FABHELI




FABHELI

THE FILM (link)


https://www.youtube.com/watch?v=zeyGpwREcjk
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COMPOSITE
MATERIALS 2







DGA

2l THE PROJECT

MINISTERE
DE LA DEFENSE

Collaborative Research
Program - DGA Rapid

Objectives:
To design,

To manufacture in an
industrial way,

And to test in real conditions,

A propeller made of
composite materials.




A SHORT TIME
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STRONG
OBJECTIVES
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FabHeli - Compaosites Propeller

Lot 4 - Design methodology

Expertise Department / B. Collier-5. Poboeuf
DS/SEER/1S/ATIB061= 23/10/2017
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FLUID-STRUCTURE COUPLING




STRUCTURE SOLVER

Type of elements

Volume elements Thick shells Shells

© High order elements © Low computer resources © Low computer resources
© Accurate representation of needed needed
the geometry (structure and © Accurate representation of  © Accurate description of the
shape) the geometry ply stack (specific to ABAQUS)
® Elements must have the ® Adapt the description of ® Loss of accuracy of the
same thickness as the plies =  the ply stack for each outer shape
too small element

Meshing and computing issues Ply description issue Pressure and displacement

These issues can be tackled with variable difficulty level
The ply description issue can be solved and automated easily

Thick shell elements have been chosen

Aply stack is a
core sample
from a region



COUPLING ALGORITHM

Coupling PROCAL
parameters mesh

only for
first iteration

Running Building
PROCAL ABAQUS mesh

Based on iterations overs pressure and
Thrust. forque Pressure field ABAQUS displacements until convergence

and efficiency megh

et To prevent interpolations: the surface mesh is the
same for the structure and flow solver

Maximum
displacement

Displacement field

Conversence? Update
- S PROCAL mezh



Reésultats a 20 noeuds

Vitesse de rotation RPM 731.1 730.1 -0.1%
kW 969.0 934.1 -3.6%
kW 741.3 714.6 -3.6%

(N 97 8 247 A 20 noeuds, 'hélice concue est plus
___ : 0.796 0.798 +0.1% performante que I'hélice existante sur le
o ey 3 o plan du rendement et de la cavitation

j o — 1% (réduction du risque de cavitation).

L'hélice composite est plus flexible, ce
qui peut étre mis a profit pour améliorer
son rendement (variation de pas avec la
déformation).
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LEADING EDGES

COATING




pale composite

Insert métalligue surmoulé

BLADE/HUB JUNCTION

pale composite

/"

Insert métallique sunmoulé

/

pale compasite

Insert métallique surmoulé




COSTS UN
CONITROL

Opftimization by mechanical
calculations of the composite:
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- put carbon fibers where it is
needed

- orient the reinforcements in the
direction of the loading.

OISPLACEMENT
MAGMITUDE

TIME 1.000

In connection with the
manufacturing process.

MAHIMLIM
& 5908

MODE 53445
[ ¥ ]

¥ 0.000
NODE 121105



DEVELOPMENT OF THE
MANUFACTURING
PROCESS

RESIN TRANSFER MOLDING



CONTROLS, TESTS

Tests on hub/blade connection mock-
up
Foils mock-up

Mechanical tests on samples

Samples, specimen and Material
Controls and NDT, SEM, US

Impact tests on leading edges
Coating tests




TOOLS FOR
MANUFACTURING
PROCESS




MOUNTING




SEA TRIALS
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YOURS
QUESTIONS






