Valerio Corniani ceng MRINA— Chalrn@fﬂ









Cia

Slamming is a Dynamic Load
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. Ciab
Law of Conservation of Energy

Energy can neither be created nor destroyed; rather, it transforms from
one form to another.
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Types of Energy:
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 Thermal energy

« Electromagnetic energy
* Chemical energy

* Nuclear energy e
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Gravitational potential energy

Gravitational potential energy > Kinetic energy

Kinetic energy > Elastic potential energy ¥
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Elastic potential energy i

Elastic potential energy > Kinetic energy _;g]

Kinetic energy > Gravitational potential energy f1&
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Gravitational pot. Energy

Elastic pot. Energy




r Diab
Elastic behaviour Y

Hooke’s law:
F=kx I
k: stiffness o]
x: elongation !
= =

Elastic potential energy:
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Max max maXx

Gravitational pot. Energy = Elastic pot. energy
mgh=%F__2/k

m: mass

h: hight

max




Piab

v VESSELS

* Energy absorbed by the water (hull shape)

* Energy absorbed by the Hull (hull structure)
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Hull shape







r Sandwich Panel "«
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Ciab
Slamming in the middle of a panel
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Ciab
Slammmg in the middle of a panel
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y Diab

Slamming close to a support

y



y Diab

Slamming close to a support
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Energy absorbtion
through
Core Shear
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Design rules

e SO 12215: lower safety factor for cores of elongation >35% everywhere
* GL: lower safety factor for cores of elongation >35% hull and wt bhds
* ABS: lower safety factor for cores of elongation >40% everywhere

* DNV approval for slamming




Do not confuse Ciab
Energy Absorbtion with Elongation

F A + Elongation F 4 + Strength
- Strength - Elongation
Same )
Energy
Absorbtion
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DNV Slamming Approval:
Divinycell HM

4_Point_Bend_Test_Static

4_Point_Bend_Test_Slamming
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DNV-GL

TYPE APPROVAL CERTIFICATE %}En

This is to certify:
That the Sandwich Core Materials

with type designation(s)
Divinycell® HM; HME0, HM100, HM130

Issued o

DIAEB AB
LAHOLM, Swedean

s found bo comply witih

Det Norske Weritas' Rules for C tion of High Sp. Light Craft and Naval Surface Craft
Det Norske Veritas' Type Approval Programme 1-501.10, 2009, Sandwich Core Materials

Det Norske Veritas Standard=s" for Certification Mo. 2.21, Craft, 2010

Det Norske VWeritas' Standards for Certification Mo. 2.20, Lifeboats and Rescue Boats, X007

Application :

Certificate Mo: K-625Z
Filkz Mo 3I32.40
Job Id: 262.1-01B8646-1

Product description
Divinycell® HM: HMED, HM100 and HM130,
Core material for sandwich construction. A resilient, closed cell, foam sheet consisting of a polymeric

alloy of a cross-linked aromatic polyurea and a linear vinyl polymes with dimensional stability at
temperatures up bo 10T,

The manufacturer has given the following values;

Properties Test Method HHME0 HHE 100 HM130

Tensile strength ASTM D1623 2.2 2.5 3.5 min. MEa
Tensilke moduhis ASTM D1&23 EO 105 135 rrim. MPa
Compressive strength, 2300 ASTM D1621 1,15 1,65 2.4 NOrL. MEa
Compressive strengtih, 2300 ASTM D1621 1.4 2,0 3.0 rruim. MPa
Compressive modulus, 233C ASTM D1621-B-73 100 135 7o NOrL. MEa
Compressive modulus, 239C ASTM D1621-B-F3 EO 115 145 rrim. MPa
Shear strength ASTM 273 1,15 1,6 2,2 Nar. M=a
Sheaar strength ASTM 273 0,96 1,4 19 rruim. MPa
Sheaar modulus ASTM 273 27 35 S50 IO MPa
Sheaar modulus ASTM 273 22 28 a0 rruim. MPa

For use in marine vessels according to stated Rules/Standard. The core material is approved
for use in areas exposed to slamming and slamming fatigue.

This Certificate s valid until 201 9-06-30.
Issued at Hovik on 2015-04-27F

Tor DINW GL
DN GL kecal station: Gothenbung

Approval Enginesr: Gisle Herswik

Martin Strande
Head of Section

This Camifoyte & Subjat 10 WG & COndbons seartesl. Afvy SGNINcENt CRaNgE @ SESIN oF CONEENECERN Midy Fender s Cartifcati | vl
TRE wabdity Q308 PelBReS 10 tFe: Type Sppeteal CErnfioate S (o8 10 the Beproesl of E0u PIMErL SySDems installes.

Form code: TA LE215a [ e i B B . gl O Fage T ol 3
W DR B 3014 DMV GL B0 the Hozon Graphic ane ratemarks of Dsy GL 85

Classification of High Speed, Light Craft and Naval Surface Craft (2013}, PL.3 Ch.4, Sec.5, A105.

Remarks:

The adhesive system used in the slamming tests is POLYLITE® 506-647 (a polyester resin)
Standards used for Type Testing are others than reguired in the Standards/Rules.
Application/ Limitation

The core materiaks are approved for use in areas exposed o slamming and slamming fatigue.

Type Approval documentation
Tests carried out

Type Testing carried out in accordance with Type Approval documentation, according bo:

- DNV's Standard for Certification No. 1.9, Type Approval Programime no. 1-501.10, including the tests
n accordance with DNV's Slamming and Slamming Fatigue Grade Regquirements.

Marking of product

Froduct shall be marked with mamnuwacwrer’s name: DIAB AB, Laholm, Sweden and fype designabon.

The marking ks to be carried out in such a way that it is wisible, kegible and indelible. The marking of
product is bo enable raceability to the DNV GL Type Approval Certificate.

Periodical assessment

Form code: TA 1&11a B meon: Bola-10 o d gl como Fage Tol 3
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Questions?

valerio.corniani@au.diabgroup.com




