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For UV protection of PVC
decor films




MARKET TRENDS AND CUSTOMER NEEDS

MARKET TREND

Environmental demand
for long-lasting window frames

Different finishes

Easy to emboss and easy to clean

RAL GZ 716

Technical support

Flexibility for needs; product
development

Flexibility in size of rolls
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*marking instrument for ensuring the quality of PVC
window profile systems and their system components
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PRODUCT MATRIX
BENEFITS - WEATHER RESISTANCE & UV PROTECTION

ACRYLITE® EUROPLEX®
d Transparent d Co-extruded PMMA and PVDF film
d Glossy and matt surface d High protection for other polymeric substrates

, , against degradation
d Premium quality used for standard

application for PVC window profile d Excellent chemical resistance

d Anti-soiling and easy-to clean effect

d High-end-quality used for standard application
for PVC window profile

d Good embossing ability leads to a desired soft
matt look / haptics
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PRODUCT MATRIX

Description

Thickness / distribution

Production width
Finish

Mono /
multilayer film

Top layer

Main layer

UV protection
Chemical resistance

Easy to clean, incl.
graffities

Anti-soiling
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Standard PVC
protection film

53 um

Up to 2100 mm

Gloss

Mono layer film

High impact modified
PMMA
+ UV MB

Enable M20

Standard PVC
protection film

S3 um

Up to 2100 mm

Gloss

Mono layer film

High impact modified
PMMA + UVA

Enable M30

Standard PVC
protection film with
improved UV stability

53 um

Up to 2100 mm

Gloss

Mono layer film

High impact modified
PMMA + UV MB

Enable M30

Standard PVC
protection film with
matt surface

53 um and 70um

Up to 2100 mm

Matte

Mono layer film

High impact modified
PMMA + UV MB

Enable M30

ACRYLITE® and EUROPLEX® Films for PVC lamination

High end quality with improved chemical

resistance (different PVDF types)

53 pm
(48 pm /5 pm)

Up to 2100 mm

Gloss
2 layer film

PVDF

High impact modified PMMA + UVA

Enable M30

+

++



EUROPLEX® film

Transparent  Transparent
PVDF layer PMMA film

Key Properties

UV Protection
Weathering Resistance
Chemical Resistance

Easy to clean




KEY PROPERTY:
WORLDWIDE SOLAR RADIATION

d The worldwide solar
radiation (UV + visible
spectral energy) is the
most important criteria
to define and
recommend the use of
UV protection films in
the different
geographical places

Source: Sola rg is Long-term average of global horizontal irradiation (GHI)

Daily totals: 2.2 26 3.0 3.4 3.8 4.2 46 5.0 5.4 5.8 6.2 6.6 7.0 14
—] ] [ kWh/m’
Yearly totals: 803 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410 2556 2702
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KEY PROPERTY:
RECOMMENDATION FOR USE OF UV-PROTECTION FILMS

4 Related to the worldwide solar
radiation and according to the
standard RAL-GZ 716 / DIN EN 12608-
2: POLYVANTIS can recommend and
supply UV protection films for PVC
decorative laminates for different
requirements M20 (20 GJ/m?2 solar
radiation) and M30 (30 GJ/m?2 solar
radiation).

d Nevertheless, customers are still in
: charge to test and verify the

! 4 performance of the PVC decorative
laminates because POLYVANTIS

. . doesn’t know all details of process of
Recommendation for a protection in years .
. the customers, windows
by group of countries
manufacturers and end users

ACRYLITE® OF011/0OF031* in 53um 10 75 7.5 5 -
ACRYLITE® OFO88/0OF089* in S3um 20 20 15 10 5
EUROPLEX® 99710/0F092/0OFQ070 in S3um 20 15 10 S 10 (;/2
EUROPLEX® OF087*/OF094* in 58um 30 20 15 10 10 /‘bj

I~
ACRYLITE® OF095 matt in 53 or 70um 10 / 20 75 /20 75/15 5/10 -/5 * Gustomized grade
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K EY P RO P E RTY: transmission spectra before weathering test
UV PROTECTION

ACRYLITE® OFOO08 in 53um before
weathering test

d UV protection performance is a combination of
UVA content in the film and thickness of the film

ACRYLITE® OF011 in 53um before
weathering test

Transmission [%]

d The suitability of the ACRYLITE® film grade and
recommendation for the duration in this PVC AGRYLITES OFO8S Sa10m before
window application is depending on weathering test
geographical place and the PVC decor recipe
(colorant & pigment sensitivity):

EUROPLEX® HC 99710 in 53um before
weathering test

480 540

wavelength [nm
4 Basic PMMA film grade like PLEXIGLAS® OF00S, evetength fnml
53 um

transmission spectra after 10.000h

{ Standard PMMA films grade like ACRYLITE® OF011,
S3um

d Premium PMMA films grade like ACRYLITE® OF088,
S3um

ACRYLITE® OFOO8 in 53um after
10000h weathering

ACRYLITE® OFO11 in 53um after
10000h weathering

i PMMA/PVDEF films grades like EUROPLEX® HC 99710,
OFO70, OF092

EUROPLEX® HC 99710 in 53um

Transmission [%]

after 10000h weathering
i Standard PMMA matt film grade like ACRYLITE® ACRYLITE® OF088 S3um ofter
OFQ095, 53um and 70um / v n9

490 540 590
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HOW IS THE UVA
PERFORMANCE

OF OUR ACRYLITE®
FILMS TO BE CHECKED?

Weathering test results of
ACRYLITE® and EUROPLEX @ Films
according to DIN EN ISO 4892-2:

During the accelerated weathering test, solar
radiation is absorbed by UVA, which consumes
UV absorbers.

This means that the film becomes increasingly
UV transparent after 5, 10, 15, 20, or 25 years,
depending on the UVA package and film
thickness.
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Transmission [96]

Transmission [%]

transmission spectra before weathering test

ACRYLITE® OFO08 in 53um before
weathering test

ACRYLITE® OFO011 in 53um before

weathering test

EUROPLEX® HC 99710 in 53um before
weathering test

ACRYLITE® OF088 53um before

weathering test

490 540

wavelength [nm]

transmission spectra after 20000h

ACRYLITE® OFOO08 in 53um after
weathering test

ACRYLITE® OFO11in 53um after

10000h weathering

EUROPLEX® HC 99710 in 53um
after 10000h weathering

ACRYLITE® OF088 53um after
10000h weathering

540

wavelength [nm]




KEY PROPERTY:
EASY-TO-CLEAN EUROPLEX® FILMS

EUROPLEX® film provides an easy-to-clean surface. Dirt, dust, pollutions, soil will be washed away by the rain.

Graffiti can be removed with suitable cleaning agents without leaving a shadow picture / ghost image.

EUROPLEX® films withstand graffiti removal using suitable cleaners in accordance with the requirements of NF F 31112
RAL-approved system providers give a cleaning recommendation with their products. POLYVANTIS is able to support customers
to test windows cleaners according to ISO DIN 68861-1.

d The adhesion of inks on PVDF surface is very low. It is recommended to clean the film surface with water and a soft cleaningcloth.
For graffitiv removal POLYVANTIS had tested and recommend Graffinet® Plexiclean.
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Processing of
ACRYLITE®
and EUROPLEX®

Film



LAYER STRUCTURE PVC LAMINATING

Printed decor

Pigmented PVC

~2OLYVANTIS

ACRYLITE® and EUROPLEX® Films for PVC lamination

Transparent

PVDF layer
} EUROPLEX® film

Transparent
PMMA film

PVC profile

14



PROCESSING GUIDELINE FOR LAMINATING
ACRYLITE® AND EUROPLEX® HC FILMS

In-line heat lamination is the most common
technology for binding ACRYLITE® or EUROPLEX®
HC films to another substrate.

Decorated PVC
film / carrier film

ACRYLITE® /
EUROPLEX® film

This lamination of ACRYLITE® onto PVC, ABS or PC
is a melt bonding process; no adhesive or primer is
necessary.

The laminating temperatures depend on the used
ACRYLITE® or EUROPLEX® film, carrier film / sheet
(recipe and thickness), and the laminating speed.
Typical temperatures for laminating on PVC range
from 140°C to 170°C.

Heating drum at
120°C - 160°C

Heaters
(IR ceramics etc.9)

Embossed
steel cylinder

Impression roller /
silicon roller

POLY‘IANTIS ACRYLITE® and EUROPLEX® Films for PVC lamination
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PROCESSING OF
ACRYLITE® AND EUROPLEX® HC Film

d Side mark for EUROPLEX® Film 99710
(and OFO70 and OF092)

d To ensure that the correct side (PMMA side
and PVDF side) of the film will be applied, our
product is labeled at one edge as follows:

When EUROPLEX® HC Film
99710 is laminated e.g.

onto a PVC film, the inkjet
should be readable

POLY‘IANTIS ACRYLITE® and EUROPLEX® Films for PVC lamination
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OPTICAL RESULTS AFTER LAMINATING
ACRYLITE® AND EUROPLEX® HC FILMS (GLOSSY/MATT)

When EUROPLEX® HC film is used, the quality of the polished
areas of the embossed steel cylinder can have an influence on
the film surface finish e.g. if the chrome quality is low (large
pored), an unwanted understructure can be formed during the

Heaters embossing process into the film surface and become more matt.
(IR ceramics etc.9) This effect originates from the melt temperature of the PVDF.
Embossed "

steel cylinder

&

—
B
e

g =
.
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)

P

.

Impresssion roller /
silicon roller

Depending on the processing conditions,
glossy or matt surface
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WHAT ARE THE MAIN REQUIREMENTS

The standard DIN EN 12608-2 defines the requirements for PVC-U
windows profiles covered with foils bonded with adhesives,

The DIN EN 12608-2 refers to the RAL-GZ 716 standard to define
the requirements for these decorative PVC/PMMA laminates,

The RAL-GZ 716 standard defines the requirements and the
accelerate weathering conditions according to DIN EN ISO 4892-2
method A with cycle no. 1:

[min] 102 / 18
[°C] 65 +/-3
[W/m?2] 60 +/- 2
[%] 65 +/-10
[°C]38 +/- 3

Exposure period (dry / water spray)
Black standard temperatur
Irradiance (300 — 400nm)

Relative humidity

Chamber air temperature

The weathering test has to be done with a production sample: it
means the complete system (PVC-Profile/PU-Glue/PVC/PMMA -
Film) must be checked to get the approval.

Example of a printed decorative PVC laminate
without UV protective acrylic film

-

~2OLYVANTIS

Accelerate weathering

tost 10.000 hours

15.000 hours

simulate solar radiation

2
(300nm bis 800nm) 20 GJ/m

30 GJ/m2

no color or gloss change Grey scale >=3 (EN 20105-A02)

no visual damage no delamination, cracks or stains, ...

practical proof of
experience

At least 5 years old building with this
technical solution

proof of traceability IR spectra as ,fingerprint®

fh itk i M i 1‘
After 3000h weathering After SOOOh weathering

Before weathering
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ACRYLITE®
and EUROPLEX®
Films

Applications and
Product Matrix



TYPICAL APPLICATIONS

1

Exterior applications:
Windows frame, door frame in
various colors & decors

| A ‘
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TYPICAL APPLICATIONS

Exterior applications:
House entrance, garage door
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TYPICAL APPLICATIONS

Exterior applications:
Outdoor furniture, facade

POLY‘IANTIS ACRYLITE® and EUROPLEX® Films for PVC lamination 22



PRODUCT OVERVIEW

Standard PVC
protection film with matt

Standard PVC protection
film with improved UV

Premium grade with improved

Standard PVC protection Standard PVC protection chemical resistance (different

Description film film

Thickness / distribution

Production width

53 um

Up to 2100 mm

53 um

Up to 2100 mm

stability

53 um

Up to 2100 mm

surface

53 um and 70um

Up to 2100 mm

PVDF types)

53 um
(48 pm /S pm)

Up to 2100 mm

Finish Gloss Gloss Gloss Matte Gloss
Mono / multilayer film Mono layer film Mono layer film Mono layer film Mono layer film 2 layer film
Top layer = = = = PVDF
High impact modified High impact modified High impact modified High impact modified s e
Main layer PMMA PMMA PMMA PMMA High 'mp°ftur{‘/°ﬁg'ed PMMA
+ UV MB + UV MB + UV MB + UV MB

UV protection Enable M20 Enable M30 Enable M30 Enable M30 Enable M30
Chemical resistance = - - - +
Easy to clean, incl.

" = - - - ++
graffities
Anti-soiling = - - - ++

~2OLYVANTIS

ACRYLITE® and EUROPLEX® Films for PVC lamination
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