i

\'e
SAERTEX

LEO

g
<
L
=
o
>
o
Y
O
=
O
2
O
LL
=
L
o

®

O
L
—
X
LLJ
-
o
LL)
<
Yg)




WE ARE SAERTEX®-
A FAMILY-OWNED BUSINESS
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COMPOSITE PANEL - POSSIBILITIES .... SAEkTEX
LEO

Huge range of Possibilies Huge range of Possibilies

Fire Protection Sound Insulation  Core Material Core Material Skins

Amount Nessesary ? Nessesary ? Thickness Material
Thickness Kind of ... Architecture Thickness
Kind of Material Thickness Material Architecture

REINFORCING YOUR IDEAS
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COMPOSITE PANEL - STANDARDIZED PANEL
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SAERTEX

LEO

use this as a
Baseline for your project

Fire Protection

Sound Insulation

Core Material Core Material

Skins

- Heat release

- Smoke

- Toxicity

- Structural integrity

IMO FTP Code :
- Part 2

-Part3

-Part5

- Part 10

-Part 11

Rw value

- according
ISO 10140-2

Can be individually configurated
Strenght, weight, thickness and material
Can be adjusted by changing the density

and alignment of the brigdes

Mechanical values

of the Composite are
known and tested.

This datas can be used as

Input for FEM calculation

REINFORCING YOUR IDEAS
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COMPOSITE PANEL - FIRE TEST SAERTEX
LEO

Fire Protection

IMO FTP Code Appendix 2

FIRE TEST PROCEDURES FOR HEAT RELEASE, SMOKE PRODUCTIO
FOR MATERIALS USES FOR FURNITURE AND OTHER COMPONENTS
»1SO 5660

ASS LOSS RATE
GH SPEED CRAFT

MAHRE : 45 kW/m?
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COMPOSITE PANEL - FIRE TEST SAEkTEX
LEO

Fire Protection
‘ IMO FTP Code Part 2 IMO FTP Code Part 5
= &
Smoke and Toxicity Test Test for surface flamability
d i
= ' ®
|

' Smoke + Tox
| .T@I ?'-

IMO Part 5 © IMOPart2. 50 kW ohne Zindflamme /
50kW without ignition flame
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COMPOSITE PANEL - FIRE TEST SAEkTEX
LEO

Fire Protection

IMO FTP CODE PART 3

TEST FOR "A", "B" AND "F" CLASS DIVISIONS

15 — 60 Minutes

REINFORCING YOUR IDEAS
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COMPOSITE PANEL - POSSIBILITIES SAEkTEX
LEO

Fire Protection

IMO FTP Code Part 11

Small scale funace test with temperature and load as defined in IMO Res. A.754(18)

Temperature registration — “SAERfoam LEO 8020 (absolute
temperatures, i.e. not temperature rise)
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COMPOSITE PANEL - FIRE TEST

Fire Protection
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COMPOSITE PANEL - SOUND ABSORBTION

SAERTEX

Sound Insulation

according to ISO 10140-2

LEO

MaR nach ISO 10140-2 Schalldimm-MaR nach ISO 10140-2
[Messung der Luftschalldémmung von Bauteiien im Prfstand Messung der Luftschaldammung von Bautellen im Pristand
Auiraggeber: Saertex GmbH & Co. KG, Brochterbecker Damm 52, Saarback Profdatum: 18122017 | Aufiraggeber: Saeriex GmbH & Co. KG, Brochterbecker Damm 52, Saarbeck Prisfdatum 18122017
Hersteler Hersietier
Kennzeichnung der Priraume: [Kennzeichnung der Prifraume:
Priffgegenstand eingebaut von Prifgegenstand eingebaut von:
Produktebezeichnung: LEO coated fabric (1200 gsm) [Produktebezeichnung: LEO coated fabric {1200 gsm)
Aufbau des Prifigegenstandes. -3 mm Kork |Aufbau des Prifigegenstandes: 20 mm Saerfoam (PIR-Schaum)
-2 Lagen LEO Quadrax 1200 gsm - 1 Lage LEO Quadrax 1200 gsm
- 10 mm Saerfoam (PIR-Schaum)
-2 Lagen LEO Quadrex 1200 gsm
Lutdruck: Lunaruck:
Luftiempertatur. 190°C Lutempertatur 10°c
Relative Luffeuchtigkeit: 58.0 % [Retative Luftfeuchtigheit: 58,0 %
Fidchenbezogene Masse. 12,3 kg/m* der Frequenzbereich entsprechend der Kurve Flachenbezogene Masse: 7.6 kgim* der Frequenzhereich entsprechend der Kurve
Fliiche der Pridfifinung: 0,90 m* — der verschobenen Bezugswerte (IS0 717-1) [Flache der Priféfinung: 0,90 m* | der verschobenen Bezugswerte (ISO 717-1)
|Senderaum Volumen: 1216 m 0 e I Senderaum Volumen 1218 m* 60 = "
€ mptangsraum volumen weam | € mptangsraum Vokmen: 1981
o
R Frequenz. R /
Terz e ! Terz «
(48] g 60 [Hz) (981 8%
132 H 50 128 3
18,0 ‘E 63 196 ‘E
15.0 = 80 200 £l
128 H 100 81 5
w 50 @ 40
107 125 58
178 180 10.0
149 200 10,2
198 250 147
216 40 s 155 30
R value T
i 262 L~ T 500 197 o=
268 630 224
284 7 29
f— 2 9 5 07 R woo | 258 =
- ) 331 / 2o | 285
35 w00 | 266 ?
347 2000 272
33 - 200 | 784 -
%5 350 | 205 /
36.8 4000 06 >
3.9 / \ i so0 | 303
10 °
83 125 250 500 1000 2000 Hz 4000 63 125 250 500 1000 2000 Hz 4000
Frequenz. f. Hz —» Frequenz, f, Hz —
‘Bewertung nach 1SO 717-1 Bewertung nach IS0 717-1
R, (€)= 20 (4 ; 5 a8 Conanso™ R, (CCJ= 23 ( 1 ; 4 )8
Die Ermittung basien aut Prifstands-Messergebnissen, Cusnn= Die Ermatung basien auf Prifstands Messergebnissen
die in Terzbindern gewonnen wurden ¢ in Terzbandem gewonnen wurden

Name des Prifinsitut KOTTER Consuling Engineers GmbH & Ca. KG |
[

[Name des Prafinstitut KBTTER Cansulling Engineers GmbH & Co. KG
Nr. des Prifberichtes: | :

INr. des Priifberichtes: ,

\/
Dstum: 02012018 Unterschrit L |Datum: 02.01.2018 Unterschrit '
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COMPOSITE PANEL - MECHANICAL PROPERTIES SAERTEX
LEO

Core Material

Choose hybrid core material made of ultralight foam combined with 3D
L glass reinforcements. SAERfoam® is the innovative way to replace PVC,
PET and balsa wood.

e 5 Benefits include highly individualized

SAERfoam® %* 2;5 \ AT mechanical properties, lower weights and

STRUCTURAL CORE R ‘ S - various other advantages throughout your
‘i .= = production process.

W TR

WITH 3D GLASS BRIDGES

REINFORCING YOUR IDEAS
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COMPOSITE PANEL - MECHANICAL PROPERTIES SAERTEX
LEO

r

Core Material

SAERfoam

B __
Determining direction Greater stiffness and

and density of the glass VI “ il force absorption than
bridges - ) v PVC PVC 80
1 w .; . ; y | ‘ ongation
% / . '

s s ’at : _Q(t.,__.e-r“*&
3D structural sandwich with LEO ;’_&t'.-”;\"'?*; — Time savings thanks to
protection layer e ready-made kits =

— -p_?wg' y . e =
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COMPOSITE PANEL - MECHANICAL PROPERTIES
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SAERTEX

LEO

Which is just an organized stack of multiple unidirectional plies in various
directions, impregnated with resin.

-45°

All nessesary datas for FEM calculation available.

Data is based on laminates produced by Vacuum Infusion
Technology and tests performed in a DNV-GL certified laboratory
at SAERTEX

DHNY-GL

Statement

Aol N BL-LT TE12 HH - 2

I recsmnilon of & sucoessiul spection camad mi by DNV GL

SAERTEX GmbH & Co. KG

Brochisrbacker Damm 52
Al Sembeck
Oarmany

ks approved as lborbory for technical comgpetence in tha Held of

Mechanical and Analytical Testing

Thae corification covers the speclic e and tydes of iels bsied i e anei This lsboniory mess
e roquireens of Lhe ks of DY SR for Rop-labs: Malsrih

B iaboriieny inapachon was camied ot MEDA-12 and 20180713, AR faciifies ond tha qualfication of
i parscmnal in chasge of the: sbove menlonec company was found in good onder.

This slamarsen] oonsalt of the page and & onn-pags A which & inlegral part of s approval

Tras slzmrenl 15 wibd wabd 201 30228

Hamburg. 38022

DY GL
i/ g
AL ¥
N o i A
Guidn Mhchalei It Frbem
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COMPOSITE PANEL - MECHANICAL PROPERTIES SAEI%TEX
LEO

Total Deformation r.engi"eifz

it S
Highly modern technology, comprehensive knowledge, many years Er;;::?i'
of experience, passion for materials and the understanding that we E;ﬁm o
need to keep the big picture in mind, even when we're focusing on i%ﬁ
the details - these characteristics guarantee you the best possible :

success as you plan or optimise your products.

Q008
o Min

Our consulting and calculation services help you bring your products
to the market more quickly. You benefit from optimised material
selection and utilisation, and lower manufacturing and development
costs. Improve your product quality and strengthen your competitive
position through innovative and optimised material usage. Get to
knowyour product better - right from the start.

A

000 250,00 500,00 {mm)
1

125,00 27500
Haus der Seefahrt

- Hohe Briicke 1
englneers D - 20459 Hamburg
Germany
. Hamburg .
| Tel. Office: +49 40 228 680 980
Tel. Mobile: +49 171 47 14 230

AXEL REINSCH E-Mail: axel.reinsch(@ar-engineers.de
Dipl.-Ing. [FH] / Owner Homepage: www.ar-engineers.de

REINFORCING YOUR IDEAS




COMPOSITE PANEL - LOGISTICS
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SAERTEX

Density of available Datas

Raw Material

Raw Materials

- coated Fabric

- Foam

- Fabric
- Foam
Raw Material - VE Resin
- coated Fabric - Gelcoat
- Fabric
-Foam (e.g. Balsa)
Raw Material -Resin
(e.g. Phenolic, EP,
- Fabric PFA ...)

LEO

Finished

panels
Prototyping

N
7

SAERTEX ,Package”

REINFORCING YOUR IDEAS
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SUMMARY SAERTEX
LEO

, . FIRE PROTECTION:
Let's combine our forces and Depending on your Project

talk about your requirements...

CORE MATERIAL :
Depending on
your Project

REINFORCEMENT:
Depending on your Project

REINFORCING YOUR IDEAS
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LEO
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SAERTEX
LEO

COMPOSITE PANEL - POSSIBILITIES

Fire Protection

Ew o

% // _

é // MAHRE: 46 kW/m?2
o

zwvv’f_/ |

Time {s) REINFORCING YOUR IDEAS



COMPOSITE PANEL - POSSIBILITIES SAERTEX
LEO

Fire Protection

Gas Nr./No.] 50 kW 25 KW 25 KW Soll
flaming ! non flaming
co 3 762.70 354 37 11793
3 86070 248 81 206 94 1450 ppm
Mittel / Average 816,20 251,54 159,43
HF 2 0,00 0,29 0.00
3 0,00 0.82 0.00 600 ppm
Mittel / Average 0,00 0,55 0,00
HCl 3 0.00 0.00 0.00
0,00 0,00 0.00 600 ppm
Mittel / Average 0,00 0,00 0,00
HCN 3 4764 10.96 816
58,77 16.95 2470 140 ppm
Mittel / Average 53,21 18,46 16,43
NO-NO2 2 0,00 0,00 0,00
3 0,00 0,00 0.00 350 ppm
Mittel / Average 0,00 0,00 0,00
S0O2 P 0,00 0,00 0.00
3 0.00 0.00 0.00 120 ppm
Mittel / Average 0,00 0,00 0,00
HBR 2 183 151 0.74 s00
3 133 0,49 0.68 ppm
Mittel / Average 1,58 1,00 0,71

REINFORCING YOUR IDEAS
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SAERTEX

COMPOSITE PANEL - POSSIBILITIES
LEO
Fire Protection
IMO FTP Code Part 11
Small scale funace test with temperature and load as defined in IMO Res. A.754(18)
Test results, summary:
Product ID | Average temp. Average Peak temp.
on unexposed | temp. rise on rise on
side unexposed backside
(AT=140°C) side after 60 | after 60 min
exceeded min.
after: (min) O
SAERfoam n.e 109 114
LEO 8020
r.,l'L‘s{
FreCune . [$D8F-1
P Sackrax
o R SAERfoam ne 70 72
LEO 6020

n.e not exceeded during test

REINFORCING YOUR IDEAS
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COMPOSITE PANEL - POSSIBILITIES SAEkTEX
LEO

Fire Protection

IMO FTP Code Part 11
Small scale funace test with temperature and load as defined in IMO Res. A.754(18)

e Test assemblv and Instrumentation. “SAERfoam LEQO
8020~

INSTRUMENTATION FOR PANEL SAERfoam LEO 8020

Thermocouple (T1 ... T12), and load (P) position

In coreffront

laminate
bondline FRP/sandwich

panel: 40 mm
Saerfoam 80
kg/m? reinforced
PIR Foam ,2 x
800 biax each
side, LEO system,
Totweight 20,2
kg/m?2

T, T3, 4 in
1/2 core
thickness

el
e test

FreCune . [$D8F-1
T Sackrax
. ¥O374-0r

n® - imA-

T12 — LEO TOPCOAT
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