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“Globality” is part of our nature. Our production
and sales companies in more than 30 countries
in North and South America, Europe and Asia
manufacture and market high-value sealing com-
ponents worldwide. Our newest sales subsidiary
in Moscow was opened in January 2006 and
supplies customers in Russia, the Ukraine, in
Belarus and Kazakhstan with Simmering oil seals,
Merkel hydraulic products, ISC O-rings and
vibration control components.

It is exciting to see Simrit products in use on every
continent. Our story on pages 12 and 13 high-
lights Simrit sealing solutions in use in the cold
and remote environment of Antarctica. Simrit
components are not limited to every corner of the
world, but are also used above and below the
surface of the earth. Some of our airborne appli-
cations are spotlighted in the article on Eclipse
Aviation’s “air taxi” aircraft, while subterranean
seals are featured in the cover story about “Seals
for Leviathans”. One of these leviathans is the
world’s largest tunnel boring machine in use in
Madrid, Spain. The fact that Simrit spans such a
wide variety of industries indicates a breadth of
sealing solutions that is unmatched and promises
the most robust and reliable components for your
sealing needs.

However, all of our technology and product
breadth is meaningless without the ability to ap-
ply it to your unique situation. This is why our
sales and application engineers, product design
engineers and process technicians must all stay in
touch with you, our customer. It is through this

The President’s Message:

Simrit — Everywhere You Look

joint effort that true sealing innovation occurs.
This is one reason that we have recently added
Imperial Rubber of Nisku, Alberta, Canada to the
Simrit family. Their reputation for customer ser-
vice and fulfilling customer need:s in the oil and
gas industry makes them a perfect fit. You will be
hearing much more about the oil and gas seg-
ment in future editions of this magazine.

In this edition of “Simrit Insight”, you will find
new developments and interesting product solu-
tions from the Americas, Europe and Asia.

| would love to hear your feedback. Feel free to
send your comments to Insight@simrit.us and
please enjoy this issue.

el
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Cover Story

On the cover: The largest tunnel
boring machine in the world
was developed by Herrenknecht
AG in Germany. The technical
details are discussed in our story
on page 6. These types of ex-
ceptional machines require pre-
cise sealing solutions. Simrit of-
fers both large compression
seals as well as meter-long pro-
files. Our technicians can now
join profiles with large diameter
widths at the joint through vul-
canization.
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News
For the first time Simrit participated in the
Farnborough aerospace show 2006

Cover Story

Simrit Global
The Simrit Service Center in Moscow services
customers in Russia and in the other CIS states.

Applications

In a crane on a Japanese Antarctic research
station, Simrit’s low-femperature polyurethane
seals have passed their most extreme
durability tests to date.

Simrit is a preferred supplier to the Austrian
sport motorcycle manufacturer KTM.

The Eclipse 500 VL, a lightweight jet for six
passengers, has Simrit on board. Both companies
have entered into a long-term contract that will

supply Eclipse with seals from Simrit.

Materials
The characteristics of elastomer parts can also be
controlled through the joining of the rubber with

metal and plastics.

Simrit Service Center Cramlington

15,000 O-rings in Stock

The new Cramlington
Simrit Service Center
has over 15,000 differ-
ent articles in stock. The
service center located
near Newcastle in the
. northeast of England of-
Diane Reach leads  fers a very comprehen-
the Cramlington sive product range of
Service Center. O-rings and access to
the entire Simrit sealing
range. “We either have the required part
in stock directly or we can supply it within
one day”, says Operations Manager
Diane Reach (photo). She emphasizes that
the service center is completely focused on
quality and in many cases, not only fulfills
the expectations of the customer, but rather
exceeds them.
Among the service center's customers are
infernational heavyweights in aerospace
like the French Snecma and the British
companies BAE and Rolls-Royce.
Contact: diane.reach@simrit.com

DKG Prize

Award for Circuit Board

Simrit's “flexible circuit board with seal”
received the 2006 German Kautschuk-
Gesellschaft award in the elastomer
manufacturing category.

In this combination of circuit path and
seal, the sensors in the medium side and
the plug connections of the ambient side
are directly in contact with each other.
These components can additionally be
joined with a mount — an existing housing
cover for example.

The award was presented during the open-
ing ceremony held in early June 2006 at
the German Rubber Conference held in
Nuremberg.

Contact: axel.bartelt@freudenberg.de
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Simrit’s welded
metal bellows can
secure a wide
stroke within a
limited space.

Simrit Unveils Welded Metal Bellows

Durability, Flexibility and Corrosion Resistance

Dedicated to advancing technolo-
gy and maintaining high standards
of quality, Simrit has infroduced its
new line of welded metal bellows
for semiconductor manufacturing
equipment and a broad range of
other markets, including: aircraft

Seminars

and aerospace, marine, nuclear
energy, medical and pharmaceuti-
cal, and petroleum refining and
petrochemical.

“Our welded metal bellows have
the ability to perform in a wide
range of stressful environments, in-
cluding ultra-high vacuum, high
pressure and extreme fempera-
tures, making them an ideal pro-
duct for a great number of applica-
tions,” said Vinay Nilkanth, vice
president of business development
for Simrit. “Additionally, they pro-
vide the durability, superiority and
quality Simrit is known for supply-
ing to its customers.”

The Simrit line of welded metal
bellows are nestingtype bellows,
which are produced using a

unique ultrathin metal plate weld-
ing fechnology. These bellows can
secure a wide stroke within a limit-
ed space, which achieves a com-
pact equipment design. Simrit
welded bellows can be made
almost completely with weldable
materials, guaranteeing design effi-
ciency for each specification and
providing optimal performance.
Simrit's welded metal bellows offer
a range of features and benefits,
including: product longevity, corro-
sion resistance, sealing perform-
ance, cleanliness, spring character,
flexibility, as well as pressure and
heat resistance.

For more information, visit the
Simrit website at www.simrit.com.

All dates at a glance: www.simrit.de/academy

17th Innovation Forum

Smart Symbiosis

The last Innovation Forum has been
taking place on November 30th in
Weinheim, Germany. Broadcasting
via the internet, now in five lan-
guages, enabled a larger market to
participate in the event. “Intelligent
Symbiosis” took in a wide range of
topics for this innovation forum, for
example symbiosis between elas-
tomer and non-woven material and
between seal and sensor. Further
topics for the 17th forum have been
mould joining for extrusion profiles,
multipolfinal control elements for
industrial applications and a new
PU rod seal with optimal extrusion
protection.

You can find out more at
www.simrit.de/innovation_forum

ABES TECHNOSEAL, our new Preferred Distributor

South African Simrit Experts

The sealing specialist Abes Tech-
noseal is Simrit's new Preferred
Distributor in South Africa.
Founded in 1937, the company
has 60 employees and is located
in Elandsfontein in the Gauteng
province, the financial and eco-
nomic center of the Republic of
South Africa.

Abes Technoseal belongs to the
Hudaco Group (a Johannesburg
stock exchange listed company)
which consists of individual com-
panies for technical frade and
whose business areas include
bearings, drive technology, safety
equipment and parts for the auto-
motive sector. Abes Technoseal is
the sealing specialist of the group

and concentrates on the hydrau-
lic, pneumatic and sealing tech-
nology areas. The company, with
its decades long co-operation with
Simrit, uses the dense network of
over 50 subsidiaries of the Bear-
ings International concern in the
Republic of South Africa for the
distribution of the products. Natu-
rally, Abes Technoseal always
wanted to be more than merely a
technical wholesaler. Thus, they
offer additional services like appli-
cation and installation training,
product selection support as well
as support with troubleshooting
and fault repair.

Contact:

juergen.besser@simrit.de
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Simrit at Farnborough 2006

Towards European Aerospace Market

In an effort o mark its entry into
the European aerospace market
and to meet several current and
potential new customers, Simrit
recently exhibited at the Farn-
borough International Airshow in
Farnborough, Hampshire, Eng-
land. This is the first year Simrit
participated in the show, which

is one of the largest aerospace
events in the world.

The 45th biennial aerospace
extravaganza hosted more than
1,480 companies from 35 coun-
tries and trade visitors from around
the world. Simrit's participation at
this event demonstrated its grow-

SEMICON WEST 2006

ing commitment fo the global
aerospace market.

Simrit is dedicated to using its
engineering expertise and ad-
vanced technology to offer its
customers all over the world supe-
rior sealing solution products.
While at the show, Simrit un-
veiled its aerospace marketing
brochure along with several
other pieces of aerospace
oriented literature to introduce its
products to the market. All of the
literature that was unveiled at
Farnborough is available on the
Simrit website, www.simrit.com.
Contact: tim.lomax@simrit.us

Simrit Unveils New Products

Simrit has well equipped clean room fa-

cilities for the semiconductor industry.

More than 40,000 people attend-
ed Semicon West 2006 held mid-
year in San Francisco, CA. The
semiconductor trade show is
known to attract the broadest and
most global audience from the
world’s leading microelectronics
companies. This year Simrit intro-
duced two new product lines to
this fast-paced industry. The first,
the company’s line of magnetic flu-
id vacuum seals, is specifically de-
veloped for high-performance,

low-friction, rotary seal applica-
tions. Used on semiconductor
manufacturing equipment, the
Simrit magnetic fluid vacuum seal
design utilizes magnetic force to
maintain the magnetic fluid in a
specific position around the shaft,
which provides a liquid sealing
barrier to fluids and gases. Also
unveiled at Semicon West 2006
was Simrit's new line of welded
metal bellows (see page 4).
Contact: tim.lomax@simrit.us

Magpnetic fluid vacuum seal for the

semiconductor industry.
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The 45th biennial aerospace extravaganza hosted more than

1,480 companies from 35 countries.

Gas and Oil Industry

Simrit Acquires IRUC

In August, Simrit (through its parent company)
acquired the assets of Imperial Rubber and Ure-
thane Corporation (IRUC) helping to expand the
division’s presence in the oil and gas industry.
Simrit gained Imperial Rubber’s standards of
quick response time, depth of market knowledge,
strong customer relationships and competitive
pricing. Simrit also gained Imperial Rubber’s
wide range of product lines, including well ser-
vice products (swab cups, pipe wipers and blow
out preventer parts), cementing products (plugs
and packer cups), bonded seals and packer ele-
ments and inflatable packers. In turn, the custo-
mers of the former Imperial Rubber will have ac-
cess to Simrit's O-rings, polyurethane seals, shaft
seals and other fluid power and elastomeric
products. Simrit is dedicated to maintaining and
further developing the service level which cus-
tomers have come to expect from Imperial Rub-
ber. As part of Simrit, Imperial Rubber will con-
tinue to manufacture oil and gas products at its
two facilities located in Nisku, Alberta, Canada
and will distribute these products through Simrit.
Contact: tim.lomax@simrit.us
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Simrit Offers Precision Products for Heavy Duty Construction.

Seals for Leviathans

Be it rotary assemblies for wind power plants, filters for ore processing plants or
boring machines for motorway tunnels - these types of gigantic machines require
exceptional seals. Simrit offers world-class seals in the shape of large form seals

as well as meter-long profiles.

The M-30 motorway project in
Madrid is an exceptional tunnel.
With an inner diameter of 44 feet
(13.45 meters), the tunnel — which
will work to reduce the traffic in
the center of the Spanish capital
starting in 2008 — will have three
lanes for heavy freight vehicles in
each direction with additional
footpaths along the tunnel walls.
A depth of 246 feet (75 meters),
as well as pressures of six bar
place the highest importance on
accurate people and technology.

Independent cutting wheels

Not only is the 2.24 mile (3.6 kilo-
meter) tunnel remarkable, the bor-
ing machine being used to create
it is exceptional as well. Herren-
knecht AG, an international spe-
cialist for tunneling technology,
developed a unique cutting wheel
concept. An outer cutting wheel is
attached alongside a seven meter
diameter inner cutting wheel on
the same working level for a maxi-
mum boring diameter of 50 feet

M Simrit seals are utilized in the main drive of tunnel

boring machines with a nominal diameter of 25 feet

(7.6 meters).

B Construction and design of the sealing elements occurs

in corporation with the machine manufacturer.

B Extruded profile seals are used for the sluice doors of

the driver's cab of the tunnel boring machine.

Contact: clive.hill@simrit.us

(15.20 meters). Both cutting
wheels [yellow and red in the pic-
ture) can be rotated independently
and counterclockwise. Three con-
veyor screws are integrated into
the boring shield and transport the
excavated earth out the rear

of the machine. The torque of the
machine (over 125,000 KNm)

is powerful enough to raise a
large commercial airliner of over

400 tons using a long lever arm.
The seals in the tunnel boring
machine also reach proportions
not found anywhere else.

Tunnel boring below the
waterline

The Merkel seals supplied by
Simrit for the main drive have a
nominal diameter of 25 feet

(7.6 meters) and are currently the

Simrit insight. December 2006



largest seal supplied by the com-
pany. The giant seal ring with the
main bearing protects the heart
of the tunneling machine. This
main element is a multi-rowed
roller bearing with an eight

meter diameter and weighing

20 tons which incorporates the
rotating cutting wheel of the
machine and braces against the
enormous feeding force and
powerful torques.

The main bearing seal must first
and foremost protect the roller
bearing on the outside from the in-
trusion of excavated material such
as sand, water and rock. At the
same time, it must prevent oil dis-
charge. Large loads occur at the
seal location. In addition to the ac-
cumulation of dirt and the continu-
al rotation throughout the year,

Simrit insight. December 2006

these loads produce high excava-
tion pressure and vibrations. There
are also dimension-related larger
component tolerances and in-
creased play during operation
due to wear and deformation.

Installation sketch of the
seal location in the

tunnel boring machine.

Merkel seals sup-
plied by Simrit for

the main drive of
the tunnel boring ma-
chine (cross-section).

Tunnel boring machines with
shield driving are increasingly
used worldwide for difficult large
tunnel projects. The machine can
be used for a variety of applica-
tions, ranging from hard rock
tunneling machines (Gotthardt
tunnel in Switzerland), to tunnel
projects deep under the ocean
floor (Westerschelde tunnel in Bel-
gium), to under riverbeds (fourth
Elbe tunnel tube in Hamburg,
Germany).

Tunnel borings 200 feet (60 me-
ters) below sea level have already
been achieved and other projects
at approximately 500 feet

(150 meters) below the waterline
are being planned. The operating
pressures, which need to be
sealed at the seal location for
such projects, can be up to

1.5 MPa for seal diameters of
roughly 20 feet (six meters). In
addition to the German Her-
renknecht AG, the Canadian

The world’s largest tunnel boring
machine by Herrenknecht locat-

ed in Madrid, Spain is used for

boring a 2.24 miles (3.6 kilo-

meter) long vehicle tunnel.
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Cover Story

Joint vulcanization

Profiles, cord rings and even hose rings are
manufactured through an injection-molding
process (extrusion process). Depending on
the required diameter for the application,
the products are then curved and bonded
with adhesive (cyanoacrylate for example).
Simrit has many decades of experience in
this sector, and realizes that the joined
edge is a potential weak spot of the seal.
An attractive alternative is the vulcanization
of the joint — a process that Simrit has mas-
tered for large cross sections and a variety
of materials. This process has been successful
for seals of giant rotating blades of wind
power plants which are subject to extreme
weight. Together with the rotating assembly
manufacturer Rote Erde Hoesch, Simrit has
developed a seal that is vulcanized at the
joint.

The elastomeric material 70 NBR 215 544
is resistant to the aggressive hydraulic oils
of the blade regulators and has also passed
the ozone protection test in the laboratory.
Additionally, the material can be processed
in an extremely cost effective way.

Blades of wind power plants currently reach lengths of up to 328 feet (100 meters)

and must be able to move in response to wind conditions.

company Lovat has to be men-
tioned as one of the specialists in
this heavyweight profession.

Application consulting

The seal rings of the TBM series
have been developed specifically
for these hard conditions — from
the profile design to the materials
selection to the manufacturing
methods — and have already
proven themselves in hundreds of
tunnel boring projects.
Construction of the sealing loca-
tion, selection of the lubricating
system and design of the seal el-
ements are done in cooperation
with the machine manufacturer
and are individually adapted

for each application. Lastly, the

application technology experi-
ences from decades of coopera-
tion are a significant benefit.
Simrit has developed unique,
innovative manufacturing meth-
ods for the production of sealing
components. For example,
special sealing rings 33 feet

(10 meters) or larger can be
manufactured as endless,
compression molded rings,
without joints, in the tightest
tolerances.

From consulting to the packaging
according to code (via FEM
supported profile design), to
materials development in the
material laboratory, to the pro-
duction and quality assurance,
the respective plant manufacturer

Simrit insight. December 2006



Top photo: Testing the tensile strength of

a Simrit material. Bottom photo: Simrit pro-

duces profiles from the most diverse materials.

has access to specialized sealing
technology knowledge through
Simrit. In the event of an on site
installation of seals, special cut-
ting and bonding technicians are
available as needed to replace
seals in the tunnel.

Profiles and compression
seals

In addition to the main bearing
seals described above, there are
numerous other sealing locations
where Merkel sealing compo-
nents are successfully being
used. Sealing of articulated
joints and pumps, screw con-
veyor bearings, as well as rotary
unions are developed directly
with the component suppliers.

Full program: 3500 seal profiles

Be it tunnel boring machines, ship motors or hatches, when-
ever large sealing locations are difficult to seal, or can only
be sealed with costly compression seals or ISC O-rings, con-
sider seal profiles and cord rings. With a proven program

of over 3500 seal profiles, Simrit offers solutions for various
applications.

Moreover, any number of special profiles can be developed
in cooporation with the user. Rock grinding seals and ore
processing seals are just some of the products Simrit produces
that are 100 meters long and bonded to another large profile.
While rock grinders mainly need to be sealed against dust,
ore processing plants release various forms of vapors that are
hazardous to the environment. Simrit has extensive experience
with chemical resistant material mixtures. Since Simrit has its
own tool construction and testing laboratories, quality control
is ensured. Simrit has earned its ISO/TS 16949 certification.
As a materials specialist, Simrit can make over 2500 different
elastomer mixtures from its own formulas that are available for
various applications. Moreover, new materials are continually
being developed in Simrit laboratories for special customer
requirements, all specific to customer requests.

Seals in rotary assemblies of
wind power plants are subject

to extreme conditions.

The same applies for numerous
hydraulic motors and hydraulic
cylinders. For the sealing of the
sluice doors of the tunnel boring
machine, Simrit supplied elas-
tomer profiles manufactured with
the extrusion process which are
then bonded or vulcanized at
the joint.

Such profiles are usually more
cost-effective for specific sealing
locations (and often make more
sense technically) than compres-
sion seals or O-rings (see box).
In addition to large tunnel boring
machines in shield drive, remote
controlled micro machines (used
for tunnel operations) and other
drilling machines use Simrit seal-
ing components.

Simrit insight. December 2006
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Simrit Global

The Russian
excavator manu-
facturer Kraneks
touts the cutting-
edge technology

of it suppliers.

Simrit is one

of them.

Simrit Activities in Russia (CIS)

Contribution to
Industry Modernization

As the exclusive “western” seal manufacturer, Simrit has its own
subsidiary in Russia. Its headquarters in Moscow is complemented

by specialized sales engineers in the most important industrial regions
of the Russian Federation, Belarus and the Ukraine.

Satisfied customers are the best
resource fo gain new business.
Satisfied customers who speak
loudly and clearly are even better.
One such Simrit customer is the
traditional excavator manufacturer
Kraneks of the Russian Federation.
Kraneks' headquarters are located
in the architecturally beautiful city

of Ivanovo located some

217 miles (350 kilometers) north
of Moscow. Kraneks touts the

use of Merkel hydraulic and
hydrobearing seals in its bro-
chures. Additionally, the innovative
Hydrobearing VL is being incor-
porated into the company’s con-
struction machinery in the future.

Fleaoanpes “Simrit” (Fepwarin,
PTG CHRRGEAR SO

EBnoxu ynpasnesns

“Power Boost™.

Bnokk  ynpasneqws “Bosch Rexroth” (Fepmamsn) 00ECHEiMBART TOYHOS W NNaBHoe
BHINOIHEHWE Beex palodny onepaudi NpPW HW3KAY YWIDEBNAICLME YCURMAK, 4T0 CROGOBCTEYRT
LOCTHREHKIO MAKCHMANLHOH NDOWMIBOOWTENBHOCTH W komdopTHoCT. Ha Baokax ynpasnequs
WMEEaTCR KHONKA BENIDHEHNS 3BYKOBOIO CHIHANA ¥ KHOMKA BEAYEHNR DEXUMA FTMODOCHCTEMB!

I I Gromren

MouwHei  otonuTens “Eberspaecher” (Cephawus) npen-

‘ XODOWYD BUOHWMOCTDb.

and an TemMnEpaTyEl
. 8 xabuHe, Padeoixa NOTOKOB BOANYKA OT OTOMWTENS Mpe-
Q NOTBPAILAET SaMEP3AHWE CTEKON kabHel W oBeCnEYMBaET

Minsk

Belarus

Kiev

Ukraine

Successful seminar in the
steel capital

It's no question that Simrit has
arrived in Russia and in many
other countries of the former
Soviet Union (CIS). Simrit is not
only mentioned in local company
brochures, but has established it-
self with a warehouse in Moscow.
Step by step, sales engineers are
arriving at the most important in-
dustrial centers of the giant coun-
try and in centers of Russia’s not
so large neighbors, namely,
Belarus and the Ukraine and
Kazakhstan — an up and coming
industrial power where, the
Russian spaceport Baikonur is
located.

Reinhold Prinz, director of the
Simrit branch office in Moscow
observes that “The Russian econo-
my and the economies of its
neighboring states Ukraine, Bela-
rus and Kazakhstan will develop
very dynamically in the coming
years,”. He goes on to say that
Simrit wants to be there from the
very beginning and contribute to

Mosc
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Russian Federation

Astana

Kazakhstan

the rapid modernization of the
CIS industries. The Moscow
branch office was opened in early
2006. In February, Simrit was

the host of a sealing seminar with
over 100 visiting guests in Magni-
togorsk, located roughly 1200
miles (2000 kilometers) east of
Moscow. The city in the southern
Ural Mountains is the largest steel
site of the Soviet Union. Along
with MMK, it currently houses the
largest steelworks in Russia with
60,000 employees. The Simrit
conference not only attracted the
sales and technical management
from MMK, it also attracted man-
agement from other steel works

of the former Soviet Union. Addi-
tionally, employees from compa-
nies that produce machines for the
creation and processing of steel
attended the conference.

Four main segments

The metallurgy and steel branches
belong to one of the main market
segments that Simrit has formed in
Russia and in the other CIS states.

Further important branches are
the industries of construction and
agricultural machinery, mobile
hydraulics and diesel engines. The
company’s main product groups
are also defined: Merkel hydraulic
seals, ISC O-rings and Simmer-
rings. In the hydraulic seals and
Simmerrings market, Simrit was
able to double its sales volume in
the CIS states last year. Even with
a branch office and warehouse in
Moscow and technical presence
in the most important industrial
centers, Simrit still plans fo ex-
pand its entire product range

in the coming years.

Based on the company’s relation-
ship with Kraneks, this is a promis-
ing prognosis.

Simrit Service Center Moscow
11114 Moscow

Uliza Elekirodnaya 2, Building 12-14
Telephone: +7 495 380 0650
E-Mail: info@simrit.ru

Simrit is well placed with its Russian head-
quarters and warehouse in Moscow and
sales engineers in the prominent industrial

centers throughout the country, as well as

the remaining CIS states.

Simrit specialists with Kraneks engineers in front

of a Kraneks factory building in Ivanovo.

Russia: 'crisis' years are over

After many years of crisis, the
Russian Federation is currently in

an economically stable situation.
Russia and some of the remaining
CIS states, in addition to China and
India, are considered to be one of
the largest growth areas worldwide.
In the last five years alone, the Rus-
sian economy has grown at an aver-
age rate of 6.5 percent. Higher
crude oil and natural gas prices
lead to a balance of frade surplus in
the last year.

The economic and financial crisis

of 1998 is over and the coming
years are looking positive. Many

of Simrit's general industry European
customers, for example Festo,
Danfoss, Camozzi, Merloni, Bosch
Rexroth, Demag, INA, Miller Wein-
garten, Uhde and Wilo are already
active with their own subsidiaries in
Russia and some of the former Soviet
Union's successor countries.

Simrit Global

Simrit insight. December 2006
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Applications

Low-temperature PU Materials in Use in the Antarctic
Tough Like an Emperor Penguin

In a loading crane on a Japanese Antarctic research station, Simrit's Merkel seals,
which are based on the low-temperature polyurethane 92 AU 21100, have passed
their most extreme durability tests to date with flying colors.

The extension cylinder of the loading

crane currently works absolutely leakfree.

The loading crane of the Austrian
company Palfinger is only in use
for three months out of the year.
During these months, it moves a
200 kilogram heavy cable drum
and cable rollers with one ton of
weight. The crane only operates
in the warmest months of the sum-
mer when it's still only -4 to —40° F
(~20 to —40 °C). In the remaining
months, it stands frozen solid in

M Seals from the low-temperature material 92 AU 21100
were installed in a loading crane in the Antarctic.

M At the time of commissioning, the oil had a temperature
of —=18° F (-27.8 °C).

M The outside temperature at the time of commissioning
was —17.5° F (-27.5 °C).

M Under these conditions, the use of normal seals resulted

in leaks in the area of the boom and extension arm

cylinders.

B With the installation of the seals based on 92 AU 21100,
the seals functioned flawlessly.

Information at www.simrit.de/E/insight

Contact: mathias.burkert@freudenberg.de
Brochure ,Merkel low-temperature polyurethane”
at www.simrit.de/E/insight/fields_of_application

the freezing temperatures covered
with ice and snow. At times, tem-
peratures during these months fall
to —=105° F (=76 °C]) in extreme
cases. By now, you've already fig-
ured out the location of the load-
ing crane. It stands in the largest
natural freezer on Earth — the Ant-
arctic. More precisely, at the Japa-
nese Dome Fuji research station.
Two years ago it was delivered
there by the Japanese company
Furukawa, trade partner of
Palfinger in Japan.

Loading cranes are often used un-
der extreme conditions. The Ant-
arctic location is definitely one of
exceptional extremes. With its
13.2 million square kilometers of
land surface, the Earth's sixth con-
tinent is clearly larger than all of
Europe with only 10.5 million
square kilometers and holds
records in many areas. For exam-
ple, up to 98 percent of the hospi-
table living and working space is
permanently covered by an ice
cap which can reach a thickness
of nearly 3 miles (5 kilometers).

Nearly 90 °C below
freezing point

Besides being the geographic
South Pole (the magnetic South
Pole lies roughly 1600 miles
(2,600 kilometers) below the
South Pole of the continent), the
Earth's cold pole is located on ar-
guably the least researched land
mass on the planet with a record
low temperature to date of ~129° F
(-89.2 °C). But even in such a life
threatening environment, there are

many animals and plants native to
this climate that are exceptionally
well adapted. One example is the
emperor penguin which raises its
offspring in the Antarctic. Like the
emperor penguin, there are also a
few people who work there — pri-
marily scientists and technicians —
and their machines need to be as
resilient as the emperor penguins
to be able to beat the freeze that

the Antarctic serves up.
It is clear that under such extreme
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conditions even the seals in the
crane have to greatly surpass nor-
mal standards. A seal is needed
with material properties that are
as tough as an emperor penguin.
Even very good seals in standard
materials quickly reach their limits
here. And if that seal or “link in
the chain” fails, then the entire
tool stops working. This is even
more disastrous with a machine
that only works a quarter

of the year.

Converting to
low temperature PU

For the crane manufacturer Pal-
finger and Japanese researchers
and technicians, the Simrit devel-
oped low temperature material
92 AU 21100 (also see Simrit
insight 2/2005, pg. 10) is an
enormous gain in productivity.

For the men and women on Dome
Fuji, Simrit seals are of enormous
importance at all times. Simrit en-
gineers know the advantages of
low temperature polyurethane
seals compared to the previously
installed normal seals. There was
no comparison between the two
seals when an oil leak occurred in
the extreme climate one summer
on the cylinder seals of the boom
and extension arm. To prevent
future leaks, in the 2005/2006
season, the crane was changed
to seals manufactured from the
low-temperature polyurethane
material.

The material retains its flexibility
at temperatures as low as -58° F
(=50 °C). The first test run with
the newly installed seals occurred
on January 20, 2006 - Antarctic

midsummer — when the outside

temperature was —17.5° F

(- 27.5°C).The oil used in the
crane (AVIA Artic32) had a tem-
perature at the time of commis-

sioning of -18° F (-27.8 °C).
No more leakage

The temperature range of the seal
material offered a sufficient mar-
gin of tolerance in order to also
still be serviceable in extreme situ-
ations. No additional oil leakages
have occurred in the area of the
boom and extension arm cylinders
since the installation of the special
Simrit seals. Apparently, the long
period of immobility of the crane
with low temperature as low as
-105° F (-76 °C) have not had a
negative effect on the behavior
after the thawing and commission-
ing at the start of the Antarctic
summer.

Applications

Loading crane from

Palfinger at the

Japanese research

station Dome Fuji

in the Antarctic.
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Simrit Supplies Sport Motorcycle Manufacturer KTM
°
Day-to-day Quality Rally

Sport motorcycles from the world-famous Austrian sport motorcycle manufacturer KTM are tested on race-
tracks all over the world, including the Dakar Rally. But before they can be tested on a racetrack, the
day-to-day rally of quality has to be won. Naturally, this pertains to suppliers like Simrit.

KTM sport motorcycles can handle every type of ground condition: 950 Adventure Machines on a Fjord in Norway (left), a Super Enduro
950 R at the Dakar Rally in the Sahara (middle) and a 990 Adventure on the beach on the Canary Island Fuerteventura.

KTM is a master of its trade and

a proven world champion many
times over. One hundred and
twenty world championships

(60 in the last five years) have
been achieved by the Austrian
sport motorcycle manufacturer

to date. Six of these victories were
won at the Dakar Rally in Africa.
The company from the Upper Aus-
trian township of Mattighofen
near Salzburg is one of the most
successful and well-known brands
in international motor sports.

B KTM motorcycles are suited for both professional and

recreational riders.

M Only technically outstanding concepts that endure the rigorous

selection process ol

n the racetrack are brought into production.

B KTM practices the shortest path supplier to industry policy.

M Simrit supplies friction-optimized Simmerrings for the

crankshaft seals o
B Numerous seals a

f two-stroke engines.
nd formed components were developed

specifically for the high requirements of KTM.

Contact: peter.thalinger@simrit.at

KTM Motorcycles, which are
exported all over the world,
are known for their first-class
characteristics such as low
weight, high performance,
exceptional handling and
unmistakable design.

Rapid development cycles

KTM sport motorcycles are
oriented to competitive sports,
but can be used for both pro-
fessional and recreational use.
High-quality components and
continual technical advance
ments shape the entire KTM
model range.

KTM's main product category
consists of off-road motorcycles
for enduro and motorcross,
although more street models
are being added. The Product
development cycles are as fast
and robust as KTM motorcycles:
one to two new models are
brought to market each season.
Future plans include the produc-
tion of its own four-wheel racing

sport motorcycle which is currently
being manufactured in Europe's
most modern motorcycle factory
in Mattighofen.

In recent years, KTM has doubled
its production capacities due fo
new factory facilities.

KTM engineers are working

on the development and design
for future motorcycles. The com-
pany, which currently employs
200 employees, is already
testing the new prototype
motorcycles at the racetrack.
Only the technically outstanding
prototypes that withstand the
selection process on the race-
track will be brought into pro-
duction.

Shortest path supplier policy

The production line in Mattighofen
consists of four manufacturing
lines with 16 stations per line

and nine subassembly units.

On average, 380 motorcycles
are produced each day, each
passing the appropriate testing.

| 14
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The high quality that is required
from KTM engineers and workers
every day is also demanded of
KTM suppliers. The company only
utilizes suppliers that are located
near KTM. This ensures flexibility,
easy access to products and
personal relationships between
engineers with has had a positive
effect on total quality.

Forty percent of all KTM suppliers
are from Austria, with more than
50 percent in a 62 mile (100 kil-
ometer) radius from Mattighofen.
For decades, Simrit has been one
of the preferred suppliers within

this radius. Numerous seals and
molded components have been
developed specifically for the
technical requirements of

KTM, for example the friction
optimized Simmerring oil seals
for the crankshaft seals of two-
stroke engines.

Broadening of the model
policy

Simrit also supplies KTM sport
motorcycles with molded compo-
nents like intake fittings, dia-
phragm mounts and valve stem
seals, as well as decoupling

elements for the valve cover and
housing seals. A cylinder head
seal is currently in the works.

In fiscal year 2004-2005,

KTM increased sales and total
revenue.

Besides the racing and off-road
models, KTM will be integrating
additional street motorcycles

in its product range.

The creation of a two-cylinder
950 Adventure model as a
“crossover model between off-
road and street” was only the
beginning.

Special Simrit
products for the
KTM sport motor-
cycles: (from left to
right) intake fitting,
Teflon coated
Simmerring, valve
stem seals, valve
cover seals and
reed blocks.

KTM artist's conception sketch for

a four-wheel racing motorcycle.

Simrit insight. December 2006
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Flying High with Sealing Safety

The Eclipse 500 VL, a lightweight jet for six passengers, from Eclipse Aviation Corporation has Simrit on
board. Both companies have entered into a long-term contract that will supply the Eclipse 500 VLJ program

with Simrit seals.

A plane that acts as a taxi is not
just a future concept for the engi-
neers at Eclipse Aviation. Using
novel technology, the aircraft
manufacturer wants to add new
dimensions to the emerging per-
sonal aircraft marketplace.

Additionally, they want to achieve
this with end prices that are half of

what rival companies offer.
Using a Pratt & Whitney

engine, Eclipse builds a two
engine turbo jet aircraft that can
carry up to six passengers.
Simrit's aviation seals are part
of this revolutionary aircratt.

A long-term contract has secured
that Simrit of America will supply
the Eclipse 500 aircraft with
Simrit seals.

With the supplier’s materials
competency and strong fechnical
ability, Simrit Americas combined
with Simrit of Canada are firm
partners to both Pratt & Whitney
and Eclipse.

M Novel, small jets are a more reasonable alternative to

the conventional airlines for less frequently traveled

routes for frequent flyers.

B Eclipse Aviation not only provides superior techno-

logy, but has broken through the price barrier.

M Simrit supplies both the engine manufacturer

Praft & Whitney and the aircraft manufacturer Eclipse

with aviation seals.

M Pratt & Whitney and Eclipse place their trust in

Simrit's knowledge of materials and construction.

Contact: tim.lomax@simrit.us

Eclipse wants to revolutionize the air taxi market with its innovative small jet planes,

novel technology and sensationally low prices. Simrit is a proud supplier of the seals

for the jets, as well as other aircraft parts.

The advantages of air taxis

The concept of the air taxi originat-
ed in the 1990s. The service is
recommended for distances be-
tween approximately 300 miles
(500 kilometers) to just over 1,200
miles (2,000 kilometers) and saves
on time, especially on less fre-
quently traveled routes. Plus, an
air taxi flight eliminates commer-
cial ferminals and long layovers
since small jet aircraft can serve
many connections in a short peri-
od of time. The Eclipse 500 VLJ
transports up to six passengers at
a cruising range of approximately
1,100 miles {1.800 kilometers)
with a speed of almost 430 mi/hr
(700km/hr) and an altitude of up
to 41,000 feet (13,500 meters).
Until the Eclipse 500 VL, this type
of transportation was too costly for
use as a “taxi service.” With a
price tag of $1.5 million U.S. dol-

lars, an end price far below its
competitors, Eclipse is making the
air taxi a reality.

Simrit securing human life

In addition to those individuals in-
terested in leisurely travel, the
Eclipse aircraft are also appealing
to business people who are fre-
quently required to travel short dis-
tances. The increasing production
numbers are a direct indication
that this creative system is a suc-
cess at operating at the highest
technical level. Simrit supports this
technology with its specialized
sealing and materials, as well as
its technical knowledge, guaran-
teeing a reliable and safe func-
tioning machine. Because one
thing is clear: a seal must never
fail in an aircraft where lives are
ultimately depending on these in-
conspicuous rubber parts.
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Bill Bonder, Vice President Supply Chain, Eclipse Aviation, about Simrit:

“The Team Approach sets Simrit
Apart From its Competitors”

Simrit is a proud supplier of seals being used in the Pratt & Whitney engine of the
Eclipse “taxi” jets and the other parts of these aircrafts. Vinay Nilkanth, Vice
President of Business Development of Simrit interviewed Bill Bonder, Vice President
of Supply Chain, Eclipse Aviation.

Eclipse 500 Very Light Jet is mak-
ing news these days, but | am sure
it wasn't so in the early stages of
development. Can you describe
how this journey has been for
Eclipse and from a supply chain
standpoint?

During the early stages of develop-

ment, the majority of the supply
base was really skeptical of how
successful Eclipse Aviation would
be in the “taxi in air” concept, as
well as the volumes we were pre-
dicting. Everyone viewed us as a
“risky” investment from the tooling
and product development stand-
point.

Now, seven years after its incep-
tion, suppliers are viewing us as
an "opportunity” and knocking
on our doors.

What criteria did you use to select
your supply base for such an im-
portant program?@ How did you
implement your criteria in your
selection processé

From the beginning, the main
selection criteria used by Eclipse
included several elements: part-
nership, long-term relationship
and financial stability, product
capability, consistent perform-
ance and the supplier’s transpar-
ency in open communication.

In addition, Eclipse was also
interested in working with suppli-
ers with a quick ramp-up ability,
cost effective solutions and high
quality levels.

Why did you choose Simrit as a
supplier for the Eclipse 500 V1J
program?

The Simrit name is recognized in
the aerospace industry in a very
positive way, especially related to
product quality. It was clear from
our early meetings with Simrit that
the required attributes for supplier
selection were all met.

What do you feel are the advan-
tages of working with key suppli-
ers like Simrit? What, in your
opinion, is unique about Simrit’s
products and services?
Predictable delivery performance
and high quality are almost a
given with suppliers like Simrit.
But what Simrit proved early on is
its ability to be responsive to our
needs, flexibility in design modifi-
cations and proven quality and
product performance.

Since Eclipse's sourcing philoso-
phy is dual sourcing whenever
possible, how do you rate Simrit in
comparison fo its competitors?
Simrit is not only the top seal sup-
plier, but is also one of the best
partner suppliers across Eclipse
Aviation's supply base. Simrit's
team approach between sales,
manufacturing and customer
service sefs the supplier apart
from its competitors.

Is there an advantage for Eclipse
in that Simrit also works directly
with Pratt & Whitney for its
PWé&10 engine?

Simrit's relationship with

Pratt & Whitney — although not
directly related — proved to us that
Simrit is a valued player in the in-
dustry. It also showed that Simrit
is entrenched at major OEMs in
the aerospace industry.

How has Simrit helped you

meet your goals for production
quality?

So far, Simrit has done well with
its product quality and initial cost
expectations, as well as at the ini-
tial FAA approval stage. The key
will be continued support during
the ramp-up stage of the Eclipse
500 aircraft.

What do you see as the biggest
challenges facing your supply
chain management in the next
five years?

Since most aerospace supply
companies are familiar with

low volumes, our biggest chal-
lenge is to make sure that the
supply quality remains the same
or improves as our volumes
ramp-up.

What are the most valuable
services Simrit can provide

to you?

Continuity, quality and cost reduc-
tion initiatives combined with
Simrit's lean approach are very
important to us. Those attributes,
combined with the level of service,
partnership and support Simrit is
known for, will be an asset to our
organization.

Applications

From “risky in-

vestment” to an
"opportunity”:
Simrit is the
preferred
sealing vendor
for the Eclipse
500 VU planes.

Simrit insight. December 2006
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The layers above
the dashed line

can impair an

optimal adhesion
of the metal-elas-
tomer-bond.

Adhering Elastomers to Metal or Plastics

Bonding is Key for the Entire Component

The properties of elastomer parts can be controlled by the chemical makeup of the elastom-
ers and by the adhesion of the rubber to metal and plastics. However, experience is
required to ensur the connection is stable.

Schematic makeup of the metal surface

10 - 100 pm Dust, metal grit
These
layers must 3nm-0,5pm Grease, residual oil, adsorbed gas molecules
be removed
Metal oxide, metal hydroxide
T _y :
up to ~ 5.000 pm Base material with changed microstructure
This
area defermines
the part Base material with unchanged microstructure
properties
L 4

The combination of elastomers
with special materials, such as
steel, fabric or plastic, allows for
the increased rigidity of the sub-
stance. In this way, anisotropic
parts can be manufactured with

B Composite systems normally consist of a medium, an

adhesive system and an elastomer.

B Impurities such as grease and oil prevent the optimal

bonding to the elastomer.

M Pre-treatment of the metal parts is an essential step.

W After the metal preparation, the adhesive material is

applied.

M Since the failure of the bond leads to the failure of the
entire component, the rubber-metal bond is critical.

M The quality of the rubber-metal bond cannot be con-

firmed via non-destructive tests.

Contact: meike.rinnbaver@freudenberg.de

both high rigidity and high elastic-
ity. This property profile can be
found with rubber-metal and rub-
ber-plastic combinations. Most
composite bodies are subject

to dynamic loads under diverse
environmental influences.
Therefore, a firm and permanent
bonding of the elastomer material
to the medium is required in order
to withstand the mechanical and
chemical loads.

Composite systems normally
consist of the rigid medium, an
adhesive and the elastomer.
Oxide layers form on the metal
surface through contact with
atmospheric oxygen.

These layers can impair an opti-
mal adhesion with the elastomer.
Furthermore, contamination by
grease, oil, water or dust can
prevent the optimal connection to
the elastomer.

Pre-treatment of the metal
parts

Normally, the stamped metal parts
are provided with cutting and cor-
rosion protection oil. To achieve a
firm and permanent bonding of
elastomer to the metal, the pre-
treatment of the metal parts is
essential. The metal parts run
through a series of immersion
baths on the “case treat line” that
fulfill different functions:

M The degreasing of the metal
parts occurs using strong
alkaline aqueous solutions.

B Adsorbed oxide layers (rust)
can be removed in the pickling
baths.

M The metallic surfaces are very
reactive after the cleaning and
prone to corrosion. In an acti-
vating bath, the metal parts are
prepared for the next step.
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M The superimposing of a layer of
zinc phosphate serves as corro-
sion protection and the surface
is enlarged at the molecular lev-
el (“molecular blasting”).
Through phosphating of the
metal surfaces, the adhesion to
the elastomer is improved.

M Passivation of the metal parts
occurs as a final step to prevent
new rust formation.

In place of metal as the rigid
medium, plastics are increasingly
being used, keeping in mind that
the components must have a good
compatibility to begin with. In

the best case, plastics can be
bonded directly without pretreat-
ment. The bonding occurs via
mechanical anchoring (over
spraying) or via co-vulcanisation.
However, a firm adhesion is

only achieved through a chemi-
cal bonding. After the metal
preparation, the adhesive is
applied. Generally, there are

two possibilities:

the use of a two-layer system con-
sisting of a “primer” and the actu-
al adhesive agent, or a one-layer
system with only a bonding agent.
With a two-layer system, the prim-
er serves as the corrosion protec-
tion and ensures the bonding to

Pulling off of the elastomer

from the metal (bonding fault).

the second layer (adhesive agent).
A prerequisite for a good adhe-
sion is the complete wetting of

the substrate surface and a cover
wetting with the rubber matrix.

To achieve a good adhesion, a
matching of the vulcanization
conditions with the reactivity of
the adhesion system is necessary.
The art of the pre-treatment lies
(among other things, with the ap-
plication of the correct bonding
agent) in the achievement of an
even bonding agent layer.

Rubber composite parts are sub-
ject to various stresses when deal-
ing with thermal and mechanical
loading, corrosion or the exposure
to the most diverse conditions.
Adhesion faults can therefore criti-

The quality of the rubber-metal-bond is determined by at least four parameters.

® Rubber mixture \

 Vulcanizations kinetics
 Type and amount

o Composition of the
of fi!lgrs ' Rubber-metal-bond oxide layer
® Auxiliary material  Topology

* Type of bonding agent

® Chemistry

® Interaction with the metal
o Interaction with the rubber

/ * Type of metal

® Pretreatment

\ Processing

* Moulding process
® Temperature

® Pressure

o Tool design

Tear in the elastomer

(good rubber-metal-bonding).

cally impair the stability of the
entire component and ultimately
lead to the failure of the seal.

Peeling test

Unfortunately, the quality of the
rubber-metal bond cannot be con-
firmed via non-destructive tests.
Peeling tests are therefore used for
testing the bond. Peeling strips
are bonded to metal strips for
this process. The metal strips are
clamped and a strip of the elas-
tomer is clamped in the tension
testing machine.

Depending on the requirements,
the elastomer is pulled at an
angle of 90 degrees with constant
speed. If a tear occurs in the
rubber, an optimal adhesion is
present. If the coating is partially
or completely torn off, it is consid-
ered an adhesion fault. There are
many causes of adhesion faults
that range from impurities to an
incorrect adhesive agent to pro-
cessing faults. Since the failure

of the bond leads to the failure

of the entire component, the
rubber-metal bond has a high
significance for the manufacture
of seals. Simrit not only has many
years of experience with mix-
tures, it also has experience

with elastomer composite ad-
hesion with specific application
requirements.

Simrit insight. December 2006
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Simrit's technology expertise is more than experience.
It's innovation.

Technology is a wide world unto
itself, but there’s one area where
experts in every field agree: reliable
sealing is essential to success.

Our mission in serving every sector
of the technology spectrum is to
provide the most comprehensive
range of sealing solutions for
specific applications, and to be

866-2SIMRIT

exceptional customer service

WVe''e

Freudenberg-n>x

ready with creative solutions when
you develop new technologies.

As a leader and dynamic innovator
in the sealing industry, Simrit, with
its unique global network, plans
for the continual expansion of our
products and services—ijust as
we're discovering new materials
and exploring future processes.

www.simrit.com

e field engineering support ¢

INTERNATIONAL SEAL %}

The Simrit connection delivers
the critical components for every
industry: the most advanced
products, superior service,
innovative technology.

simrit

A Division of Freudenberg-NOK

Your Technology Specialist
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M\ DISOGRIN

MERKEL

total sealing solutions



