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Introduction

Any system can only be as functional as the lifespan of its weakest component.

This rule applies to all products in general - and to mechanical seals in particular.
Investigations have shown that the mechanical seal is a critical component in
pumps. The most frequent cause of damage to mechanical seals is still the damage
to the sliding faces due to inadequate lubrication which results dry-running.

This is precisely where the DiamondFaces® innovation comes in.

EagleBurgmann has designed the innovative DiamondFaces® microcrystalline
diamond coating for mechanical seals especially to counter this operating
conditions. Through intense collaboration with our customers, suppliers and in this
case especially with the Fraunhofer IST in Braunschweig, we have now developed
this manufacturing technology for mass production.

With DiamondFaces®, EagleBurgmann has launched a development on the market
to provide outstanding wear protection in conditions of dry-running, mixed friction
and abrasive media. As a result, the service life of mechanical seals has been
increased many times over for a large number of applications, the maintenance
intervals correspondingly extended and the life cycle costs significantly reduced.

DiamondFaces® from EagleBurgmann - the innovation for longer
running times and greater reliability for your pumps and mixers.




Applications

Mechanical seals from EagleBurgmann
cover an extremely wide range of
applications in numerous industrial
sectors. They are used as shaft seals
in pumps, agitators, compressors and
other rotary machines which handle
liquid and gaseous media. Mechanical
seals are usually safe and reliable
components which, when working
correctly, generally operate wear-free.

Recommended applications

But, when lubrication is insufficient or
when the seals are running dry, the
sliding faces become extremely hot
within a short time, leading to their
destruction and total breakdown.

The DiamondFaces® innovation comes
into its own when it is the reliability of
pumps and mixers that matters. The

specially developed crystalline diamond

coating offers the same advantages

as natural diamond and is eminently
suitable for applications in the oil

and gas industries, the chemical and
pharmaceutical industries, refineries,
building services and slurry applications.

0il, Gas
Multiphase applications

Chemical industry
Maximum chemical resistance

Pharmaceutical industry’ -

Ty Refineries,
Dry-running without-product contaminating

Low=boiling-point media




Main causes of pump damage

The problem-free operation of pumps Out of the key components of a pump, International analyses have clearly

is an essential requirement for cost- the mechanical seal has so far been the  shown that mechanical seals are

effective and reliable operation of plants  one with the shortest average service responsible for 39 % of the damage

and systems. life. It therefore has a major influence to pumps and are therefore the most
on the MTBF/MTBR values of the frequent cause. A breakdown of the
system as a whole. costs accounted for by pump repairs

also clearly shows that mechanical
The primary aim of all operators must seals represent the largest single factor
be to significantly improve the MTBF/ at 44 %.
MTBR values of the pump/system
and minimize the process downtime
costs which result from unplanned
interruptions.

Causes of pump failure Pump repair costs
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Source: OMV AG, Pumps in Process Engineering, 2002




The pairing of sliding faces remains Damage analyses carried out by

the most critical part of a mechanical EagleBurgmann have shown that 55
seal. Insufficient lubrication and the % of all mechanical seal damages
associated dry-running will cause are caused by dry-running. Thus,
immediate destruction of the sliding approximately 21 % of all pump

faces if two hard materials are paired damages are caused by dry-running of
together. This risk can be reduced to the mechanical seal.

some degree by pairing a soft material

with a hard material (carbon-SiC) but, in  The analyses performed by Grundfos,

this case, the carbon wear significantly ~ who (according to their own

compromises the service life of the publications) examined the causes

component. of around 1.3 million pump failures,
concluded that dry-running the seal
was responsible for 18 % of the overall
malfunctions.

Analysis for breakdown of mechanical seals

- B Dry-running

Normal wear
Material resistance
Installation faults
Miscellaneous

Source: EagleBurgmann, damage analysis, 2006

DiamondFaces® can increase

the service life of mechanical
seals many times over for a large
number of applications hecause of
the excellent wear protection this
innovation provides where dry-
running, mixed friction or abrasive
media are concerned - and
therefore considerably extend the
maintenance intervals.




DiamondFaces® is a synthetically
manufactured, ultrapure diamond with
the same outstanding properties as
the natural stone. A microcrystalline
coating of 8 pm thickness on silicon
carbide seal faces which is capable of
performances previously unheard of for
mechanical seals.

What is a diamond?

Diamond is the hardest natural material
that is known. The difference hetween
diamond and graphite lies in the
number of bonds and the number of
covalent spacings between the atomic
lattices.

Graphite has 3 covalent bonds, whereas
diamond has 4 covalent bonds. The
increased hardness results from the
higher packing density of the diamond
structure. In contrast to diamond, the
atomic lattice structure of, for example,
graphite can be shifted slightly, which

is the reason for the good lubricating
properties of graphite associated with
high wear (material removal).

Diamond is not DLC
(Diamond Like Carhon)

DLC is a coating process which
EagleBurgmann uses in gas-sealing
technology. DLC coatings have a high
proportion of graphite (as high as

60% in some cases) so the material
properties can be anywhere between
those of graphite and those of diamond.
DiamondFaces® technology on the
other hand uses pure crystalline
diamond.

Diamond

sp® = 4 covalent bonds

Graphite

sp? = 3 covalent bonds




So why choose a diamond
coating?

The SiC/SiC material pairings which
have been increasingly favored for seal
faces during the last 10-15 years offer
excellent chemical resistance, high
resistance to abrasion and are virtually
wear-free, but only when adequate
lubrication is provided in the sealing

gap.

Any form of insufficient lubrication

due to dry-running results in massive
temperature increases and damages
the sliding faces and secondary seals
(O-rings). In extreme cases, the time to
total failure of the sliding faces may be
just a matter of a few seconds.

Combining SiC seal faces (seat
housings) with the DiamondFaces®
coating allows longer dry periods (up to
several hours) with a reduced build-up
of heat.

DiamondFaces® has the following
outstanding characteristics:

1. Low coefficient of friction

2. Virtually no wear

3. Outstanding coating adhesion
4. Optimum surface evenness

1. Considerable reduction of the
coefficient of friction

Extensive general and application-
specific tests have been performed

in order to optimize the compaosite
material, SiC-diamond. The most
important objective was to minimize the
coefficient of friction during dry-running
(gas lubrication using N,) and wet
friction. The outstanding performance of
the innovative DiamondFaces® coating
has been confirmed during tests at
EagleBurgmann and Fraunhofer IST.
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The coefficient of friction measured
when dry-running coated silicon carbide
seal faces (DiamondFaces®) was lower
than that measured for an SiC/SiC
standard pairing by a factor of 5. Due
to the excellent dry-running properties,
the microcrystalline diamond coating
withstood up to several hours of dry-
running with reduced build-up of heat.
This has been confirmed by extensive
field tests in various applications.

Test parameters

Sliding velocity: 2 m/s
Contact pressure: 0.3 N/mm?
Medium: dry-running with N,

0,0

0 2000 4000

6000

8000 10000 12000 14000

Running time [s]

Source: EagleBurgmann test-bench results,
coefficient of friction for gas lubrication using
dry nitrogen



The difference between DiamondFaces®
and SiC/SiC standard pairing was even
greater with liquid lubrication. In this
case, the coefficient of friction was up
to 8 times lower.

The essential advantages:

= Reduced sliding-face friction reduces
the heat generated by friction and
therefore increases dry-running
reliability.

= The minimized friction reduces the
amount of heat generated in the
seal and thus protects the secondary
sealing elements (0-rings).

= The reduced power consumption
of the sliding faces allows reduced
cooling of double acting systems.

= Higher temperature application limits
for low-boiling-point media

= The power demands of the pump are
lower
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Source: Fraunhofer IST test-bench results,
deionized water, v, = 7.6 m/s, p=1 MPa




Crystalline diamond coating

2. Virtually no wear

Diamond is famous for its unsurpassed
hardness and excellent chemical and
thermal resistance. It is extremely
important to distinguish between
diamond-like carbon coatings (DLC)

- which EagleBurgmann has been
using for many years for anti-wear

protection in gas-lubricated mechanical 10.000 HY Hardness
seals - and the new DiamondFaces® 1150 GPa Young's modulus
2.000 W/mK Thermal conductivity

coating. The DiamondFaces® coating is

DLC (Diamond Like Carbon)

1.000 ... 4.000 HV
30...220 GPa
0,1...10 W/mK

a crystalline diamond coating.

The essential advantages:
Virtually no wear
(- extremely long service life)
Outstanding wear protection even
with media with high solids content
since diamond is the hardest
known material
Coated hard/hard pairing
-+ long service life (with a carbon/
SiC pairing the service life would be
limited by the carbon wear)
No reduction in the application limits
because of the instability of carbon,
no support rings necessary
Long service life even during partial
dry-running
Maximum chemical resistance
-+ gnables standardization

The diamond coating is characterized by
virtually no wear, even when diamond
coatings are running against each

other. The 8-pm thick microcrystalline
diamond coating therefore guarantees
an extremely long service life compared
with uncoated SiC seal faces.

Wear rate

The average wear rate during dry-
running conditions (N,) is between
0.08 wm and 0.2 p.m per hour
and is determined by differential
measurements before and after
tribological tests.
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Source: Fraunhofer IST test hench results,
random checking with N, gas lubrication and
wet medium deionized water




3. Outstanding coating adhesion

The diamond forms a chemical bond
with the silicon carbide and the resultant
coating adhesion exceeds all known
practical requirements. The coating
adhesion is continuously checked with
tensile tests and sand blasting tests.
During long-term tests too, there was no
detachment of the coating.

Source: EagleBurgmann,
tensile test bench

4. Optimum surface evenness

The evenness of the sealing faces is
essential for the functional reliability of
mechanical seals. In order to guarantee
functional reliability, the evenness of
the coated sliding faces must lie within
the tolerance range of uncoated SIC
sliding faces. With DiamondFaces®, the
optimum evenness of the sealing faces
is guaranteed.

Source: EagleBurgmann,
quality assurance



Manufacturing technology

We at EagleBurgmann have been
making significant contributions to
sealing technology for more than

120 years. We operate on the basis

of intense cooperation with our
customers and suppliers as well as
research institutes in order to provide
solutions to demanding challenges.
DiamondFaces® represents a milestone
in the development of mechanical
seal technology and is opening up
new dimensions in the performance of
dynamic sealing systems.

Manufacturing process for the
diamond coating

For the large-area, uniform coating of
seal faces, an optimized HF-CVD (Hot
Filament Chemical Vapour Deposition)
process is used in order to meet

these requirements. The surfaces are
coated in a vacuum chamber. While
this is happening, the topography of
the surface and the orientation of the
diamond crystals can be adjusted

by selectively varying the process
parameters.

A depasition process takes place during
a period of approximately 24-36 hours
in a reactor, during which diamond
crystals are formed from a gas mixture
of hydrogen and methane. These
diamond crystals are deposited onto a
SiC surface (seal face) at a temperature
of 800 °C.

The diamond crystals created in this
way grow together to form a closed
layer. The deposition process is initiated
with tungsten filaments which are

Methane Gas atmosphere in
1% vacuum

Pressure, energy, gas flow and gas phase Hydrogen
A 4 99 %
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Activation by tungsten
filaments

-------'

Deposition of
diamond crystals
(0.2-1.0 um/h)

Process diagram (source: EagleBurgmann)

stretched horizontally across the reactor
and heated to around 2000 °C.

The arrangement of the tungsten
filaments is one of the key factors for
ensuring that the coated seal faces

are perfectly flat. Only the horizontal
filament arrangement makes it possible
to provide the mechanical seals with a
uniform blanket coating.
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Source: Fraunhofer IST, seal face layout in
the EagleBurgmann process with horizontal
filament arrangement




The right seal for each application

Because silicon carbide packing rings
coated with DiamondFaces® have

an extremely hard surface, further
machining is almost impossible. In
other words, the coating process has

to be the last step in the manufacturing
process before assembling the seal. The
so-called shrink-fitting of seal faces into
metal carriers is no longer appropriate
since this impairs the planarity of the
surface and re-polishing the sliding
faces is out of the question.

However, EagleBurgmann also supplies
a large number of service-proven ranges
of seals for pumps and agitators which
have design-dependent loose-fitted

seal faces and seats and are therefore
ideal for DiamondFaces®. There is also
the option of relatively simple design
adaptation for a whole series of seals.

For which types of seal is
DiamondFaces® suitable?
For all seals with hard/hard pairings
made of silicon carbide
Single and multiple mechanical seals
Generally all seals with loose-fitted
seal faces and seats, such as M7, H7,
Cartex® and MG1
For ranges where design adaptation
is relatively simple, e.g. Burgmann HR
or SH or SeccoMix®




By optimizing crystalline diamond

coatings, it is possible to increase the
efficiency of mechanical seal systems
considerably when there is insufficient
lubrication, during dry-running or even
when sealing against abrasive media.

1. Significant increase in the service life
of the entire system

2. Return on investment within a very
short time

3. Extension of the MTBF and MTBR
values

4. Widening of the range of applications

1. Significant increase in the
service life of the entire system

The reduced sliding-face friction
reduces the heat produced by friction
and therefore increases dry-running
reliability. The minimized friction also
reduces the amount of heat produced
in the seal and therefore protects the
secondary sealing elements (0-rings).

Since there is virtually no wear in the
diamond coating, even when sliding
faces coated with DiamondFaces®

are running against each other, an
extremely long service life is achieved
even during partial dry-running. The
diamond coating also makes for
outstanding wear protection, even
against media with high solids content.

2. Return on investment within a
very short time

The innovative coating technology
makes it possible to increase

running time and operating reliability
considerably and therefore decrease
the overall costs over the lifecycle of a
mechanical seal. Analyses have shown
that the ROI (return on investment) can
be obtained after only a very short time
as result of the significantly increased
service life achieved by a diamond-
coated mechanical seal.

The main cost blocks which can

be significantly influenced with

DiamondFaces® are:

- Service and maintenance costs of the
machine

- Service and maintenance costs of the
seal

- Costs due to downtime and loss-of-
production or precaution costs (such
as redundant pumps)

- Single seal with DiamondFaces
- Single seal, API Plan 2
- Dual Seal, API Plan 53

/
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Detailed ROI calculation using the FSA/ESA
software “Life-Cycle Cost Estimator”




3. Extension of the MTBF and
MTBR values

The average increase in service life can
be exploited to combine maintenance
activities with those of other
engineering or plant components such
as bearings or couplings.

According to this analysis of the
average component service life, pump
repairs and the associated downtimes
and production stops can be avoided by
successfully increasing the service life
of the mechanical seals.

4. Widening of the range of
applications

The DiamondFaces® innovation comes
into its own when it is the reliability

of pumps and mixers that matters.
DiamondFaces® is ideal for applications
in the oil and gas industries, chemical
and pharmaceutical industries,
refineries, building services and slurry
applications.

During normal operation, the amount
of frictional heat produced is also
reduced by the reduced sliding friction.
The lower friction output of the sliding
surfaces permits reduced cooling

with double seal systems and higher
temperature limits with low-boiling-
point media. The universal chemical
resistance demonstrated by the
product and its insensitivity to media
with high solids content has meant
that it can be used in the chemical
and pharmaceutical industries as
standard. Carbon graphite materials,
which can lead to inadmissible product
contamination under abrasion, can in
many cases be replaced.

Mechanical seal
1.5 years

Without DiamondFaces®

Bearing
3 yea

With DiamondFaces®

oupling

J(f Shaft
o

4.5 years

15 years

Coupling
Bearing

Mechanical seal

H B HEB
EEEEE N

0

3 6 9 12 15
Service interval in years

Example showing where the service life
is increased from 1.5 years to 3 years
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Total Deer Creek/
Bornemann, Canada

The challenge

The new Steam Assisted Gravity
Drainage process is used to exploit
large oil-sand fields in Canada. With
this process, oil components are
dissolved by exposure to steam and
transported using a multiphase pump
from Bornemann. Because of the
extreme abrasive properties of the
delivery medium and the dry-running
condition, the average service life of a
mechanical seal is 2 weeks.

Operating conditions

= Substrate: Buka 22

= Medium (product): Hot water, oil, gas
and sand

= Product pressure p: 1.0 bar (abs)

= Product temperature t: 100 °C

= Rotational speed: 1300 min’!

= Sliding velocity: 6 m/s

The solution

The service life was increased more
than tenfold by using the innovative
DiamondFaces® coating in combination
with the Burgmann HJ4S1/80-

G179.1 mechanical seal. The new
coating innovation is the optimum
sealing technology for all multiphase
applications.




Refrigeration technology,
SCrew compressor

The challenge

The operationally induced evaporation
of dissolved coolant in the sealing
gap of the refrigeration plant is
unavoidable. The screw compressor is
therefore forced to run dry, which in
turn frequently leads to leaks at the
mechanical seal. This required a cost-
effective solution with improved dry-
running capability for the mechanical
seal.

Operating conditions

= Substrate: Buka 22

= Medium (product): Oil with 12 %
R404A (dissolved)

= Product pressure p: 17.5 bar (abs)

= Product temperature t: 45 °C

= Rotational speed: 3000 min"!

= Sliding velocity: 17 m/s

The solution

The leakage rate was reduced by a
factor of 4 to 5 by using a Burgmann
H75/N/85-00 with DiamondFaces®.

Dry-running tests

The Challenge

Performance of dry-running tests in
different (high-temperature) applications
in the laboratory of BT-Burgmann in
benchmark with QsQ5 without coating.

Operating conditions

= Medium (product): Air

= Product pressure p: 1.0 bar (abs)
= Product temperature t: 25 °C

= Rotational speed: 3000 min”!

= Sliding velocity: 2.3 - 3.3 m/s

Results

- (5Q without coating, failure after a
few minutes.

- DiamondFaces®, in good condition
after 60 minutes.




Without coating:
Damage to sliding
faces after
1500-2000 h,
very high leakage

DiamondFaces®:
Sliding faces in good
condition after
11500 h, no leakage

Lapping and washing at
EagleBurgmann,
Atec Automatisierungstechnik

The challenge

Increase the service life of mechanical
seals during lapping and washing of
SiC seal faces. The product handled is
an abrasive medium, with the barrier
pressure being applied intermittently.

Operating conditions

= Medium (product): Diamond and
SiC water suspensions

= Product pressure p: 1.8 bar (abs)

= Product temperature t: 25 °C

= Barrier medium: Water

= Barrier pressure p: 4-6 bar (abs)

= Rotational speed: 300 min'

= Sliding velocity: 0.9 m/s

The solution

The Burgmann double seal Cartex/40
and M7N/40 with DiamondFaces® on
Buka 27 was successfully used and the
service life extended by a factor of 6.

Pump start-up without media

The challenge

Prevent seal failure during dry-running
and insufficient lubrication when
commissioning a pump without the
product medium.

Operating conditions

= Substrate: Buka22

= Medium (product): Water/air

= Product pressure p: 2.0 bar (abs)
= Product temperature t: 20 °C

= Rotational speed: 3000 min”!

= Sliding velocity: 17 m/s

The solution

Burgmann MG/125 with
DiamondFaces®. Tests showed
significant improvement during dry-
running and when there was
insufficient lubrication.




Water pumps in swimming pools

The challenge

Prevent seal failures during dry-

running and when there is insufficient
lubrication when restarting a swimming-
pool pump which has, for instance,
been shut down for the season.

Operating conditions
Medium (product): Air
Product pressure p: 2.4 bar(abs)
Product temperature t: 24°C
Rotational speed: 1450 min'
Sliding velocity: 2.5 m/s

RN

The solution

Burgmann MG/28 with Buka22
DiamondFaces® made for:

improved dry-running capability

under conditions involving insufficient
lubrication and permanent seal failure.

451 Normal operation Insufficient lubrication
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EagleBurgmann in your vicinity

Argentina

Chilicote S.A.

Avda. Julio A. Roca 546

C1067 ABN Buenos Aires,
Argentina

Phone +54 / 11 /43 43 84 69
Telefax +54 / 11 /43 314278

Australia

EagleBurgmann Australia Pty. Ltd.

16 Stennett Road,

Ingleburn, NSW 2565

Phone +61/2 / 96 05 64 44
Telefax +61/2 / 98 29 69 58

Austria

EagleBurgmann Austria GmbH
VogelweiderstraBe 44 a
A-5020 Salzburg

Phone +43 /662 / 82 57 01
Telefax +43 / 662 / 82 57 03

Belarus

Metalka

Ul. Obojnaja, dom 4, korpus 1
kv. 125

220004 Minsk

Phone +375 17 211 0785
Telefax +375 17 211 0785

Belgium

EagleBurgmann Belgium B.V.B.A.
Zagerijstraat 11

B-2960 Sint-Job-in't-Goor
Phone +32 /3 /6 33 99 44
Telefax +32 /3 /6 33 99 49

Bulgaria

Konstantin & Sons

Yantra Str. 13a, BG-Sofia
Phone +359 /2 /9 43 41 90
Telefax +-359 /2 /943 41 99

Brazil

EagleBurgmann do Brasil
Vedagoes Industriais Ltda.

Av. Sta. lzabel, 1721

CEP - 13084-643 Barao Geraldo
Caixa Postal 65 60

Campinas - Sao Paulo

Denmark

KE-Burgmann A/S
Expansion Joints Division
Park Allé 34,

DK-6600 Vejen

Phone +45/75 36 18 11
Telefax +45 /75 36 15 32

KE-Burgmann A/S

Seals Division
Industrisvinget 1,
DK-6600 Vejen

Phone +45 /75 36 49 88
Telefax +45 /75 36 39 88

KE-Burgmann Bredan A/S
Odinsvej 1, Box 129
DK-6950 Ringkobing
Phone +45 /96 74 28 00
Telefax +45 /97 32 36 31

Ecuador

Petroconsultant S.A.

Fco. de Goya 262

Urb. Los Cipresses Il

El Condado

P.0. Box 17-17-1254, Quito
Phone +593 /2 /49 17 52
Telefax +593 /2 /49 35 09

Egypt

Alimex Alexandria

Import Export

258 Abdel Salam Aref Str.
Louran - El Saray
Alexandria POB 313

Phone +20 /3 /581 00 60
Telefax+20/3 /58100 65

Estonia & Latvia

Filter AS

Laike tee 9, Peetri killa, Rae vald,
EE-75312 Harjumaa

Phone 00372 606 6606
Telefax +00372 606 6650

Finland

KE-Burgmann Finland Oy
Expansion Joints

P.0. Box 139, Ensimméinen Savu

Phone +55 /19 / 37 49 97 40 SF-01510 Vantaa

Telefax +55 /19 / 37 49 97 42 Phone +358 / 9 /82 55 01
Telefax +358 / 9/ 82 55 02 00

Canada

Nova ics-Burgmann Ltd. Tiivi: iikka Oy

One Research Drive
Dartmouth, Nova Scotia
Canada B2Y 4M9

Phone +1/ 902 / 465 66 25
Telefax +1/902 / 465 66 29

TG-Burgmann Ltd.

3225 Mainway Drive
Burlington, Ontario

Canada L7TM1AB

Phone +1/ 905/ 3 35 14 40
Telefax +1/905 /3 35 40 33

Chile

SelloTecno Ltda.

Luis Thayer Ojeda No. 0130
OF 806 Providencia Santiago
Chile

Phone +56 /2 / 333 33 03
Telefax +56 /273332519

China

Burgmann Shanghai Ltd.

No. 127-8 Wenjing Road
Minhang, Shanghai

People's Republic of China
Phone +86 / 21/ 64 62 05 50
Telefax +86 / 21/ 64 30 02 19

Burgmann Dalian Ltd.

No. 86 Liaohe East Road, DD Port
116620 Dalian

People's Republic of China

Phone +86 / 411 8758 1000
Telefax +-86 / 411 8758 1418

EBI (Shanghai)

Investment Management Co. Ltd.
Room 205 B Cimic Tower

No. 1090 Century Ave. Pudong
201120 Shanghai

People's Republic of China
Phone +86 21 58 36 15 99
Telefax +86 21 58 35 48 38

Colombia

William Tobon & Cia.
Cr.7-64-50-Ext. 301
Santafé de Bogota

Phone +57 /1/21176 75
Telefax +57 /1/21176 75

Cyprus & Lebanon

TRCI Ltd.

122, Limassol Ave. PO Box 24371
1703 Nicosia, Cyprus

Phone+357 22 42 79 80
Telefax +357 22 42 30 21

Czech Republic
EagleBurgmann Czech s.r.o.

Na Drahach 1364

(Z-15600 Praha 5 Zbraslav
Phone +420 /2 / 57 92 05 05
Telefax +420/2 /57 92 05 08

KE-Burgmann Czech s.r.o.

V Léaznich 395

CZ-254 01 Jilove u Prahy
Phone +420/2 /4102 18 11
Telefax +420 /2 / 41 02 18 30

Makituvantie 5,

SF-01510 Vantaa

Phone +358 / 207 65 171
Telefax +359 / 207 65 20 07

France

EagleBurgmann France SAS
Zone d’Activité les Perriers
106/108 Route de Cormeilles
BP 96,

F-78505 Sartrouville

Phone +33 / 1/ 30 86 50 20
Telefax +33 /1/39 15 16 07

Germany

Kundenbetreuungs-Center Frankenthal
Carl-Benz-StraBe 15

D-67227 Frankenthal

Service Center Rhein-Main
Phone +49 / 62 33 / 770 89-120
Telefax +49 / 62 33 / 770 89-131

Werksbiiro Frankenthal
Phone +49 /62 33 / 770 89-0
Telefax +49 / 62 33 / 770 89-130

Euroseals Customer Service
Phone +49 /62 33 / 770 89-0
Telefax +49 / 62 33 / 770 89-190

Kundenbetreuungs-Center Kdln
Gewerbegebiet Rheinbogen
Vorgebirgsstr. 27
D-50389 Wesseling
Service Center Kdln
Phone +49 / 2236 / 38 33 50
Telefax +49 / 2236 / 38 33 70

Werksbiiro Kéln
Phone +49 / 2236 / 38 33 0
Telefax +49 / 2236 / 38 33 20

Kundenbetreuungs-Center Nord
Postweg 190
D-21218 Seevetal / Beckedorf

Service Center Nord
Phone +49 / 4105 / 6750-0
Telefax +49 / 4105 / 6750-191

Werksbiiro Bremen
Phone +49 / 4105 / 6750-0
Telefax +49 / 4105 / 6750-193

Werksbiiro Hamburg
Phone +49 / 4105 / 6750-0
Telefax +49 / 4105 / 6750-193

Euroseals Customer Service
Phone +49 / 4105 / 6750-0
Telefax +49 / 4105 / 6750-190

Werksbiiro Oldenburg
August-Wilhelm-Kiihnholz-Str. 45
D-26135 Oldenburg

Phone +49 /4 41/ 5 46 39
Telefax +49 /4 41/ 5 54 28

Kundenbetreuungs-Center Ost
Airpark Merseburg
Hans-Grade-StraBe 4
D-06217 Merseburg
Werkshiiro Cottbus
Phone +49 / 3461 /84 29 17
Telefax +49 / 3461/ 84 29 30

Werksbiiro Leipzig
Phone +49 / 3461/84 29 10
Telefax +49 / 3461/ 84 29 30

Service Center Ost
Phone +49 / 3461/ 84 29 20
Telefax +49 / 3461/ 84 29 30

Kundenbetreuungs-Center Ruhr
Am Piekenbrocksbach 8
D-46238 Bottrop

Service Center Ruhr
Phone +49 / 2041/1 88 51-50
Telefax +49 / 2041/1 88 51-70

Werksbiiro Ruhr
Phone +49 / 2041/1 88 51-14
Telefax +49 / 2041/1 88 51-20

Kundenbetreuungs-Center Siidwest
KarlstraBe 82
D-72138 Kirchentellinsfurt

Werksbiiro Freiburg
Phone +49 / 7121 / 67 84 93
Telefax +49 / 7121 / 96 30 44

Werksbiiro Stuttgart
Phone +49 / 7121/ 96 30 43
Telefax +49 / 7121/ 96 30 44

Service Center Bayern
Burgmannstr. 1

D-82547 Eurasburg

Phone +49 / 8171/ 23 17 37
Telefax +49 / 8171/ 23 16 63

Service Center Marl

Geb. 1192, PB 14
Paul-Baumann-Str. 1

D-45764 Marl

Phone +49 / 2365 / 4 98 61 64
Telefax +49 / 2365 /4 98 61 60

Werkshiiro Frankfurt

Diezer StraBe 108

D-65549 Limburg/Lahn
Phone +49 / 6431/ 9 22 99
Telefax +49 / 6431/ 9 22 98

Werksbiiro Miinchen

Postfach 1240

D-82502 Wolfratshausen
Phone +49 / 8171/ 23 12 71
Telefax +49 / 8171/23 10 49

Werkshiiro Niirnberg
Riedéckerweg 2

D-90765 Fiirth-Stadeln

Phone +49 / 911/ 7 67 00 87
Telefax +49 / 911/ 76 76 23

Werksbiiro Regensburg
Aussiger Str. 9 e

D-93073 Neutraubling

Phone +49 / 9401/ 52 22 77
Telefax +49 / 9401/ 52 23 73

Espey Burgmann GmbH
Thomas-Edison-Str. 19
D-47445 Moers

Phone +49 / 2841 / 99827-0
Telefax +49 / 2841 / 99827-55

Burgmann Automotive GmbH
BurgmannstraBe 1

D-82547 Eurasburg

Phone +49 /8171 /23 1510
Telefax +49 /8171 /23 15 30

Great Britain
EagleBurgmann Industries
UK LP

12, Welton Road

Wedgnock Industrial Estate
GB-Warwick CV 34 5PZ
Phone +44 /1926 / 41 76 00
Telefax +44 /1926 / 41 76 17

KE-Burgmann U.K.

Eaton Bank, Congleton
GB-Cheshire SW12 1NZ

Phone + 44 /1260 / 29 12 89
Telefax + 44 /1260 / 29 13 03

Greece

A.G. Stambolidis & Co.
Mitrodorou 22

GR-10441 Athen

Phone +30 /21/ 05 15 06 65
Telefax +30/21/ 05 15 08 10

Hungary

EagleBurgmann Hungaria Kft.
Lejtd utca 6

H-1124 Budapest

Phone +36 /1/ 3 19 81 31
Telefax +36 /1/ 3 19 81 25

India

Burgmann India PVT. LTD.
AK. Industrial Estate

Madina Manzil Compound

S.V. Road, Goregaon (West)
Bombay 400 062

Phone +91/22 / 28 74 15 34
Telefax +91/22 /28 74 88 10

KE-Burgmann

Flexibles India Pvt. Ltd.
Survey No. 1426

Nagappa Industrial Estate,194
G.N.T. Road, Puzhal

Chennai 600 066 , India
Phone +91/44 /659 06 32
Telefax +91/44 /659 09 17

Indonesia

PT EagleBurgmann Indonesia
JI. Jababeka Blok J6-E
Kawasan Industri Cikarang
Bekasi 17550 - Jawa Barat
Phone +62 / 21/ 8 93 53 13
Telefax +62 / 21/ 8 93 53 15

Irak

WTE

Ukba Sg., Mahala 929
Zuhak 2, House No. 5
P.0. Box No. 2421

Al Jadria, Baghdad
Phone +964 171 99033
Telefax +964 171 93034

Iran

Burgmann Pars

Sealing Systems Co.

No. 1, Kokab Alley,

Pasdaran Ave.

Teheran

Phone +98/ 21/ 2 86 28 19
Telefax +98 / 21/ 2 85 44 81

Israel

ETA Engineering Ltd.

P.0. Box 890

Ramat-Gan 52108

18 Tushia St.

Phone +972 /3 /6 24 19 45
Telefax +972 /3 /5628475

Italy

EagleBurgmann ltalia s.r.|.
Viale Martiri della Liberazione, 12
1-23875 Osnago (LC)

Phone +39 / 039 / 95 22 501
Telefax +39 / 039 / 928 94 83

BT-Burgmann S.P.A.

Via Meucci, 58

1-36057 Arcugnano (Vi)

Phone +39 / 0444 / 28 89 77
Telefax +39 / 0444 / 28 86 93

Japan

Eagle Industry Co., Ltd.

General Industry Overseas Sales
Dept.

Marketing & Sales Division
1-12-15, Shiba-Daimon, Minato-ku
Tokyo, 105-8587

Phone +81/ 3/ 3432-4771
Telefax +81/3 / 3438-2370

Jordan

Eman Essa Trading Est.

P.0. Box 840067

Amman 11180

Phone +96 / 279/ 5 57 66 92
Telefax +96 / 265 / 66 55 96

Kazachstan

Globe Interstar

Furmanova Street 240, Office 18
050059 Almaty

Phone +7 /327 264 34 86
Telefax +7 / 327 / 264 33 82

Korea

EagleBurgmann Korea Co. Ltd.
541, Suwolam-Ri, Seotan-Myon
Pyongtaek-Si, Kyongki-Do,
-451-850-,

Pyongtaek Yosu Busan Daegu
Phone +82 / 31/ 664-40 95
Telefax +82 / 31/ 664-40 94
Branch Offices: Ulsan

Kuwait

Dan Trading & Contracting
Co. W.L.L.

P.0. Box 5092

13051 Safat, Kuwait
Phone +965 / 2 43 25 53
Telefax +965 /2 43 78 33

Libya

United Technical & Engineering
Miseran St.

P.0. Box 81276

Tripoli G.S.PLA.J.

Phone +218 21 4442 641
Telefax +218 21 4776 152

Lithuania

Dmitri Melnikow

Balandziu 5 - 2

LT-91188 Klaipeda

Phone / Fax +370 46 31 29 49
Mobile +370 69 82 14 27

Malaysia
EagleBurgmann (Malaysia)
dn. Bhd.

No. 7, Lorong SS13, 6 B

0ff Jalan $S13/6

Subang Jaya Industrial Estate
47500 Petaling Jaya

Phone +60 / 3 /56 34 86 24
Telefax +60 /3 /56 34 97 42

Mexico

EagleBurgmann Mexico
S.A.deCV.

Calzada de Guadalupe

Num. 350-6, Col. El Cerrito

C.P. 54720, Cuautitlén Izcalli,
Estado de México, Mexico City
Phone +52 / 55 / 58 72 53 93
Telefax +52 /55 /58 72 64 93

Morocco

Petro-Mat

Angle Rue Michel de |'Hapital
et Rue Jules Cesar
Casablanca 05

Phone +212 /240 / 87 99
Telefax +212 / 240 /19 39

Netherlands

EagleBurgmann Netherlands B.V.
Kruisboog 21b

NL-3905 TE Veenendaal

Phone +31/ 318 / 54 20 00
Telefax +31/ 318 / 54 15 35

New Zealand

EagleBurgmann New Zealand Ltd.
P.0. Box 34285, Birkenhead,

3 Parity Place, Glenfield, Auckland
Phone +64 /9 /4 43 57 72
Telefax +64 /9 /4 41 27 66

Nigeria

Sealing Engineering Services Ltd.
82 St. Finbarr's College Road
Akoka / Yaba, Lagos

Phone +234 /1/ 82 59 09
Telefax +234 /1/ 82 59 09

Norway

EagleBurgmann Norway AS
P.0. Box 143

Industriveien 25 D

N-2021 Skedsmokorset
Phone +47 / 64 / 83 75 50
Telefax +47 / 64 /83 75 75

Oman

Overseas Petroleum
Equipment Co. L.L.C.

P.0. Box 261, Hamriya
Postal Code 131, Sultanate
of Oman

Phone +968 / 60 21 82
Telefax +968 / 60 20 84

Pakistan

Azif Asim Associates

Suit #02, 1st Floor,

Sameer plaza Civic Center, 3-C1
Faisal Town

54660 Lahore, Pakistan

Phone +92 / 42 / 111 585
Telefax +92 /42 / 516 83 44

Peru

Corporacion Gamma S.A.C.

Av. La Marina 1321, San Miguel
Lima - Peru

Phone +51/12 /63 76 70
Telefax +51/12 / 63 02 86

Philippines

Burgmann (Philippines) Inc.

No. 9769 National Road, Maduya
Carmona, Cavite

Phone +63 /49 /8 39 06 55
Telefax +-63 /49 /8 39 06 54

Poland

KE-Burgmann Polska
Spélka z.0.0.

UL. Technikow 40
PL-02-468 Warsawa
Phone +48 22 863 12 45
Telefax +48 22 863 12 50

Portugal

EagleBurgmann Ibérica S.A.
Avda. de Quitapesares, 40
E-28670 Villaviciosa de Oddn,
Madrid

Phone +34-91-616 66 01
Telefax +34-91-616 66 81

Qatar

Jaidah Motors and Trading Co.
P.0.Box 150

Doha / Qatar / Arabian Gulf
Phone +974 / 68 21 82
Telefax +974 / 41 41 00

Romania

Visand Impex S.R.L.

Str. Apusului nr. 78, sector 6
RO-776231 Bucuresti
Phone/Fax +40 / 21/ 4 34 46 46

Russia

EagleBurgmann 000

ul. Zheleznodorozhnaya, 1, str. 45
606524 Zavolzhye

Gorodetsky district,

Nizhny Novgorod region

Phone +7 / 831/ 6 93 05 58
Telefax +7 / 831/ 6 93 05 59

Moscow Representation

Ul. Novotcheremuschkinskaja 61
RF-117418 Moskau

Phone +7/095/797 20 14
Telefax +7 /095 /797 20 78

Saudi Arabia

Burgmann

Saudi Arabia Limited

PO box No. 3422,

Dammam Port Road
Dammam, Saudi Arabia

Phone +96 /63 /8 59 91 19
Telefax +-96 / 63 / 8 59 92 29

Gas Arabian Services Est

P.0.Box 3422

Dammam 31471, King Saud Street
Kingdom of Saudi Arabia

Phone +96 /63 / 8 35 15 00
Telefax +96 / 63 / 8 32 28 22

Singapore

EagleBurgmann Singapore Pte. Ltd.

52 Serangoon North Avenue 4,
#03-02 Ever Tech Building
555853 Singapore

Phone +65 / 64 81 34 39
Telefax +65 / 64 81 39 34

EBI Asia Pacific Pte. Ltd.

29 International Business Park,
Acer Blg, Tower B, #03-03
609923 Singapore

Phone+65 / 85 65 66 23
Telefax +65 / 65 65 96 63

KE-Burgmann Singapore Pte. Ltd.
Expansion Joints

Blk 7 Pioneer Road North

No. 01-51, Singapore 628459
Phone +65 /62 61 85 81
Telefax +65/62 61 85 89

Slovenia (CRO, BIH, MAC, YU)
Branch Office Slovenia

Malci Beliceve 37

SL0-1000 Ljubljana

Phone +386 / 1/4 23 15 57
Telefax +-386 /1 /2 57 40 57
Mobile +386 / 41 /66 13 15

Slowakian Republic
EagleBurgmann Czech s.r.o.

Na Drahach 1364

CZ-15600 Praha 5 Zbraslav
Phone +420 /2 / 57 92 05 05
Telefax +420 /2 /57 92 05 08

Technosam s.r.0.

Galvaniho 2/A

SK-82104 Bratislava

Phone +421/2 /43 4135 85
Telefax +-421/2 /43 41 36 03

South Africa

EagleBurgmann Seals

South Africa (PTY.) LTD.

1 Brunton Circle

Founders View South,

Modderfontein

Johannesburg 2065, Gauteng,
A

RS.

Phone +27 /11/ 4 57 90 00
Telefax +27 /11/ 6 09 16 06
Postal adress: P.0. Box 1210,
Edenvale 1610, R.S.A.

Also responsible for: Namibia,
Botswana, Swaziland, Zambia,
Zimbabwe, Mozambique, Mau-
ritius, Congo, Ethiopia, Uganda,
Tanzania

Spain

EagleBurgmann Ibérica S.A.
Avda. de Quitapesares, 40
E-28670 Villaviciosa de 0ddn,
Madrid

Phone +34-91-616 66 01
Telefax +-34-91-616 66 81

Sweden

EagleBurgmann Sweden AB
Svérmaregatan 3

$-60361 Norrkdping

Phone +46 /11/14 00 05
Telefax +46 /11 /1400 15

Goteborg Office
Exportgatan 73

S-40123 Géteborg

Phone +46 /31 /58 68 50
Telefax +46 / 31/ 58 14 66

Switzerland

EagleBurgmann (Switzerland) AG
Hofstrasse 21, CH-8181 Héri
Phone +41/44 /8 60 88 00
Telefax +41/ 44 /8 6101 35

Taiwan

EagleBurgmann Taiwan Co. Ltd.
1F No. 7, Lane 144 Chi Lin Rd.
Taipei

Taiwan, R.0.C.

Phone +886 -2- 2581 0040
Telefax +886 -2- 2523 2793

Thailand

EagleBurgmann (Thailand) Co. Ltd.

Banga Tower C, Floor 18th
40/14 Moo 12 Banga-Trad Rd.
Km. 6.5 Bangkaew, Bangplee
Samutprakarn 10540

Phone +66 /2 /7 51 96 21
Telefax +66 /2 /7 51 96 28

Trinidad

Eswil Equipment & Supply
(W.L.) Ltd

10 - 16 Lady Hailes Avenue
San Fernando, Trinidad, W. I.
P.0. Box 3585, La Romaine
Trinidad, W. I.

Phone +1/ 868 / 6 57 88 38
Telefax +1/ 868 / 6 52 90 02

Tunisia
Indus Serv S.AR.L

69 Rue Houcine Bouzaiene
Apt. N°4, 2 éme Etage

1001 Tunis

Phone +216 / 71/ 337 215
Telefax +216 / 71/ 337 214
Turkey

EagleBurgmann

Endiistryiel Sizdirmazlik

San. Ve Tic. Ltd. Sti.

$.S. Istanbul Kimya Sanayiciler
Toplu Isyeri Yapi Kooperatifi

E Blok No. 4

TR-81720 Tepedren-Tuzla/Istanbul
Phone +90 /216 /5 93 02 93
Telefax +90/216 /593 02 98

Turkmenistan

Globe Interstar

Andaliba Street 82

74011 Ashgabat

Phone +993 / 12 / 47 73 24
Telefax +993 /12 /47 73 25

Ukraine

IRT-Technogerm

Ul. Kemsomolskaja, 130
40009 Sumy

Phone +380 542 610 324
Telefax +380 542 610 326

United Arab Emirates
EagleBurgmann Middle East FZE
P.0. Box 61310

Jebel Ali Free Zone

Dubai

Phone +971/ 4/ 8 83 88 41
Telefax +971/ 4 /8 83 88 43

Uruguay

Bilpa S.A.

Casilla Correo 889

Cadigo Postal 11800

Santa Fé, 1.131 - Montevidéo- UY
Phone +598 /2 /29 33 43
Telefax +-598 /2 / 29 06 87

USA

EagleBurgmann Industries LP
10035 Brookriver Dr.
Houston, Texas 77040
Phone +1/ 713 /939 95 15
Telefax +1/ 713 /9 39 90 91

KE-Burgmann USA Inc.

2100 Conner Road

Hebron, Kentucky 41018
Phone +1/859 / 746 0091
Telefax +1 /859 / 746 0094

Uzhekistan

Globe Interstar

Nukus Str. 13 /2

100015 Tashkent

Phone +998 / 71/ 133 39 58
Telefax +-998 / 71 /133 49 74

Venezuela

Burgmann de Venezuela C. A.
Calle 6 contra Calle 8

Edificio Fant, Piso 2, La Urbina
Caracas, Dtto. Sucre, 1073
Edo. Miranda, Venezuela

Phone +58 /212 /2 42 15 48
Telefax +58 / 212 /2 42 45 44

Vietnam

Bavico Ltd.

97A Ly Tu Trong Street, District 1
Ho Chi Minh City, Vietnam
Phone +84 /8 /8 24 30 46
Telefax +-84 /8 /8 22 35 82

EagleBurgmann.

Burgmann Industries
GmbH & Co. KG

AuBere Sauerlacher Str. 6-10
D-82515 Wolfratshausen
Phone +49(0)8171/23-0
Telefax +49(0)8171/23-1214
www.eagleburgmann.com

All technical specifications are based on extensive tests and our many years of
experience. The diversity of possible applications means, however, that they can
serve only as guide values. We must be notified of the exact conditions of application
before we can provide any guarantee for a specific case. Subject to change.
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