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“At the speed of light — An innovative approach to repair composites”

Agenda

Introduction: Who is Bergolin?

Market analysis

Exploring new ideas

The wonderful world of radiation curing
Extension of the service season

Curing indicator

BergoLED Speed Resin

BergoLED Speed Putty

//,//




The Company )

Founded in 1909
Headquarters in Osterholz-Scharmbeck, Germany

100 Employees

Turnover 25 Mio. € p.a.
Output of approx. 4.000 t p.a.




Headquarters in Osterholz-Scharmbeck, Germany
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Company Ground Covered Area Floor Space
46.000 m? 27.000 m? 12.600 m?
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Our Business Units

INDUSTRIAL COATINGS

Automotive
FRP-Composites
Machinery and Plants

Construction and Agricultural
Machinery

UV Coatings for Films and
Mineral Substrates

18

PROTECTIVE COATINGS

Tanks and Containers
Separator

Waterworks, Weirs and Pipes
for Water Applications

Deck Coverings in
Shipbuilding

Freight Cars

COMPOSITE COATINGS

Wind Turbines
(Nacelles & Rotor Blades)
| OEMs

| Components

| Repair & Maintenance

Mobility
(Automotive, Shipbuilding)

Construction
(Protective Structures, Tanks & Pipes)

Sports & Leisure



Market analysis — Percentage breakdown of rotor blade repairs

W FRP damages B Erosion damages B Aerodynamic updates B Topcoat M Structure repair




Motivation

Exploring New ldeas

| Over 20 years of experience in composite coating (>150,000 coated rotor blades)

| Continuous growth in wind turbine repair at approximately 10% annually (for us,
30% annually), with potential in Europe of around 5 million €

| Idea: Transferring the demanding requirements of wind power to other sectors.

| For example: Repair of yachts, motorhome components, nacelles for wind turbines,
and canal recovery

| Smart solutions in high demand
| Replacement of polyesters / epoxy's as conventional repair materials
| 1-Component products

| The only option: radiation curing, but not in the 'conventional way'



The wonderful world of radiation curing - a comparison

@BergolED Speed repair Conventional systems (EP,PU,UP)

Curing speed

v" Extension of the service season

surface tolerant HSE compliant v" Independent of external weather conditions

Environmental conditions Pot life

curing device 1 Component

No Mixing Shelf life



Extension of the service season

-20°C -15°C -10°C  -5°C 0°C 5°C 10°C  15°C 20°C  25°C 30°C 35°C 40°C

BergoLED Speed Repair System
Polyester Resins

EpoxyResins




The wonderful world of radiation curing — Polymerization mechanism

Free radical
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K.Peter C. Vollhardt, Neil E. Schore; Organische Chemie
Clayden, Greeves, Warren and Wothers; Organic Chemistry



The wonderful world of radiation curing — Curing indicator ) N

1. After application

2. Start curing

- . = e - %
P T O A R A= TR s
S AL RN W

3. Completely cured




BergoLED Speed Repair Resin — Process in the field (lamination)
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BergoLED Speed Repair Resin — Industrial process




BergoLED Speed Repair Resin — Industrial process (winding) ) §




Market analysis — Process times in comparim with conventional resins \

Lamination Curing Grinding Putty application Curing Topcoat application Sum:
360 min
Conventional Epoxy resin 30 min (by heat 80°C) 30 min 20 min 60 min 20 min 520 min
Bergolin Speed Repair 30 min 10 min 30 min 20 min 10 min 10 min 110 min

Bergolin All Year

Current Process

0 100 200 300 400 500 600

M Application of resin M Curing M Sanding M Application of filler M Drying M Topcoat application



Market analysis - Downtime cost for 4AMW class windturbine a

Comparison of the cost for FRP Repair

Epoxy Resin Polyester Resin Bergo LED 1L1000

® Downtime and repair cost




BergoLED Speed Repair Putty — Field study




BergoLED Speed Repair Putty - Advantages

Adhesion properties: Polyester FRP / Epoxy FRP, Plastics (ABS), metallic surfaces




Summary

s A o«

MODERN ,,EASY-TO-USE” REPAIR OF DAMAGES IN REPAIR OF DAMAGES IN APPLICATION IN ALMOST
REPAIR SYSTEMS THE COATING THE FRP SUBSTRATE ALL WEAHTER
CONDITIONS

o

100% SOLID SYSTEMS
(SYRENE FREE



What comes next?

Approval of the Class program — DNVGL-
CP-0089

The first service teams are launching this
season with LED-curable putty

Developing of a radiation-curable topcoat
for composite material finishing

Seeking pilot customers interested in
utilizing our resin for production
purposes



Worldwide delivery

B Bergolin offices
B Markets
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BERGOLIN

Creating Your Coatings

Thank you very much for your attention!

GERMANY (HQ) USA INDIA CHINA

Bergolin GmbH & Co. KG Bergolin US LP Bergolin India Private Ltd. Bergolin Coatings Trading (Shanghai) Co. Ltd.

Sachsenring 1 5126 South Royal Atlanta Dr. Office No. 808 Room A18, Floor 35

27711 Osterholz-Scharmbeck Tucker Lloyd Chambers Ping An Finance Center

Germany GA 30084 409 Barne Road No. 757 Mengzi Road

www bergolin de United States Mangalwar Peth Huangpu District

) ) - ) Pune-411011 Shanghai 200023

info@bergolin.de www.bergolin.com Maharashtra PR. China

+49 (0) 4795 / 95899-0 info@bergolin-usa.com India o

+1(832)384-1203 www.bergolin.cn

www.bergolin.com info@bergolin.com.cn
info@bergolin.com +86 4001 0099 23

POLAND +91(73) 18768097

Bergolin-Polska Sp. z 0.0

ul. Staszica 2

60-527 Poznan

Poland

www.bergolin.pl
info@bergolin.pl
+48 (61) 8480-701

Please note that the presentation is secured according to the Copyright Law. Reproduction, distribution,
alteration or public presentation is expressly prohibited.
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