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Gaspoltshofen (ITG)

St. Georges de Reneins (ITG)

Longue (Packaging)

Ruitz (Graphic arts)

Newbridge (ITG)

Jülich (ITG)

Tistrup (ITG)

Cuggiono (ITG)

Headquarters:
Jülich (Germany)

620
employees

*Note: ITG = Industrial thick gauge

We have eight production 
facilities covering markets 
across Europe and the world
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epsotech 
Germany

epsotech 
Italy

epsotech 
UK

epsotech 
Denmark

epsotech 
France

epsotech
Color

epsotech 
Austria

Axipack

Location:
Germany
& Austria

Location:
Italy

Location:
UK

Location:
Denmark

Location:
France

Location:
Germany

epsotech 
Holding 
GmbH epsotech is structured as follows:
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Carolex

Location:
France



We have specific competency 
centers with a depth of insight and 
application know-how

RailwayMarine and 
offshore

Medical

Caravans / 
Motorhomes

E-mobility Agricultural 
vehicle and Earth 
moving machines

BussesTrucks and vans Aerospace

SpecialWall protection Sanitary
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All types of 
transportation with 
special expertise in the 
Railway Vehicles

Automotive /
Mass Transportation

Industrial
Building / 

Construction
Packaging / 
Graphic Arts

/ 

We focus on the following 
four main business areas
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Car

Bus

Agriculture 
Vehicle

Automotive /
Mass Transportation

Market segments

Emergency 
Vehicle

Caravans / 
Motorhomes

Heavy 
Transport / 

Mining

Military Vehicle

Aircraft

Train

Roof BoxesTruck Marine
Aircraft
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Les principaux types de matériaux utilisés en intérieurs
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• Le Metal

• Le Polyester renforcé fibres de verre

• Les thermoplastiques: injectés ou thermoformés



Qu’est ce que le Thermoformage?
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• Le thermoformage consiste à chauffer des plaques thermoplastiques et à les 
conformer sur des moules aluminium régulés, avec de nombreux trous 
d’aspiration.

• Les plaques sont extrudées à partir de polymères techniques 
thermoplastiques: ce qui signifie qu’ils peuvent être recyclés en étant re-
fondus.

• Le thermoformage s’adresse à des pièces moyennes ou de grandes 
dimensions dans des petites ou moyenne série.

• Les rebuts de productions, les pièces en fin de vie peuvent être  broyées et ré 
extrudées pour faire de nouvelles plaques et donc de nouvelles pièces.



Extrusion- PRINCIPES
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epsotech works with a wide range of material 
that offers multiple colours & attributes

Full polymer range

Full colour range

Colour consistency, 
UV stabilised

Impact resistance and 
stiffness to suit application

Chemical resistant

Scratch resistant

Flame retardant

Easily formable

Several textures available

Soft feel available

Ability to meet and follow 
legislation requirements

Extra performance Performance

PP railway material
PC / ABS railway 
material
PMMA
PC

Styrenics:
SAN
ABS
HIPS

ASA
TPU
HDPE
PP
PVC
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Components can be created 
to cover a range of required 
specifications

Chemical 
resistance /
light weight

Impact 
strength

Tensile 
strength

Heat 
deflection / 
temperature 

resistant 

UV 
stabilised

Density

Shore 
hardness / 
soft feel (in 

development)

Physical 
properties
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Widest choice of textures in the industry 
depending of the Raw material + Possibility to 
design your ow emboss
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Thermoformage- PRINCIPES
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There are many advantages to using 
thermoformed parts

Weight saving

Recyclable
and clean

Easy to integrate into 
production process

Range of textures
versus GRP and 

aluminium

Long life and 
durable

Easy to change 
and adapt designs

Easy to 
engineer

Tailor made to 
customer 

specifications

Cost effective 
versus alternative 

technologies

Cost effective 
versus alternative 

materials

Cost effective over
lower production 

volumes
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Polymer Sheets VS GRP

Technical 
Performance

Design

Production 
Cost

Environmental

Polymer Sheets 

Impact

Rigidity

Wall thickness

Dimensional tolerance

Burning Behaviour

Surface performance - chemical resistance

Surface performance - weatherability

Complexity of part

Surface design

Surface feel

Integration as composite component

Further fabrication enhancements

Lead time to support new project

Materials

Labour

Energy

Scale

Quality

Mould cost

Scraps recyclability

End of life recyclability

Lightweight

Chemical hazards

Very wide range of impact performance possible

Reinforcement by backside composite

Repeatable, designed in to part, compensation by mould design

Repeatable, CAD designed and machined mould

Can meet the widest range of standards - ECE R118 annex 8, V0, 5VA,
FAR, halogen/non-halogen, etc.

Chemical resistance by the main polymer or by co-extrusion - PP, PVC, ASA, PMMA, etc.

Adaptable to requirement, colour stabilisation and full weather resistance

Moderate, gel coat less robust

Rigid, but thick

Has to be constantly monitored

Manual construction, challenging

Is thermoset, but difficult to optimise

Dependant on gel coat tolerance and integrity

Dependant on gel coat tolerance and integrity

GRPRate Rate

Very complex shapes possible, including twin-sheeting

Most surface designs possible

Soft-touch super-matt  to high scratch-resistant gloss

LFI/RIM, lamination, co-extrusion

Twin sheet, welding, gluing

6-8 weeks

Simple parts only, but can reinforce areas of part

Gelcoat or painted, limited options

Gelcoat or painted, limited options

Integration unlikely as a composite

Limited fabrication add-ons after laying up

6-8 weeks

Good

Very short cycle times in vacuum forming - single minutes per part

Just the vacuum forming cycle - low energy to soften, form, cool

Few parts to thousands low cost improving with volume,
can semi-automate forming and trimming

Very repeatable, high quality, ready finished

Typically only need 1 mould per part

Similar to sheet

Very slow, hours

Fume extraction, mixing

Single parts to low volume, flat cost per moulding

Frequent gelcoat defects/repairs

May need multiple moulds for parallel production
/higher volumes

Nearly always recyclable

Usually recyclable

Inherent low weight (fuel saving)

Some flame retardants, otherwise OK

Not recyclable

Not recyclable

Heavy

Toxic resins, hard to dispose of



Polymer Sheets VS Metal

Technical 
Performance

Design

Production 
Cost

Environmental

Polymer Sheets 

Impact

Rigidity

Wall thickness

Dimensional tolerance

Burning Behaviour

Surface performance - chemical resistance

Surface performance - weatherability

Complexity of part

Surface design

Surface feel

Integration as composite component

Further fabrication enhancements

Lead time to support new project

Materials

Labour

Energy

Scale

Quality

Mould cost

Scraps recyclability

End of life recyclability

Lightweight

Chemical hazards

Very wide range of impact performance possible

Reinforcement by backside composite

Repeatable, designed in to part, compensation by mould design

Repeatable, CAD designed and machined mould

Can meet the widest range of standards - ECE R118 annex 8, V0, 5VA,
FAR, halogen/non-halogen, etc.

Chemical resistance by the main polymer or by co-extrusion - PP, PVC, ASA, PMMA, etc.

Adaptable to requirement, colour stabilisation and full weather resistance

Robust but lacks rebound

Requires underframe

Has to be thick enough to withstand dents

Repeatable in heavy press

Does not ignite

Relies on paint/coating

Relies on paint/coating

MetalRate Rate

Very complex shapes possible, including twin-sheeting

Most surface designs possible

Soft-touch super-matt  to high scratch-resistant gloss

LFI/RIM, lamination, co-extrusion

Twin sheet, welding, gluing

6-8 weeks

Limited, cannot make deep pressed parts or complex shapes

Generally Painted

Generally Painted

Integration unlikely as a composite

Welding, riveting, other fixing, some hardening possible

22-24 weeks

Good

Very short cycle times in vacuum forming - single minutes per part

Just the vacuum forming cycle - low energy to soften, form, cool

Few parts to thousands low cost improving with volume,
can semi-automate forming and trimming

Very repeatable, high quality, ready finished

Typically only need 1 mould per part

Depends on specification

Similar to vacuum forming

Highest energy requirement for press, hundreds of tonnes
of force

Can mass produce and automate

OK within limitations of mould depth, painted afterwards

Highest cost for mould and press, may need multiple moulds
for duplicate production/higher volumes

Nearly always recyclable

Usually recyclable

Inherent low weight (fuel saving)

Some flame retardants, otherwise OK

Nearly always recyclable

Nearly always recyclable

Heavy

Paint



Polymer Sheets VS Injection Moulding

Technical 
Performance

Design

Production 
Cost

Environmental

Polymer Sheets 

Impact

Rigidity

Wall thickness

Dimensional tolerance

Burning Behaviour

Surface performance - chemical resistance

Surface performance - weatherability

Complexity of part

Surface design

Surface feel

Integration as composite component

Further fabrication enhancements

Lead time to support new project

Materials

Labour

Energy

Scale

Quality

Mould cost

Scraps recyclability

End of life recyclability

Lightweight

Chemical hazards

Very wide range of impact performance possible

Reinforcement by backside composite

Repeatable, designed in to part, compensation by mould design

Repeatable, CAD designed and machined mould

Can meet the widest range of standards - ECE R118 annex 8, V0, 5VA,
FAR, halogen/non-halogen, etc.

Chemical resistance by the main polymer or by co-extrusion - PP, PVC, ASA, PMMA, etc.

Adaptable to requirement, colour stabilisation and full weather resistance

Impact somewhat limited by injection grades, single layer

Similar to sheet

Full optimisation possible

Full optimisation possible

Similar, but some trade-off between mould flow and aesthetics. 
All injection grades are higher melt flow, so depends on fire standard

As a single material, trade-off between other mechanical
characteristics and surface properties

As a single material, trade-off between other mechanical
characteristics and surface properties

Injection MouldingRate Rate

Very complex shapes possible, including twin-sheeting

Most surface designs possible

Soft-touch super-matt  to high scratch-resistant gloss

LFI/RIM, lamination, co-extrusion

Twin sheet, welding, gluing

6-8 weeks

Most complex shapes possible

Any surface design possible, flow marks can affect aspect

Some over-moulding possible, but limited in size and complexity

Limited composite formulations as a single component, flow marks

Many possibilities, e.g. can integrate design fixings in to
the part shape

22-24 weeks

Good

Very short cycle times in vacuum forming - single minutes per part

Just the vacuum forming cycle - low energy to soften, form, cool

Few parts to thousands low cost improving with volume,
can semi-automate forming and trimming

Very repeatable, high quality, ready finished

Typically only need 1 mould per part

Similar to sheet

Lowest labour cost, mostly automated

Lowest energy cost, lowest scraps

Best for mass production, e.g. >5,000 parts

Comparable to sheet

Very expensive mould, but don't need duplicate processes

Nearly always recyclable

Usually recyclable

Inherent low weight (fuel saving)

Some flame retardants, otherwise OK

Nearly always recyclable

Nearly always recyclable

Full optimisation of part weight (fuel saving)

Some flame retardants, otherwise OK



The different  Railway norms

1. Until now national norms for fire and smoke non toxicity:

• NF 16101 for france: M1F2

• DIN 5510-2 for Germany:  S2 SR2 ST4

2. Now new EUROPEAN NORM  EN 45545-2 depending of type of train       

( tunnel or not + specific part)= HL x and Rx 



OUR EXPERIENCE FROM 20 years

1. GERTEX 10 AE was used for train in Germany + Czech Republic during 

the 20 last year (BOMBARDIER and SIEMENS, BORCAD, ……)

2. 10 years with ALSTOM France for train and Metro ( GAILLON promoted 

German success to ALSTOM, and got the approval ( NF 16101 M1F2 + 

DIN 5510-2)

3. Case study with ALSTOM and COMPIN SEAT  10 years ago  to compare 

Thermoformage/ other technologies.

4. R6 development in GERMANY in 2016-2017: volumes in 2019 ( sheets + 

IM)

5. R1 PC development 2019

6. R1 + R6 Sales in 2020



EN 45545-2

Volontaire

EN 45545-2

Volontaire
EN 45545-2

Mandatory

03-2013 01-2015 03-2016 01-2018

National norms No possibility anymore to use national norms

Transition

Before 2018 Since 01/2018

R a i l  w a y n o r m s e v o l u t i o n
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Operation categories

Design categories

N
Standard 
vehicles

A
Automatic 

vehicles 
without trained 

personnal

D
Double decked 

vehicles

S
Sleeping,

couchette 
vehicles

1
On infrastructure

HL1 HL1 HL1 HL2

2
Underground tunnel <5km

with side evacuation

HL2 HL2 HL2 HL2

3
Underground tunnel >5km

HL2 HL2 HL2 HL3

4
Underground without side 

evacuation

HL3 HL3 HL3 HL3

Hazard levels

Fabienne SAMYN

I V.  L a  n o r m e  E N  4 5 5 4 2 - 2  e t  d e  s e s  i m p l i c a t i o n s  
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F

R
DÉBIT CALORIFIQUE/ MAX 

AVERAGE RATE OF HEAT 

EMISSION
ISO 5660-1 MAHRE

FLAME PROPAGATION/ 

SPREAD

ISO 5658-2   CFE

S
SMOKE DENSITY-SMOKE 

DENSITY-TOXICITY

ISO 5659-2 Ds 4 – VOF 4- ITC G

R1

The 3 parts to be compliant

How we evaluate conformity: The CFE Value is often the most critical 
part. We need to be above 20. Our  competitors promote they are 
above but don’t give value ( could be just above/ we are much 
better)

E N  4 5 5 4 2 - 2  w h a t a r e  t h e  v a l u e s ?  

2 2



CFE value is mandatory for R1 certificate ( not asked for R6)

Fabienne SAMYN

Va l u e s  r e q u e s t e d /  Typ e  o f  t r a i n  

2 3



Interior parts/ requierements

IN4 -> R1 IN1 -> R1 IN1 -> R1

IN10A-10B 

->R2 et R1

F1E ->R5-R6

Category Usage/ parts

Weight

estimated

kg

Article 

n°
Request

Ceiling

and wall

cladding

ceiling
10,8 (par 

m)
IN1 R1

Windows

frame
0,6 (par m) IN7 R1

Wall protecion 4,3 (par m) IN1 R1

Separative

walls
16,2 IN1 R1

Seat

shells

Seat structure 1,2 F1E R5

Seat shell 1,5 R6

Arms supports 0,9 F1B,C,D R21-R22



PC PU1 R1 COMPARISON/  Norm request

25

REQUEST PC PU1 R1 epsotech

Standard gravity 1,3

Tensile MODULUS 4000

Yield stress 54

Charpy notched ( + 23°C) 30

Charpy notched ( -23°C) 8

VICAT 110

FLAME SPREAD CFE requested >20 37,7

MAHRE ( rate of heat emission) requested <90 75,6

Smoke density <300 136

Smoke density <600 213

Toxicity <0,9 0,03

Our material is: lighter, less rigid ( less brittle) with lower smoke toxicity and density than other material. 
The very good point is  The CFE much higher ( products from competition are just at the limit)



Gertex AE Railway R6 epsotech Railway IM epsotech Railway IM Railway R1

Sheets for thermoforming Sheets for thermoforming Injection moulding Injection moulding

Process Extruded sheet Extruded sheet
Compound for injection 

moulding
Compound for injection 

moulding only
Extruded sheet

Transformation Thermoforming or fabrication Thermoforming or fabrication Injection Injection Thermoforming or fabrication

Polymer
Polycarbonate / Acrylonitrile 

Butadiene Styrene
Polypropylene Polypropylene Polypropylene Polycarbonate

Halogen free Yes Yes Yes Yes Yes

NF M1 F2 Yes N/A N/A N/A N/A

DIN 5510-2 Yes N/A N/A N/A N/A

Recyclability
When keeping homologation 

below 50% regrinds
Yes To be tested To be tested To be confirmed

EN 45 545-2 N/A Yes Yes Yes Yes

HL1-3 N/A HL3 HL2 HL3 HL2

Requirement set N/A R6 R6 R21 R1

Range A thickness of 2mm to 6mm A thickness of 2mm to 6mm N/A N/A A thickness of 2 to 6 mm

Emboss Multiple offered Multiple offered N/A N/A Multiple offered

Epsotech RANGE for RAILWAY
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We can supply extruded plastic sheets for the
R6 requirement up to and including hazard level 3

R6 requirement up to Hazard Level 3 fulfilled ( Could be used for seats)
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Full range of railway vehicles covered with the R6 
HL 3 requirement achieved for all

Inner city Metro High speed
intercity
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We can supply Injection granules  for the
R6 HL2 and R21 HL3 

R6 requirement up to Hazard Level 2 fulfilled ( Could be used for seats) 
and R21 HL3 ( could be used for  seat covers, arm rests and refurbished 
seats)
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Railway R6, EN 45545-2
certificate awarded by
Deutsche Bahn

1. Conforms to Hazard Level 1, 

2 and 3

2. Meets requirement 6 

(passenger seat shell) table 

5 of the EN 45545-2
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epsotech Railway IM, EN
45545-2 certificate awarded 
by Deutsche Bahn

1. Conforms to

Hazard Level 1 and 2.

2. Meets requirement 6 

(passenger seat shell) table 

5 of the EN 45545-2
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epsotech Railway IM, EN
45545-2 certificate awarded 
by Deutsche Bahn

1. Conforms to

Hazard Level 1,2 and 3.

2. Meets requirement 21 
(armrest and head rest) 

table 5 of the EN 45545-2
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PPR6:  our experience and strenght
FOCUS ON INJECTION

VACUUM FORMING

• Quite difficult to thermoform.

• Customer need to have modern 
thermoforming machine 
(Gueiss?)

• Some unmelts parts-

• WHY Not to propose a PC R6. 
Just for thermoforming ?

INJECTION 

• No set up losses

• Quicker than thermoformage to 
produce

• No colour deviation

• Weight saving versus Polyamide

• We sell to OEM who will deliver to 
his sub contractors

33

- PPR6 has to be promoted to OEM.
- We have only one competitor in PP ( Italian
Vamp tech) but only in contact with
injection producers ( not in contact with
OEM)

- Weight saving is the USP: necessity to 
compare €/m² or to explain that for same
weight they will have more parts



We can supply extruded plastic sheets for the
R1 requirement up to and including hazard level 2

R1 requirement up to Hazard Level 2 fulfilled ( Could be used interior 
passengers coaches)
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We supply a range of material 
suitable for railway interiors

1. Walls* 

2. Separator walls*

3. Pull down trays* 

4. Ceilings*

5. Luggage racks*

6. Air ventilation systems* 

meet the appropriate EN standard R1 HL2, 

Pull down 

trays

Walls

Luggage 

racks
Ceilings

Seat 

backings

Separator 

walls

Air 

ventilation 

system
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Railway R1 (extruded sheet), EN 
45545-2
certificate awarded by
CURRENTA

1. Conforms to Hazard Level 1, 

1 and 2

2. Meets requirement 1 

(ceiling and window 

frames, cladding and 

overhead components) 

table 5 of the EN 45545-2
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We can supply extruded plastic sheets OUTSIDE 
EUROPE WITH  CERTIFICATES Linked to DIN And NF

R1 requirement up to Hazard Level 2 fulfilled ( Could be used interior 
passengers coaches)
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Gertex 10 AE, DIN
5510-2 certificate
awarded by CURRENTA

1. Flammability class S4

2. Smoke generation class SR2

3. Droplet formation ST2

Extruded sheet 

available 

at 2 to 6mm.

Halogen Free 2 to 4mm meets 

the M1F2 standard 

and 4 to 6mm 

meets the M2F2 

standard.
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Gertex 10 AE, NF F
16-101 certificate
awarded by SAFRAN

1. I.T.C 21.63

2. Dm 309.3

3. V0F4 412.4

Extruded sheet 

available 

at 2 to 6mm.

Halogen Free 2 to 4mm meets 

the M1F2 standard 

and 4 to 6mm 

meets the M2F2 

standard.
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Gertex 10 AE, 
M1 certificate 
awarded by CREPIM

1. 2 to 4mm meets

the M1F2 standard 

2. 4 to 6mm meets

the M2F2 standard

3. Halogen free
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Gertex AE Railway R6 epsotech Railway IM Railway PC PUI R1

Sheets for thermoforming Sheets for thermoforming Injection moulding

Process Extruded sheet Extruded sheet
Compound for injection 

moulding
Extruded sheet

Transformation Thermoforming or fabrication Thermoforming or fabrication Injection Thermoforming or fabrication

Polymer
Polycarbonate / Acrylonitrile 

Butadiene Styrene
Polypropylene Polypropylene Polycarbonate

Halogen free Yes Yes Yes Yes

NF M1 F2 Yes N/A N/A N/A

DIN 5510-2 Yes N/A N/A N/A

Recyclability
When keeping homologation 

below 50% regrinds
Yes To be tested To be confirmed

EN 45 545-2 N/A Yes Yes Yes

HL1-3 N/A HL3 HL2- HL3 HL2

Certificate EN 2-4mm and 4 to 6 mm 3 mm - 4,3 mm

Requirement set N/A R6 R6 HL2- R21 HL3 R1

Range A thickness of 2mm to 6mm A thickness of 2mm to 6mm N/A A thickness of 2 to 6 mm

Emboss Multiple offered Multiple offered N/A
Multiple offered including

smooth

Epsotech  OFFER
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Sustainability

epsotech
Made for

lightweight
components

Packaging

Collecting

Regrinding

Efficient

production



You can find detailed 
information about our product 
range online
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We offer the best solution for your needs

Many more parts 
available through 

thermoforming

Complete project 
management.

We help you find

the best solution

Flexibility to offer 
multiple tailor-made 

solutions to your 
specific needs

Highest quality 
materials

Local footprints 
ensuring fast delivery
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THANK YOU

Francois Venisse

Managing Director 

epsotech France SAS

Francois.Venisse@epsotech.fr

M: +33 (0) 6 71 56 94 47


