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Introduction to Naval Group Use cases
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Main objectives of both use cases linked to RAMSSES aims NAVAL T

GROUP

* Lightweight composite materials

Weight reduction - Hollow blade

e Corrosion resistance of composite materials

Maintenance cost reduction . Reparability of metallic blades

Product cycles shortened

Production cost reduction

Legend: [ Hollow blade ][ Composite ]
superstructure
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Obijectives linked to Naval Group products and use cases NAVAL (RAMSSES)
GROUP YV Iy T

. Composite superstructu;e-]

Multifunctional structures
Propeller performance _
(SHM, HF functions)

Control of radiated noise Fire Safety

Vibration reduction Multi-material assemblies
N\

Hollow blade by AM
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Development methodology from requirements to site testing

NAVAL

Center of Maritima Technologies gGmbH
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* Requirements = .
Hollow blade by AM - Composite superstructure
\. _/
Vessel caracteristics:
Ship in these categories with open data: . 0PV
KCS (KRISO Container Ship) . Lensth > 65m
e Length between perpendiculars: 230.0 m . T & S00UMS
* Breath:32.2 m / Draught: 10.8 m onnage >
* Displacement volume: 52030 m3 * 80 passengers
e Service speed VS: 24.0 knots
Structural rules:
Propeller: o +  Loadings - BV Rules NR467
) ![S).bladi:s - « Composite calculations 2 BV Rules NR546
. iameter: 7.9 m
. Delivered power: 27.6 MW Safety factors = BV Rules NR600
Technical specification: Fire rules: ] ) _
. Dimensional tolerances <> 1SO 484-1 “class 1”  Alternative Design method = IMO — MSC/Circ.1002
e Mechanical characteristics and tests * Guideline for AD approval 2 IMO — MSC.1/Circ.1455
> BV Rules NR467 / NR216 * Use of composites 2 IMO — MSC.1/Circ.1574
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Development methodology from requirements to site testing
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Hollow blade by AM
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+ Possible mass reduction
1

thickness

Final blade is much
thicker than original one

(+63% in volume) but
not heavier because of
the hollow design

function of section
inertia: hollow sections

provide same strength
for less mass

Section A-A T
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¢ Design

Blade strength is

Analytic design of the overall bloc:

GROUP LRAM??E?)
ccccc ~
Composite superstructure
v
Use case:
Funnel bloc

\
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\_

Choice of materials

Stacking sequences of sandwich bulkheads and
stiffners

Design of composite junctions and multi-material
assemblies Starboard view

Portside view
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Development methodology from requirements to site testing
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Hollow blade by AM
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Mechanical design:

p

¢ Numerical analysisJ

GROUP (RAMSSES)
~

3 Composite superstructure
y

Global analysis to check the following criteria:
* Eigen values

* Overall buckling
* Local buckling

* Tsai-wu criterion
* Core analysis

e . . . Serial
Mh— Local analysis on junctions:
approach
Cavitation simulation:
T
/ /
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Development methodology from requirements to site testing
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Development methodology from requirements to site testing NAVAL (RAMSSES)

. GROUP e
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Hollow blade by AM - Composite superstructure
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Infusion process of monolithic and sandwich parts
with:

* GFRP skins + evaluation of bio-based materials
* Balsa wood and reinforced core

e Specific coatings
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Step 1 . .
¢ Process engineering

Repositionning
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Development methodology from requirements to site testing NAVAL (RAMSSES)
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Hollow blade by AM ﬁ . ; '
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N Optimization of the junction process with embedded
= Sensors:
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HORIZON 2020
-

* Process
optimization
25mm Balsa WT500
Qx2400
25mm SaerfoamPIR Ins ™™ Leocoated
ul -— Flame

ati retardant film
25mm Saerfoam PIR on
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Development methodology from requirements to site testing
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Hollow blade by AM
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MODEL NUMERICAL CHAIN

Material I0 card

Design and
loading conditions

Finite
Elements
Lalculations

atigue life odels
Fatigue Post-
£2W Irocessin
Validation N\ # g &
Conven tional \ m e

fatigue tests 4Cﬁ§1.' 5/
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Experimental test
on structure 1:2
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¢ Full scale
experiment
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Conclusions

NAVAL (Rimsses)
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[Hollow blade by AM

% Composite superstructure]

Weight reduction 50%

in sea water so ... less material

74

Weight reduction 50%

nearly 6 tons for the funnel block

Improved efficiency of 5% and
less erosion so ... less repair

7
Qualif. of materials and
assemblies = Structural approval

Radiated noise in correlation
with directive for sea mamels

Improved fire behavior @
—> fire approval

Reduce vibration = reduction of
material to design the aft hull

Validation of integrated sensors
during full scale tests on junctions 4
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Perspectives NAVAL

(RAMSSES)

GROUP TV T Y L

Composite superstructure

* Extend the use of composites on surface ships
* Functionalization:
o Flat antennas in bulkheads
o Signature reduction
o Process and health monitoring with digital twin

Hollow blade by AM

e Residual way to qualification:
o Capacity to validate NDT on rough internal surfaces
... or improvement in monitoring for numerical validation
* Further optimization:
o New design with chord variation for better efficiency
o Use of the cavity for additional material or monitoring

. J
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Disclaimer NAVAL

GROUP Q‘AM?SES)

Naval Group and its partners thank you for your attention

v s
NAVAL I:ggmggw o

SVL\")

GROUP
<mp
o= VERITAS
ggg ENSTA SIREIHNA B
| Bretagne NAVAL GROUP
Pl The project RAMSSES has received funding under the European Union’s Horizon 2020
research and innovation programme under the grant agreement No 723246.

European
Commission

The information contained herein reflects the views only of the author(s), and the European Union cannot be held
responsible for any use which may be made of the information contained herein.
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