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D“nnsnl DAMEN SHIPYARDS GROUP
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' § INTRODUCTION
DAMEN STARTS SHIP . . L E GENERATION

WARDS GROUP REPAIR IN ROTTERDAM
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PONTTONS & BARGES  COMPONENTS

Annual turnover: € 1.8bn

41 yards worldwide

Over 6,000 employees

Annual deliveries: 160 vessels

More than 5,000 vessels delivered since 1969
Stock hulls: > 150

Over 1,500 repair jobs per year
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Damen Marine Components Gdansk, Poland
Brixham Marine Services, United Kingdom
Damen Shipyards Galati, Romania
AMERICAS

Damex, Cuba*

Wilson, Sons, Brasil **

MIDDLE EAST

Albwardy Marine Engneering, UAE"
Damen Shipyards Sharjah (FZE), UAE.*
Nakilat Damen Shipyards Qatar, Qatar*
AFRICA

Damen Shipyards Cape Town, South Africa
ASIA

Damen Marine Components Suthou, China
Damen Trading Suzhou, China

Damaen Yichang Shipyard, China*

Damen Shipyards Changde, China

Afai Southern Shipyard, China®*

Jiangsu Ganghua Shipyard Co. Ltd, China**
Damen Song Cam Shipyard, Vietnam

Song Cam Shipyard, Vietnam**

Song Tha Shipyard, Vietnam**

189 Shipyard, Vietnam**

Damen Shipyards Singapore, Sngapore

Damen Schelde Marine Services Singapore , Singapore

PT Dumas, Indonesia®®
PT Pal, Indonesia**
PT Steadfast Marine, Indonesia®

FOUNDED IN THE NETHER

DAMEN SHIPYARDS GROUP




Damen Schelde Naval Shipbuilding
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mus .}QQ: ort Ships, Naval Auxiliaries
& Complex Commercial vessels
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Frigates, Corvettes & Patrol Vessels
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Composite research projects - DSNS

‘The Stone Age did not end because of lack of stones”
“‘Commercial’research projects: BESST & Groot Composiet

......

COMPOSITE

Schelde Naval Shipbuidine — This is a selection of projects, not a complete overview!



Composite research projects - DSNS

«  “Commercial”’ research projects
Projects:
BES

Follow-up project on:

DE-Light: “Complex lightweight modules for ships and railway using risk based design
methods” e g
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Composite research projects - DSNS

“commercial”

BESST-project: “Breakthrough in European Ship and Shipbuilding Technologies”

enetrtons etc.

W/ T

+ Fire protection = Full-scale flash-over fire on the DE-Light demonstrator
-> only passively protected. No active fire protection




Composite research projects - DSNS

“commercial”

BESST-project: “Breakthrough in European Ship and Shipbuilding Technologies”

+ Steel-composite connection is fully optimized and already applied on a real naval
ship (Indian project by Kockums) : |

+ Alternative stiffener system

+ Easier outfitting
* Reduced deck height
+ Fulfillment of strength and stiffness requirements




Composite research projects — DSNS

“commercial”

Groot composiet:“Failure modes of sandwich structures under dynamic out-of-plane

loads ” o |
71
+ Very detailed modeling in order to predict: Y -
+ Crack initiation in the matrix between the fibres Fibas bonkage -
+ Failure of the fibres ZT
» Delamination between the layers “i""’l“l o
+ Failure of the foam core R
o . . 717
Modeling will be validated by means of drop testing. —rr \| |
NLH 4

Also, all the material properties were determined by strictly following the test procedures
described in the corresponding norms and standards. It could be concluded that there is
a large discrepancy between the material data sheets of the supplier and the measured
properties.
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