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DOW at a glance
“If you can't do it better, why do it?” — Herbert H. Dow

« Ascience and technology company with annual
sales of $60 billion in 2011 il

« Founded in 1897 by Herbert H. Dow in
Midland, Michigan

o _oma
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« Supplier of more than 5,000 products to
customers in 160 countries )
o . s
 Operator of 197manufacturing sites in 36 countries »5’*?*
and employer of ~ 52,000 people worldwide -
« R&D budget of $1.65 B with 7,000 researchers in g :

more than 15 countries
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Agenda
« Recyclability & other key characteristics of
DOW COMPAXX™

« Static & dynamic performance vs. other foam cores
* Resin pick-up & weight reduction vs. other foam cores

« Cost savings
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DOW COMPAXX™ production flow chart

Recycle back loop from finishing liN@ e
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DOW COMPAXX™ is 100% recyclable

1 Extruder 4 Blowing agent tank 7 Pulling rolls
2 Raw material input 5 Cooling system 8 Cooling & finishing
3 Blowing agent pump 6 Board calibrator
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Processes comparison at a glance

Raw material

-

Batch
Process

Thermoset

Raw material

e

Continuous

High

Process ‘ product

Thermoplastic
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DOW COMPAXX™ 900
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Dow Wind Energy

WD |[spot| HV det | mode| mag HFW ] WD spof HV det |mode| mag | HFW
8.7mm| 35 |500kV|ETD| SE |4000x|74.6 pm 8.1mm| 40 |500kV|ETD| SE |200x|1.49 mm

DOW COMPAXX™ PVC Foam
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Mass distribution within foam

DOW COMPAXX™
/\ \ consistent
+——>= cell wall

74 N thickness

Homogeneous mass distribution

Optimum strength to weight ratio.

mass accumulation

Mass accumulation at corners

Lower strength to weight ratio.
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Compression Modulus ® Compressive strength
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DOW COMPAXX™ PVC 60 PET 100 DOW COMPAXX™ PVC 60 PET 100
m oL @ 75 60 60 0.8 0.7 1.1
m Typical 80 70 75 1.0 0.9 1.35
Density 60 kg/m3 60 kg/m3 110 kg/m3 60 kg/m?3 60 kg/m?3 110 kg/m?

(1) ASTM D1621-73 part B
(2) Germanischer Lloyd certificate
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Shear Modulus Shear Strength
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DOW COMPAXX™ PVC 60 PET 100 DOW COMPAXX™ PVC 60 PET 100
m oL @ 19 16 22 0.7 0.63 0.69
m Typical 22.0 20 23 0.8 0.76 0.85
Density 60 kg/m3 60 kg/m3 110 kg/m3 60 kg/m?3 60 kg/m?3 110 kg/m?
(1) 1SO 1922

(2) Germanischer Lloyd certificate
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Comparative shear performance

PVC Shear Compaxx 900X Shear
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Break occurs shortly after yield Extended plastic zone
Significant variability between samples  Very consistent response

Actuator displacement [mm)
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”
bWe 11

PVC 60 kg/m?3 DOW COMPAXX™ 900
Fragile behaviour Ductile behaviour
10% E}ieformation at break 70%T§}jeformation at break
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Sandwich behavior: dynamic load

« 4-points flexural bending: (ASTM C393)

— (As per Germanischer Lloyd recommendation)

» The facings and beam sized to get pure
shear stress in the core.

* R=0.1-Frequency 1 -3 HZ
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Sandwich behavior: dynamic load
DOW COMPAXX™ 900 vs. PVC 60 kg
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Peel strength and energy comparison

DOW COMPAXX™ 900

Load [N]

Extension [mm]

PET 100 kg/m?

80
1 R Tt L ERESt (L FE TR PEPPE PRI ELPR FERSRRTRTS

Load [N]

0 10 20 30 40 50 60
Extension [mm]
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PVC 60 PET 100 COMPAXX™
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S R e, Consistent small & closed cell structure

Smooth and homogeneous cut surface

Lowest resin pick up

DOW COMPAXX™

oo
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Resin up-take comparison

— DOW COMPAXX™ : 250 g/m?
PVC 60 kg/m3 : 550 g/m?

X

Developed surface:
Shear web: 2.65 m? per m?
Shell : 3.75 m? per m?

180%

160%

140%

Additional weight per blade:
Shear web: 80 kg

120%

100%

Shell : 150 kg
80%
60%
40% - 230 kg
20% -
T oA Ve 60 oET 100 Typical dimensions for 2 MW blade
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Summary —- DOW COMPAXX™ 900

» Arecyclable foam

* [t matches or exceeds the performances of the industry
reference foam cores

* A cost effective solution for wind blades
« Germanischer Lloyd Certified
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Thank you!

pDow.

Wind Energy
Solutions

You Can Trust )(
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 NOTICE: The data provided in this slide presentation is given in good faith for
informational purposes only. Dow assumes no obligation or liability for the
industry data presented herein. NO WARRANTIES ARE GIVEN; ALL IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE ARE EXPRESSLY EXCLUDED.

* NOTICE: No freedom from infringement of any patent owned by Dow or others
IS to be inferred. Because use conditions and applicable laws may differ from
one location to another and may change with time, Customer is responsible for
determining whether products and the information in this document are
appropriate for Customer's use and for ensuring that Customer's workplace
and disposal practices are in compliance with applicable laws and other
government enactments. The product shown in this literature may not be
available for sale and/or available in all geographies where Dow is
represented. The claims made may not have been approved for use in all
countries. Dow assumes no obligation or liability for the information in this
document. References to “Dow” or the “Company” mean the Dow legal entity
selling the products to Customer unless otherwise expressly noted. NO
WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE
EXPRESSLY EXCLUDED.
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