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1 General

The products SIMONA® PE FOAM and SIMONA® PP

FOAM are foamed polyolefin sheets.

The foaming of plastics is a process that has been
known for over 35 years (e.g. “polystyrene”, packaging
materials, etc.) and is widely used in the area of PVC
foam. SIMONA also applies it to the polyolefin materi-
als PE-HD and PP-H, a segment in which our method
has become well established. The resulting newly devel-
oped products SIMONA® PE FOAM and SIMONA® PP
FOAM have a higher level of material efficiency, i.e.
lighter weight and only slightly less rigidity than in the
case of compact material. They have a higher level of
thermal insulation, less distortion tendency and — com-
pared to compact sheets — reduced internal stresses

due to less material input.

1.1 Properties of SIMONA® PE FOAM and
SIMONA® PP FOAM

Owing to their closed-cell foam core and their co-extrud-
ed outer skins made of compact material, SIMONA® PE
FOAM and SIMONA® PP FOAM sheets provide an excel-
lent ratio between low density, excellent surface quality
and high flexural strength. SIMONA® PE FOAM and
SIMONA® PP FOAM sheets combine two properties
which are generally considered opposites: high strength
and light weight.
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Material properties

Low density and high surface hardness
High specific flexural strength

Easy to clean

Very easy to process

Chemically resistant surface
Corrosion-free

Printable after pretreatment
UV-resistant (SIMONA® PE FOAM)



1.2 Applications of SIMONA® PE FOAM and
SIMONA® PP FOAM

SIMONA® PE FOAM

With SIMONA® PE FOAM it is possible to replace many
components made of plywood and MDF. Compared
to wood-based materials, SIMONA® PE FOAM is much
more durable, especially in applications exposed to
moist/wet conditions. Users also benefit from versatil-
ity in fabrication, high surface quality in an embossed

finish and low water absorption.

SIMONA® PE FOAM is provided with UV stabilisation for
outdoor applications as standard.

Examples of applications for SIMONA® PE FOAM

m Boatbuilding (partitions, bulkheads, control
desks, etc.)

= Banner material

m Toilet containers, toilet walls and toilet doors

m Partitions in agriculture and livestock farming
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SIMONA® PP FOAM

SIMONA® PP FOAM sheets have smooth, compact
surfaces and exhibit higher flexural strength than
SIMONA® PE FOAM sheets on account of the material.
SIMONA® PP FOAM sheets are also very easy to proc-
ess, have extremely low water absorption and are
used for applications with non-critical chemical and
mechanical stresses in apparatus construction, for
example.

Examples of applications for SIMONA® PP FOAM
m Construction of small sewage treatment plants
m Apparatus components

m Tank covers

m Encasements

m Linings

m Packaging systems

m |nsulation components

m Reusable containers

m Transport containers



2 Product Range of SIMONA® PE FOAM
and SIMONA® PP FOAM

Product Range (dimensions in mm)

| SIMONA® PE FOAM SIMONA® PP FOAM
Extruded sheets (formats/thicknesses)
2000 x 1000 6, 8, 10 5,6, 8, 10, 15, 20
2000 x 1250 10 -
3000 x 1500 - 5, 6, 8, 10, 15, 20
Standard colour white grey

For further information about our product range and the stock availability of products, please refer to our company website at www.simona.de or to our
flyer “SIMONA® PE FOAM/SIMONA® PP FOAM”. Other colours and formats are available on request.

01/2012 prod.info PE FOAM/PP FOAM SIMONA 5



3 Technical Information

3.1 Material Specifications

Material specifications

SIMONA® PE FOAM

SIMONA® PP FOAM

Density, g/cm?, DIN EN 1SO 1183

0.700

0.650

Tensile modulus of elasticity, MPa,

700

1100

DIN EN ISO 527
Impact strength, kJ/m?2, DIN EN 1SO 179 without break without break
Shore hardness D, DIN EN ISO 868 61 71
Mean coefficient of linear thermal expansion, K, 1.8x 10 1.6 x10*
DIN 53752
Fire behaviour, DIN 4102 normal flammability normal flammability
Temperature range, °C -50 to +80 0 to +100
Physiologically safe BfR v v

EU v v

FDA v

3.2 Fire Behaviour

The raw materials used for SIMONA® PE FOAM and
SIMONA® PP FOAM have normal flammability (B2) in
accordance with DIN 4102.

3.3 Performance in Outdoor Use

SIMONA® PE FOAM is a white, UV-stabilised PE foam

that was designed and developed for outdoor applica-

tions. SIMONA® PP FOAM is not specially stabilised for

outdoor applications.
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3.4 Physiological Safety

According to Recommendation Il by the German
“Federal Institute for Risk Assessment” (BfR, previ-
ously BgVV), there are no reservations about using
SIMONA® PE FOAM or SIMONA® PP FOAM for manu-
facturing commodities as defined by Section 2, para-
graph 6, no. 1 of the German Food, Commodities and
Feedstuffs Act (LFGB, as amended by an Announcement
on 26 April 2006 in the German Federal Gazette I, p.
945).

All the monomers and additives used are listed in
European Directive 2002/72/EC and addenda.

SIMONA® PE FOAM sheets are suitable for perimeter
boards and for separating playgrounds in accordance
with EN 71-3.

Furthermore, SIMONA® PP FOAM is manufactured
from raw materials that meet the requirements of
the “Food and Drug Administration” (Code of Federal
Regulations, title 21, chapter 1, part 177.1520) for

contact with foods.



3.5 Chemical Resistance

The non-polar nature of sheets made of SIMONA® PE
FOAM and SIMONA® PP FOAM provides a high level of
chemical resistance to:

m Salts (aqueous solutions)

m Acids

m Alkalis

= Alcohols

m Many solvents

m Fats

= Qils

m Waxes

Continuous contact with the aforementioned media
may result in a small amount of swelling. However,
this does not generally affect the service capability of
these materials.

There is limited chemical resistance (swelling) to:
= Aromatic compounds

m Halogenated hydrocarbons

No chemical resistance to strong oxidants such as:

= Nitric acid

= Chromic acid

= Halogens

There is a higher risk of stress cracks, especially in

the region of welds.

3.6 Water Absorption

SIMONA® PE FOAM and SIMONA® PP FOAM are closed-
cell foam sheets, i.e. they only absorb negligible
quantities of water and do not swell when immersed

in water.
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3.7 Temperature Range

The service temperature ranges of SIMONA® PE FOAM
and SIMONA® PP FOAM are as follows*:

Temperature ranges

SIMONA® SIMONA®
PE FOAM PP FOAM

Continuous service

-50°C to +70°C 0°C to +80°C
temperature

Without any significant
mechanical stress in air
as the ambient medium

up to +80°C up to +100°C

Crystalline melting

.+ ° .+ °
temperature approx. +130°C approx. +160°C

*The above figures do not apply to applications in tanks — such
cases are subject to special design rules that have to be agreed
on an individual basis.

3.8 Resistance to Microorganisms

SIMONA® PE FOAM and SIMONA® PP FOAM do not con-
stitute a source of nutrition for:

= Microorganisms

m Bacteria

m Fungus

m Spores

= Gnawing insects

m Rodents (gnawing may occur)



3.9 Health Aspects

As far as their chemical composition is concerned,
SIMONA® PE FOAM and SIMONA® PP FOAM are essen-
tially only made of carbon and hydrogen. When they
burn — provided there is a supply of atmospheric oxy-
gen — virtually the only substances that develop are
carbon dioxide, carbon monoxide and water, accompa-
nied by very small quantities of soot and low-molecular
volumes of the relevant plastics. The ratio of carbon
dioxide to carbon monoxide largely depends on the
circumstances of burning — temperature, ventilation
and an unobstructed supply of atmospheric oxygen.
Consequently, burning fumes develop that resemble

those of wood or stearin.

In the debate about the potential toxicity of fumes from
burning plastics the fact that all burning fumes have
a toxic effect is generally overlooked. Therefore, any
claim that plastics exposed to fire develop particularly

toxic gases is incorrect.
The most suitable extinguishant to combat burning

SIMONA® PE FOAM and SIMONA® PP FOAM sheets is

water or sand.
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4  Processing Information

4.1 Machining

SIMONA® PE FOAM and SIMONA® PP FOAM can be
processed by means of various methods. These in-
clude drilling, milling, turning and sawing; in this case,
a distinction must be made between circular sawing
and band-sawing. Water-jet cutting is also possible.
For further information, please refer to our work.info
“Machining”.

4.2 Welding

4.2.1

The term plastic welding means the permanent joining

General

of thermoplastics by applying heat and pressure, with or
without the use of an additional substance. All welding
processes take place when the materials in the bound-
ary areas of the surfaces being joined are in a ductile
state. That is where the threadlike molecules of the
parts being joined and pressed together link up and
entwine themselves to form a homogeneous material
bond. Only plastics of the same kind, e.g. PP and PP,
and within these types only those with the same or a
similar/adjacent molecular weight and the same density,
can be welded to one another; colour does not have to

be taken into account.

Recommended figures for hot gas draw welding

SIMONA® PE FOAM and PP FOAM can be welded to one
another without any reservations using conventional
welding rods. Sheets and welding rods conform to the
DVS Guideline and DIN EN ISO 1133 and have an MFR
(= Melt Flow Rate) of 0.3 to 1.7 g/10 min or 0.2 to 0.7
(for PE) and 0.4 to 1.0 g/10 min (for PP) respectively.
These figures were determined at 190°C/5 kg. The

materials may therefore be regarded as weldable.

4.2.2

Directly before welding the surfaces to be connected,

Welding Preparation

the adjacent areas and any damaged surfaces (espe-
cially if there are weather or chemical influences) must
be machined down to intact zones. Dirt, grease, hand
sweat and oxide layers must be removed by machining
in order to obtain a high weld factor. Detergents that

attack or alter the plastic surface must not be used.

4.2.3 Hot Gas Draw Welding

For sheets that can only be welded from one side it is
advisable to use a single V. Cleaning of surfaces to be
welded on sheet and welding rod by machining is essen-
tial. Welding with the tacking nozzle serves to keep the
parts in position. Fusion is performed with hot air but

without any additional welding rod.

Material Air Temperature Speed
cm/min
5 mm Fan-welding nozzle High-speed welding nozzle
measured in the
welding nozzle
I/min °C 3 mm 4 mm 3 mm 4 mm
PE FOAM 50-60 300-340 10-15 approx. 10 <50 <40
PP FOAM 50-60 300-340 approx. 10 <10 <50 <40
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4.2.4 Extrusion Welding

Extrusion welding is another method of connecting
SIMONA® PE FOAM and SIMONA® PP FOAM to one
another. In this case, a standard welding rod made of
compact material has to be used (for preparation, see
4.2.2).

The recommended figures for air temperature, mass

temperature and air flow are as follows:

Recommended figures

Mass temperature | Air temperature Air flow
°C °C 1/min
PE FOAM 210-230 250-300 >300
PP FOAM 210-240 250-300 >300
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4.2.5 Heated Element Butt Welding

Warming is performed by a coated (PTFE) heated ele-
ment. Owing to the direct contact, the transmission
of heat is far more intense than with hot gas draw
welding or extrusion welding; the distribution of heat
over the cross-section of the material is more effi-
cient. Thus, there is no zone in the material which is
subjected to a higher thermal load than that required
for welding. That means the stress to which the joints
are subjected is very low. In heated element butt weld-
ing the welding process takes place when the heated
surfaces of contact are brought together at a specific
pressure and allowed to cool down under pressure.
Modern equipment is provided with a data collection
feature that makes it possible to store welding para-
meters and print out welding records.

The quality of seams depends on the following criteria:
m The cleanliness of the parts to be joined by weld-
ing and of the heated element itself is of para-

mount importance in heated element butt welding.

m Teflon films or coatings facilitate the cleaning of
heating surfaces and prevent plastics from cling-
ing to the heated element when warming up.

Internal tests have shown that compared to compact

materials the higher alignment and joining pressures

with foamed materials lead to better welding results.
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Recommended figures for heated element butt welding on sheets made of SIMONA® PE FOAM

Sheet thickness Temperature Alignment* Heating-up Change-over Joining
p = 0.30 N/mm? p = 0.01 N/mm?2 p = 0.30 N/mm?2
Bead height Time Max. time Joining pressure Cooling time under
*ok build-up time joining pressure
mm °C mm s s S min
6 215 1.0 60 <3 5.5 8.5
8 215 1.5 80 <3 6.5 11.0
10 215 1.5 100 <3 7.0 12.5
12 210 2.0 120 <3 8.0 16.0
15 210 2.0 150 <3 8.5 19.5
20 205 2.0 200 <3 10.5 25.0
* Bead height at the heated element at the end of alignment time (alignment under 0.3 N/mm?)
** Change-over time must be kept as short as possible; otherwise the plasticized surfaces will become cold.
Recommended figures for heated element butt welding on sheets made of SIMONA® PP FOAM
Sheet thickness Temperature Alignment* Heating-up Change-over Joining
p = 0.20 N/mm2 p = 0.01 N/mm2 p = 0.20 N/mm2 £ 0.01
Bead height Time Max. time Joining pressure Cooling time under
*% build-up time joining pressure
mm °C mm s s s min
6 215 0.5 160 <3 5-6 6-12
8 215 1.0 190 <3 6-8 12-20
10 215 1.0 215 <3 6-8 12-20
12 210 1.0 245 <3 8-11 20-30
15 210 1.0 280 <3 8-11 20-30
20 205 1.5 340 <3 11-14 30-40

* Bead height at the heated element at the end of alignhment time (alignment under 0.2 N/mm?)

** Change-over time must be kept as short as possible; otherwise the plasticized surfaces will become cold.

For further and more detailed information on the subject of welding, please refer to our work.info “Welding”.
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4.3 Thermoforming

In single-stage thermoforming processes a basic dis-

tinction is made between male and female forming.

Recommended figures for thermoforming SIMONA materials

Material Name Maximum Shrinkage in Processing Mould
stretch ratio ©® extrusion direction® temperature ® temperature
in % in °C in °C
Forming
Male Female
PE-HD/PE 80 PE-HWU/PE-HWST 1:4 2-3 >3 160-180 50-70
PE-HWV® 1:5
PE-EL 1:35
PE FOAM 1: - - 160-180 50-70
PP PP-DWU/PP-DWST/PPs 1: 1.5-2.5 >2.5 170-200 50-80
PP FOAM 1:2 - - 170-200 50-80

@ Ratio of sheet area to moulding area

@ Approx. half the figure in the transverse direction

® Surface temperature, not radiant heater temperature

@ For extreme stretch ratios, specifically for female forming
® Depends on operating staff and system

The figures are values determined by experiment using a thermoforming unit from Illig, Type U100, with ceramic radiant heaters.
The temperatures of the top heater were 550/500/450 °C. The temperature of the bottom heater was 400 °C.

Any decision whether to use male or female forming
depends on the result that has to be achieved by the
moulding. In the case of male forming, for example,
shaping precision is achieved on the inside because
the inside of the semi-finished product makes contact
with the mould. In addition, the mould surface is repro-

duced very well on the side making contact.
Wall thickness distribution is also very different.

Wherever a thin area occurs in male forming a thick

area is created in female forming.
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Male mould Semi-finished Vacuum
and semi-finished product pre-stretched applied
product mechanically
Male mould Semi-finished Vacuum
and semi-finished product pre-stretched applied
product pneumatically

Fig. 1: Diagram of male forming.
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Mould textures and production data can be reproduced
very well on the part, the best results being achieved
with PP. If specified tolerances are limited, male form-
ing has to be used because the part shrinks onto the
mould when it cools down. This restricts the amount

of shrinkage.

Sy —

Female mould Vacuum
and semi-finished applied
product

Fig. 2: Diagram of female forming without any mechanical

or pneumatic pre-stretching.

I

Female mould Semi-finished Vacuum
and semi-finished product pre-stretched applied
product mechanically

—

(-

L

Female mould Semi-finished Vacuum
and semi-finished product pre-stretched applied
product pneumatically

Fig. 3: Diagram of female forming with mechanical or pneu-
matic pre-stretching.

As soon as the material is completely plasticized, it
should pre-blow — in the mould — to an appropriate
height (or else there will be a risk of wrinkling) or pre-
stretch in the case of female forming. Pre-stretching
should take place at approximately %5 of the height of
the mould. After that, the mould is moved into the pre-
stretched sheet and the vacuum is applied. In areas
where the plastic makes contact with the mould any

further forming is restricted owing to the rapid cooling.
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Air should preferably be used for the subsequent cool-
ing process. The use of spray water should only take
place when the surface has cooled down sufficiently
in order to prevent stresses from being frozen into the
material. This method of processing makes wall thick-
nesses more uniform and reduces internal stresses.

For economical production of top-quality thermoformed
products made of polyethylene and polypropylene it is
advisable to allow the part to cool down completely.

High forming temperatures, slow cooling rates, prefer-
ably low demoulding temperatures and edge trimming
that directly follows the thermoforming process all help

to reduce distortion.
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5  Structural Analyses

In terms of their characteristics, sheets made of
SIMONA® PE FOAM and SIMONA® PP FOAM do not con-
form to DVS Guideline 2205, which is why no normal
tank analyses are made available for said materials.
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6 Legal Note and Advice

Legal Note

Upon publication of a new edition all previous edi-
tions shall become void. The authoritative version
of this publication can be found on our website at

www.simona.de.

All information furnished in this publication reflects our
current scope of knowledge on the date of publication
and is designed to provide details of our products and
potential fields of application (errors and omissions
excepted, including typographical mistakes). This shall
not be deemed as constituting the provision of legally
binding guarantees or warranties as to specific proper-
ties of the products or their suitability for specific areas

of application.

We shall assume no liability for the application, utilisa-
tion, processing or other use of this information or of
our products. Furthermore, we shall assume no liability
for any consequences related thereto. The purchaser is
obliged to examine the quality and properties of these
products; he shall be responsible in full for selecting,
applying, utilising and processing said products as well
as applying any information relating thereto, which shall
also include all consequences associated with such
actions. Third-party property rights shall be observed

accordingly.
We provide warranty for the faultless quality of our pro-

ducts within the framework of our Standard Terms and
Conditions of Sale.
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Advice

Our applied technical advice is given according to our
best knowledge and is based on the information you
have provided and the state of the art known to us at
the time such advice is furnished. The advice shall not
constitute a guarantee or warranty of specific characte-
ristics or qualities and shall not establish an indepen-

dent contractual legal relationship.

We are only liable for intent or gross negligence. Any
information provided by us shall not release you from
your obligation to conduct your own assessments and

evaluations.

We reserve the right to update information without noti-
ce as part of our continuous research and development

programme.

Our sales staff and members of the Technical Service
Center look forward to advising you on all issues rela-
ting to the processing and application of semi-finished

thermoplastics.
Phone +49(0)6752 14-587

Fax +49(0)6752 14-302

tsc@simona.de
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SIMONA worldwide

SIMONA AG

Teichweg 16

D-55606 Kirn

Germany

Phone +49(0)6752 14-0
Fax +49(0)6752 14-211
mail@simona.de
www.simona.de

PRODUCTION SITES

Plant I/11

Teichweg 16

D-55606 Kirn

Germany

Phone +49(0)6752 14-0
Fax  +49(0)6752 14-211

Plant 1ll

Gewerbestrafe 1-2

D-77975 Ringsheim

Germany

Phone +49(0)7822 436-0
Fax +49(0) 7822 436-124

SIMONA Plast-Technik s.r.o.
U Autodilen 23

CZ-43603 Litvinov-Chudefin
Czech Republic

SIMONA ENGINEERING PLASTICS
(Guangdong) Co. Ltd.

No. 368 Jinou Road

High & New Technology Industrial
Development Zone

Jiangmen, Guangdong

China 529000

SIMONA AMERICA Inc.
64 N. Conahan Drive
Hazleton, PA 18201

USA

SALES OFFICES

SIMONA S.A.S. FRANCE
Z.l. 1, rue du Plant Loger
F-95335 Domont Cedex
Phone +33(0)1 39354949
Fax  +33(0)139910558
mail@simona-fr.com
www.simona-fr.com

SIMONA UK LIMITED
Telford Drive

Brookmead Industrial Park
GB-Stafford ST16 3ST

Phone +44(0)1785 222444
Fax  +44(0)1785 222080
mail@simona-uk.com
www.simona-uk.com

SIMONA AG SCHWEIZ
Industriezone
BaumlimattstrafRe 16
CH-4313 Méhlin

Phone +41(0)61 8559070
Fax +41(0)61 8559075
mail@simona-ch.com
www.simona-ch.com

SIMONA S.r.l. ITALIA

Via Padana Superiore 19/B
1-20090 Vimodrone (Ml)
Phone +39 02 250851
Fax  +39 022508520
mail@simona-it.com
www.simona-it.com

SIMONA IBERICA
SEMIELABORADOS S.L.
Doctor Josep Castells, 26-30
Poligono Industrial Fonollar
E-08830 Sant Boi de Llobregat
Phone +34 936354103

Fax  +34 936308890
mail@simona-es.com
www.simona-es.com

SIMONA-PLASTICS CZ, s.r.o.
Zdébradska ul. 70
CZ-25101 Rigany-JaZlovice

Phone +42032363783-7/-8/-9

Fax  +420323637848
mail@simona-cz.com
www.simona-cz.com

SIMONA POLSKA Sp.zo.o.
ul. H. Kamienskiego 201-219
PL-51-126 Wroctaw

Phone +48(0)71 3528020
Fax +48(0)71 3528140
biuro@simona.pl
www.simona-pl.com

000 “SIMONA RUS”
Prospekt Andropova, 18, Bl. 6
115432 Moscow

Russian Federation

Phone +7 (499) 6830041
Fax  +7(499) 6830042
mail@simona-ru.com
www.simona-ru.com

SIMONA FAR EAST LIMITED
Room 501, 5/F

CCT Telecom Building

11 Wo Shing Street

Fo Tan

Hongkong

Phone +852 29470193

Fax  +85229470198
sales@simona.com.hk

SIMONA ENGINEERING PLASTICS
TRADING (Shanghai) Co. Ltd.
Room C, 19/F, Block A

Jia Fa Mansion

129 Da Tian Road, Jing An District
Shanghai

China 200041

Phone +86 21 6267 0881

Fax  +86 21 6267 0885
shanghai@simona.com.cn

SIMONA AMERICA Inc.
64 N. Conahan Drive
Hazleton, PA 18201

USA

Phone +1 8665012992
Fax  +18005224857
mail@simona-america.com
www.simona-america.com

Upon publication of a new edition all previous editions shall become void. The authoritative version of this publication can be found on our website at www.simona.de.
All information furnished in this publication reflects our current scope of knowledge on the date of publication and is designed to provide details of our products and
potential fields of application (errors and omissions excepted, including typographical mistakes).



