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The latest generation of Diesel
engines from Volkswagen with
Ther_ban® torsional vibration dampers




_ Camshaft absorbers:
For longer toothed belt life and
perfect engine management.

Cleaner, more efficient, stronger,
more dynamic.

The advance of the TDI*.

..is the success story of a VW engine: Since its launch
in the early 1990s, the 1.9/2.0-liter diesel engine with direct fuel
injection has proved its worth many times over. Volkswagen has
set itself ambitious goals for the further development of this
four-cylinder TDI engine. Above all, the aim is to optimize fuel
consumption and exhaust gas behavior while, at the same time,
maximizing performance. The road to success has been
unprecedented. Injection pump and nozzle technology is unique
to Volkswagen.

*TDI: Turbo-diesel Direct Injection

Whether your pump-nozzle engine
is fitted with a single or double
camshaft, only one camshaft
absorber is needed to achieve
optimum vibration damping.

The injection pump and nozzle principle.

Instead of relying on a central pump to compress the
diesel fuel and inject it into the cylinders, the engineers at
Volkswagen have given each cylinder its own compression
pump. Because the pressure is now produced within a
more confined space, the injection pump and nozzle unit
injects the fuel into the combustion chamber at a higher
pressure.

For the first time in the history of diesel engines, an
injection pressure above 2,000 bar can be achieved -
some 30% higher than with conventional technology.
The fuel is sprayed more finely and burns more efficiently.
The result: lower exhaust emissions and improved perfor-
mance.

Volkswagen uses the TDI
assembly with the vibration-
damping component in several
models. For example, in the
Golf and Touran.
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Paguag: Stress-optimized Therban®

components.

A crucial highlight:
Stability at maximum temperatures.

Sustained success for high-tech elastomer.

The torsional vibration damper on Volkswagen's injection
pump/nozzle TDI is current confirmation of the claims to tech-
nological excellence made by Paguag GmbH, Dusseldorf, in the
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The colors indicate the performance
capabilities of Therban” at high
temperatures, which are excellent
up to + 165 °C. Specific grades that
perform at prolonged high tempera-
tures are also available.

The mass damper - a component

with a 138 mm external diameter -
with its centerpiece, the Therban®

rubber ring.

design, production and sale of high-performance elastomer
components for the automotive industry. Paguag supplies this
exceptionally demanding part, its overall concept having won
over Volkswagen. It is Therban®, the high-performance elas-
tomer, that plays a central role in the blend patented for Paguag.
A perfect solution — technically and economically!

Therban® - Ideal for selective fine tuning.

From the Paguag engineers’ perspective there was no elas-
tomeric alternative to Therban®, used in the vibration absorber.
Key deciding factors included the outstanding damping proper-
ties typical of rubber, resistance to oil and lubricants, excellent
dynamic strength, constant torsional modulus, and, above all,
outstanding thermal stability — the absorber is located in direct
proximity to the hot engine components which can reach
temperatures of up to 150°C when the engine is running. So it's
reassuring to know that Therban® is designed to cope with
long-term temperatures of up to +165°C. And TDI practice
shows that even temperature peaks of +180°C can be safely
withstood.

Effect of the torsional vibration damper.
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The toothed belt in the TDI engine:
Another Therban® component,
designed with the specific
functional requirements of the
injection pump and nozzle unit

in mind.
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A cross-section of the
torsional vibration damper.

Seven precision
components.

Fitted into the inner metal ring (1)
is the hub (2), which provides the
link to the camshaft.

The flywheel (4) is pressed on to
the external ring (3). The two metal
rings are joined via a bonded ring
of Therban® rubber (5), the central
damping element and the heart of
the vibration damper. The transmit-
ting disk (6) emits pulses to control
the engine management system,
the toothed sprocket (7) provides
the link to the driving timing belt
system.

The high-performance, special-
purpose elastomer is proving its
worth in more and more new areas

dard applications and offer optimum solutions when it comes to
special requirements.

< Therbag. ——»

Therban LT Therban HT

Therban® HNBR - has been For your tailor-made solution.

developed for the automotive and In the rubber field, LANXSESS is a supplier of both general
oil industries, for aeronautics and . i

space travel and for engineering. purpose and specialty grades. It can provide products for stan-

of application. @
See for yourself! @ @

~——  Standard HNBR

Therban® — made to measure for every task! Even for appli-
cations beyond normal temperature limits. Talk to us about your
application, about consultation and other services. LANXESS
is the innovative partner that will help find a solution for your indi-
vidual problem!

Therban® is a registered trademark of Bayer AG

Product safety: Relevant safety data and references as well as the possibly necessary warning labels are to be found in the corresponding safety data sheets.

Health and Safety Information: Appropriate literature has been assembled which provides information concerning the health and safety precautions that must be observed when
handling the LANXESS products mentioned in this publication. For materials mentioned which are not LANXESS products, appropriate industrial hygiene and other safety precau-
tions recommended by their manufacturers should be followed. Before working with any of these products, you must read and become familiar with the available information on their
hazards, proper use and handling. This cannot be overemphasized. Information is available in several forms, e.g., material safety data sheets and product labels. Consult your
LANXESS representative in Germany or contact the Health, Safety, Environment and Quality Department (HSEQ) of LANXESS Germany or - for business in the USA - the
LANXESS Product Safety and Regulatory Affairs Department in Pittsburgh, PA.

Regulatory Compliance Information: Some of the end uses of the products described in this publication must comply with applicable regulations, such as the FDA, BfR, NSF,
USDA, and CPSC. If you have any questions on the regulatory status of these products, contact your LANXESS Corporation representative, the LANXESS Regulatory Affairs Man-
ager in Pittsburgh, PA or the Health, Safety, Environment and Quality Department (HSEQ) of LANXESS Germany. The manner in which you use and the purpose to which you put
and utilize our products, technical assistance and information (whether verbal, written or by way of production evaluations), including any suggested formulations and recommen-
dations, are beyond our control. Therefore, it is imperative that you test our products technical assistance and information to determine to your own satisfaction whether they are
sitable for your intended uses and applications. This application-specific analysis must at least include testing to determine suitability from a technical as well as health, safety, and
environmental standpoint. Such testing has not necessarily been done by us. Unless we otherwise agree in writing, all products are sold strictly pursuant to the terms of our
standard conditions of sale. All information and technical assistance is given without warranty or guarantee and is subject to change without notice. It is expressly understood and
agreed that you assume and hereby expressly release us from all liability, in tort, contract or otherwise, incurred in connection with the use of our products, technical assistance, and
information. Any statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a recommendation to use any
product in conflict with patents covering any material or its use. No license is implied or in fact granted under the claims of any patent.

Forward-looking statements: This product information contains forward-looking statements based on current assumptions and forecasts made by the LANXESS AG manage-
ment. Various known and unknown risks, uncertainties and other factors could lead to material differences between the actual future consolidated results, financial situation, devel-
opment or performance of the company, and the estimates given here. The company assumes no liability to update such forward-looking statements or to adapt to future events or
development.
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Wanted: a vibration-damping element.

The secret of the high pressure direct injection system lies
in the ability of the camshaft-driven pump to develop high fuel
pressure of over 2,000 bar. Equally high reaction forces are
transmitted via the camshaft through the camdrive to the driving
timing belt system. Such a dynamic system develops a vibration
resonance at about 3,300 rpm. If these vibrations were allowed
to be transmitted back to the belt drive it would lead to prema-
ture failure.

The forces created by the resonance in the driving timing
belt system need to be reduced to a negligible level and
the dynamic loading on the belt drastically cut — to ensure an
optimal service life. And there’s another aspect to bear in mind.

The camshaft has to function absolutely free of any toothed
belt vibrations. A torsional vibration damper, fitted to the
camshaft in the form of a single mass damper system, will help
here.

The vibration damper makes a critical contribution to the reli-
ability and precision of the entire engine management system.

The elastomer part (6) in the
vibration damper is the central
element responsible for damping
the resonance that occurs in the
toothed belt.
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Camshaft < toothed belt

The toothed belt (1) functions as
the driving force of the injection/
nozzle engine. Due to the high
dynamic loading on this compo-
nent, the structure of the toothed
belt and the tooth profile had to
be modified and customized for
this specific task.The teeth of the
driving gear mesh with the toothed
sprocket (3), which is attached to
the torsional vibration damper (5)
with screws (2).

The transmitting disk (7), which
supports the engine management
is welded on to the damper.

The central screw joint (4) ensures
that the damper is securely
connected to the camshaft (8).



PAGUAG GmbH

Am Gatherhof 41

40427 Diisseldorf Germany
Phone: (+49) 211/6505-425
Fax:  (+49) 211/6505-422
E-Mail: kricke@cfgomma.com
www.cfgomma.com

LANXESS

LANXESS Deutschland GmbH
Technical Rubber Products

Global Product Management
THERBAN®

51369 Leverkusen

Germany

E-mail: dirk.schaefer@lanxess.com
Phone: +49 214 30 32542
www.lanxess.com

Paguag has made a worldwide name for itself as an expert
in producing high-quality elastomeric articles of all kinds. But its
reputation is especially good in the area of complex molded
parts and vibration-damping rubber/metal products for the auto-
motive industry. Today, Paguag is a company with the strength
of the Italian C.F. Gomma Group behind it.

LANXESS - a new, globally-active chemicals company
with decades of experience. LANXESS is building on the enor-
mous performance potential which helped Bayer set bench-
marks in such areas as rubbers and rubber chemicals. As a
global player, LANXESS is a reliable partner at the cutting edge
of technology.

LANXESS - the name today embodies the commitment to
innovation that characterized the inventors of synthetic rubber
and the specialists who developed a range of rubber products
into today's highly diverse portfolio — a portfolio that extends
from commodity products to customized high-tech systems. But
LANXESS also stands above all for a new and dynamic com-
mitment. Ensuring that business partners worldwide can achieve
sustainable success.

LANXESS Corporation

111 RIDC Park West Drive

Pittsburgh, PA 15275-1112

UsA —

Energizing Chemistry

Phone: (+1) 412 809-4765
www.us.lanxess.com

LANXESS Chemical (Shanghai) Co., Ltd
Technical Rubber Products, APAC
Building 8, No. 899 Zu Chong Zhi Road
Zhangjing High-Tech Park

Shanghai, 201203

P.R. China

E-mail: sharon.guo@lanxess.com
Phone: +86 21 51317888-232

LANXESS K.K.

Business Unit :

Technical Rubber Products
1-6-5, Marunouchi
Chiyoda-ku, Tokyo 100-8215
Japan

Phone: (+81) 3-5293-8028
FAX: (+81) 3-5219-9777

LANXESS Ind. de Prod. Quimicos e
Plasticos Ltda .

Av. Maria Coelho de Aguiar,

215 - Bloco B - 2° andar

05804-902 - Sao Paulo - SP - Brasil
Mr. Fabio Encinas

Phone : (+55) 11 3741-2964

Fax : (+55) 11 3741-2998

E-mail : fabio.encinas@lanxess.com






