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tesa COMPANY




OUR COMPANY

Profile

Who we are

« A world leading producer of self-adhesive solutions for
industry and trade, consumers and craftsmen

« 125 years of experience in ...

- development and manufacture of self adhesive
tapes

« adhesive design & formulation
* Rubber — Resin base
* Polyacrylates

e coating technology

» Global market leader in many application fields
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OUR COMPANY

Production and Office Locations

4150
employees
worldwide

2200 in Germany
500 in R&D

tesa Company Presentation
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BUSINESS DEVELOPMENT




BUSINESS DEVELOPMENT .
Corporate Sales tesa

For FY 2016: 1,145.8 million €

Turnover distribution:
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RESEARCH AND DEVELOPMENT

Investment in Innovation

509 of our sales invested into R&D

« 500 employees worldwide work at the company’s own
labs transforming innovative ideas into new applications
and improving existing products

* R&D in Germany, the US and China

* Development of > 100 new products per annum

* More than 50 years of core competency in the
synthesis of polyacrylates

Adhesive Tape
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SELECTED INDUSTRIAL APPLICATIONS




SOLUTIONS FOR INDUSTRY

Automotive

Cable Mount!ng Interior Mounting
Durable mounting

Security of cables in Mirror Low-VOC bonding

Labeling passenger Assembling and lamination inside
Tamperproof ~ compartments  Mirror-assembling cars
encoding with tapes for safe
laser marking driving

. A
Surface Protection §

- . Masking | Superior car protection . ’
e Masking expertise films for all conditions ‘ i
for impressive % =

paint jobs
Wire
™ Attachment Harnessing
. Part Mounting Wire harness
S Secure mounting of bundling and
e / attachment parts to protection
car bodies

Automotive Electronics Hole Covering Paint Protection [ A
Automotive electronics for Perfect sealing solutions Tough car paint protection #
the car of the future for corrosion prevention with long-term effects -
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SOLUTIONS FOR INDUSTRY .
Consumer Electronics tesa

Component Mounting
Film and Graphite Secure component

Screen Mounting Sheet Lamination mounting inside and outside
of the device

Mounting of demanding Reliable bonding tapes for Sealing and
lens and touch panel easy lamination process Cushioning
applications Preventing humidity,
dust and providing
cushioning
Optically Clear
Lamination
Highest transparency
for outstanding
lamination
Bonding and
Detaching
Reliable bonding and
Structural residue-free detaching
Bonding
Superior bonding Shielding and Grounding
strength even on Electrically conductive tapes for

small bonding shielding and grounding
areas applications
tesa Company Presentation -12 - 11/30 - 12/01/2017




SOLUTIONS FOR INDUSTRY

Constructive Bonding in the Building Industry

Applications of tesa tapes:

 Constructive window glazing

Mounting of door panels

Stiffener Mounting

Bonding of partition walls

Building envelope, e.g. structural glazing
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CONSTRUCTIVE BONDING IN THE BUILDING INDUSTRY .tesa

Environmental Impact

\

Environment
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a™
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Adhesive Tape ‘Y
Thermal
Expansion Wind Load

=)

Gravitational
Force
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CONSTRUCTIVE BONDING IN THE BUILDING INDUSTRY
Mechanical Properties — Rated Values tesa® ACXP'us 70200

B 1

Dynamic Tensile
Load
(Wind Load)

Static Shear Load Expansion

(Dead Load) Compensation

1.7 kPa 90 kPa +150%

Pictures: Wikipedia
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Polyacrylate Pressure Sensitive Adhesives

Cross-Linking




CROSS-LINKING OF POLYACRYLATE PRESSURE SENSITIVE ADHESIVES .
1.1.6 Interest of the industrial sector for the development and study of new DDNs - tesa tesa

3) Pressure Sensitive Adhesives (PSA): In collaboration with associated Partner tesa, we shall focus on
understanding and improving specific properties of PSA:

(i) Double sided PSA tapes are often used to bond two stiff materials with different thermal expansions. The
adhesive(s) thus need(s) to withstand without damage considerable shear loads as temperature changes.
The right balance of slow and fast exchanging crosslinkers in the adhesive may relax high stresses
more effectively during these dimensional changes.

(i) PSA tapes may experience once or repeatedly high deformations (caused for instance by external high
Impact forces), which can induce irreversible damages. In such a case, tapes able to show self-healing in
specific conditions are of great interest.

(iif) For various applications it would be desirable to have a mechanical performance varying little over a
wide temperature range. Silicone adhesives often perform this way. The question is, whether polyacrylate
PSAs with properly designed temperature sensitive cross-links can approach such a behavior.
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POLYACRYLATE PRESSURE SENSITIVE ADHESIVES - POLYMERIZATION

Options at lab scale

Polymerization
« Thermally initiated free and controlled free radical polymerization

 Batch and semibatch polymerization
* Up to 5 independent feeds

* Isobaric / isothermal control in laboratory scale
« Usage of most monomers and solvents including CMR type

Inline Monitoring

* Inline T-control of bath, reactant and cooling units, viscosity
(torgue) and conversion (NIR)

All Polyacrylate PSAs need subsequent cross-linking
« Acrylic Acid, HO-functionality, ...
 Isocyanates, Epoxides, Metal-Chelates, Hydrogen-Bonding, ...

CONFIDENTIAL
INFORMATION
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POLYACRYLATE PRESSURE SENSITIVE ADHESIVES
esay

Smart Cross-Linking for Anti-Repulsion Adhesives

Single cross-linker concepts Dual cross-linking (covalent / coordinative)

Amount of cross-linker

Epoxide

Strong and permanent
bonds

Metal-Chelate

p [ * | '\
!o 000 0 0( e
[ T |
0
20“00"0%2
cohesive adhesive
failure | failure
1

poor anti-repulsion properties poor anti-repulsion properties

good anti-repulsion properties Reversible bonding

elastic content: 30% 40% 65-85% . .
- > - > @ low frequencies / high T
Poor shear resistance Shear resistant
Not reworkable Reworkable

allowing for energy dissipation due
to viscous chain flow
Area of Application

Non Reversible bonding

@ high frequencies/ low T
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CONTROL OF VISCOELASTICITY / RHEOLOGY




CONTROL OF VISCOELASTICITY / RHEOLOGY

Viscoelastic Window — Basic differentiation of PSA types tesa

DMA done at T = RT (25°C); ® = 0,01 to 100 rad/s

10° - . . . .
1 Release Systems (non PSA) High Shear Adhesion PsA | Parameters controlling viscoelastic properties
T G* 100 rad - Molar mass
5 * Molar mass distribution
. 10° 1< G* 100 rad  Molecular architecture
= .
=
g Universal PSA « Static & dynamic glass transition temperatures
o * kind & amount of comonomers
4 _| ¢ o .- g e
g 104 G'0,01rad « tackifier addition
7 ' .
G“ 0,01 rad * Cross-linker system
Removable PSA Low Temperature PSA *
10° —— —— —
10° 10* 10° 10°

Loss Modulus G" [Pa]
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FE-SIMULATION OF SELECTED APPLICATIONS




BOND SIMULATION
Finite Element Analysis (FEM)

T-block test: Comparison of FEM simulation and experiment

FEM simulation of stress and deformation during the
elongation of a visco-elastic high performance pressure
sensitive adhesive tape.

* FEM (Finite Elements Modelling) simulation allows to determine

adhesive tape stresses and deformation under load.

CONFIDENTIAL
INFORMATION
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BOND SIMULATION

Reinforcement (Stiffener) Profiles

* FE-Analysis visualizing the effectiveness of stiffener profiles

\
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BOND SIMULATION

Reinforcement (Stiffener) Profiles

* FE-Analysis visualizing the effectiveness of stiffener profiles
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BOND SIMULATION

Reinforcement (Stiffener) Profiles

* FE-Analysis visualizing the effectiveness of stiffener profiles

(g 75%)
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THANK YOU

tesa SE
Phone: +49 40 888 99 0
WWw.tesa.com



http://www.tesa.com/

tesa

tesa® products prove their impressive quality day in, day out in demanding conditions and are regularly subjected to strict controls. All technical information and data above mentioned are provided to the best of our knowledge on the basis of our practical
experience. They shall be considered as average values and are not appropriate for a specification. Therefore tesa SE can make no warranties, express or implied, including, but not limited to any implied warranty of merchantability or fitness for a particular
purpose. The user is responsible for determining whether the tesa® product is fit for a particular purpose and suitable for the user’'s method of application. If you are in any doubt, our technical support staff will be glad to support you.




