motors. Micro-
carbon brushes are used in mini-
motors with both mains supply and
battery supply, for example:

m Small motors for electric razors
®m Miniature motors for the

office sector
m High-quality motors for use in toys
® Mini-motors for medical applications
m Audio and video devices

The aim of precision motors with very
small dimensions is to ensure a rela-
tively high output combined simultane-
ously with smooth and silent
operation.

Metal-graphite Materials -
Special Mixtures for the Best
Properties

Schunk primarily uses materials

made of resin-bonded copper- or silver
graphite and pitch bonded copper
graphite for low-voltage and micro-
motors as well as for toy motors.

As in the case of materials used for
longer carbon brushes, physical materi-
al properties for mini- and micro-
motors are primarily defined by means
of

Coefficient of friction
Specific electrical resistance
Rockwell hardness

Bending strength

Density

Metal content

Admissible peripheral speed
And constant current density

and designed accordingly.

The secret to success in this case is to
find the right balance of these proper-
ties. Schunk can help you to do just

that with its many years of experience
as well as with comprehensive testing.

Micro-carbon Brushes -
Standard Materials and Special
Developments

In this sector too, the Small Motor
Technology Division offers both
finished materials, which have shown
excellent performance in other appli-
cations, and support for customer-
specific systems solutions.

The development and production of
special materials and the specialized
tool ensure top quality as well as
implementation in accordance with
customer requirements.

As with bigger carbon brushes, micro-
carbon brushes are tested in our own
laboratory specifically to optimise the

operating life and to reduce noise, etc.

and, moreover, the development of
these brushes is continued there.
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Cu head

Carbon brush with

<6 mm

Precision moulding tech-
nology on the highest
level. Carbon brush, size

Carbon brushes for
micro-motors with
a complex geometry

Development: Carbon
brush with laser-welded
leaf spring

Micro-motor for high-value model railways.
With carbon brushes, mounted into the adequate holders

Requirement for
mini- and micro-
motors: high out-
put, reliability and
low noise levels




Production and Quality Assurance

Production hall with modular automatic
round table machines

Fully automatic processing of carbon
brushes on automatic round

table machines ensures a continuously
high quality

On Site for You as a Global Player

Since we have various production sites
all over the world, we are one of the
global players in carbon brushes and
carbon brush holders manufacture

as well as of entire modules for small
motors and for miniature motors.

We are prepared to place production
and logistics as close as possible to
our customers’ sites and we manufac-
ture with manual, semi-automatic
and with fully automated systems.

“Made by Schunk®“ Means
Top Quality

We have a clearly defined commitment
to quality as well as a firmly estab-
lished quality management throughout
the entire small-power motor technol-
ogy division. The individual enterprises
within our group are certified accord-
ing to ISO 9001, in some cases

they are even certified according to

QS 9000.

In the context of an established project
management for new parts, all known
quality planning and clearance process-
es are covered. These comprise: pro-
duction quality forward planning and
potential Failure Mode and Effects
Analysis (FMEA) as well as a number

of further quality assurance measures.

Intensive Development
Consultation

In the cooperation with Schunk many
motor developers actively use our
chemistry and physics laboratories, our
radio interference measurement room
as well as the different application-
technology test-benches which we
have at our disposal. We would be very
pleased to test your developments

and advise you concerning the follow-
ing subjects:

m Materials: physical values
and properties
m Brush design
m Brush guide, brush clearance
and brush pressure
m RFI - Radio Frequency
Interference suppression
Impregnations
Carbon brush running-in
Carbon brush operating behaviour
Switch-off and signalling devices
Mounting of two different brush
materials in one motor
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Radio interference meas-

Documentation and

urements of electrically processing of radio

operated household
appliances and power

tools

interference measure-
ment data obtained

Washing machines sub-

ing in order to achieve
optimum service life for
carbon brushes

Endurance testing with
mitted to long-term test- professional tools

Circular saw. Testing of Long-term testing

the carbon brush oper- of permanent magnet
ating life under various motors

load conditions



Germany B Schunk Romania SRL

m Schunk Kohlenstofftechnik CmbH Rumania/Bukarest
Germany/Heuchelheim Telephone: +40 (21) 3 37 28 60
Telephone: +49 (641) 60 80

America

B Schunk Motorensysteme GmbH B Schunk Graphite Technology LLC
Germany/Ganderkesee USA/Menomonee Falls
Telephone: +49 (4222) 4 30 Telephone: +1 (262) 2 53 87 20

B Gerhard PrazisionspreRtechnik GmbH B Schunk Electro Carbén, S.A. de C.V
Germany/Obernzenn Mexico/Ocoyoacac
Telephone: +49 (9844) 9 71 10 Telephone: +52 (728) 2 82 78 90

Europe m Schunk do Brasil Ltda.

m Schunk Nordiska AB Brazil/Sao Paulo
Sweden/Lenhovda Telephone: +55 (11) 46 13 32 00
Telephone: +46 (474) 2 95 00

Australia
B Schunk UK Ltd. B Schunk (Aust) Pty., Ltd.
Great Britain/Pudsey Australia/Rowville
Telephone: +44 (113) 2 56 72 38 Telephone: +61 (3) 97 53 35 88

B Schunk Electrographite SAS Asia
France/Nanterre Cedex B Schunk Metal & Carbon (I) PVT. Ltd.
Telephone: +33 (1) 41 19 52 52 India/Bangalore

Telephone: +91 (80) 8 51 67 08

m Schunk AG
Switzerland/Kilchberg B Pichit Industrial Works Co., Ltd.
Telephone: +41 (1) 7 16 46 46 Thailand/Pichit

Telephone: +66 (56) 6 32 10 12
B Schunk Wien Ges.m.b.H.
Osterreich/Wien m Schunk General Carbon (Panyu) Co., Ltd.
Telephone: +43 (1) 6 16 68 07 China/Panyu
Telephone: +86 (20) 84 71 47 61
B Hoffmann & Co. Elektrokohle AG
Austria/Steeg B Schunk Carbon (M) Sdn. Bhd.
Telephone: +43 (6135) 40 00 Malaysia/Puchong
Telephone: +60 (3) 58 82 29 70
B Schunk Italia S.r.l.
Italy/Magenta B Schunk General Carbon Ltd.
Telephone: +39 (02) 9 72 19 01 China/Hong Kong
Telephone: +852 (2) 4 08 66 88
B Schunk Iberica S.A.
Spain/Pinto B Seung Lim Carbon Metal Co., Ltd.
Telephone: +34 (91) 6 91 25 11 South Korea/Ansan-City
Telephone: +82 (31) 4 91 27 22
B SIRMA Elektrik Komiirleri
Turkey/Karakoy
Telephone: +90 (212) 2 70 35 65

m Schunk Praha sr.o.
Czech Republic/Pilsen
Telephone: +420 (377) 45 41 11
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Telephone: +49 (641) 608-0
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