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Bibliographyanalysis bio-basedcompositesexhibit

high dampingcapabilities
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Liu,T., Butaud P, Placet,V., & Ouisse M. (2021). Dampingbehaviorof plant
fiber compositesareview. CompositeStructures 275, 114392

=>Promisingpropertiesfor awide variety of
applicationswhere vibration/acousticlevelsshould
remain low (transportation, industry, leisure,
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Questionsaddressedduring SSUCHJgroject:

Whatare thephysicalexplanationsof theseproperties?

Whatare theenvironementalparametersthat mayaffecttheseproperties?
Howcanwe design biebasedcomposite structureswith tailored damping
properties?

Canwe take advantageand usethesepropertiesfor industrial applications?

Materials consideredduring SSUCHJ1groject:

Variousskins:flax, hempfibers, UD orwoven, with epoxyor polyamideresins
Variouscores paperhoneycomb balsacork, recycledPEToam
both from the market or developedin the project

—

FlaxEpoxy skinsvith BalsaCore FlaxEpoxy skinsvith rPET
FoamCore

FlaxXEpoxy skinsvith Paper FlaXxEpoxy skinsvith Lightened HempPolyamide skinsvith
HoneycombCore BalsaHoneycomhCore PaperHoneycombCore
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Micro analysisof composite skingisingnano-indentation Modal analysisof composite panels
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Novelmethod for the measuremenbf dampingat microscale

Measurementof the elasticand dampingpropertiesat microscale Modal analysisof compositebeamsand plates
Mappingof propertiesin thefibers, in thematrix and in the Minimizationof boundaryconditionseffect
interface Skins and sandwich composites

Dampingdentified from scanning lasevibrometry measurements

Micro and macroanalysisof recycledPETioams

Commerciatecycledfoam to be usedascompositecore
Mechanicaland acousticproperties
Analysisof a set of grades
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Temperatureand frequency. DynamicalMechanical Moisture

Analysisof composite skins FGCR
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Temperaturehas asignificantimpact on elasticand dampingproperties
Maximumdampingcapabilitiesobtainedat glass transition
temperature (at the costof areductionof mechanicaktiffnesg
Constantdampingpropertiesat ambianttemperature i | : 7 S
Lowfrequencydepedencyexceptclose to glass transition H6

Increaseof dampingcapabilities(1.2-1.5x)with humidity, mainly
due to thefiber sensitivity

SEManalysisafter drying

Higherdissipationlevelsdue to damagen the compositematerial
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ENGINEERING COMPOSITE STRUCTURES

Computation offrequency-dependentproperties of

Computationalmultiscaleanalysisfor the estimation multilayered panels

of dampingproperties of composite structures

_ Dispersionanalysis wave-basedanalysis .
P 4 . . . <
-7 Natural fibre for homogeneizatiorof multilayer panels :
(Hemp, flax, ..) . ) .
Equivalentelasticand damping

¥ Polymer propertiesof sandwich panels
(Greenpoxy)

~* Interphase

Representativelementarywolume
(REV) ofbiocompositenaterial

pparent specifc flexura
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Computation of structural modes afultilayered panels

FRF Precision panel
T T T

T
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Finite Elementmodellingof RepresentativeElementaryvolume
Mechanicabpropertiesof individual componentsobtainedby microscale
testings

Ability to considerstochasticnature of naturalfibers

Stillsomework requiredto obtain confidentdampinglevelsat macroscale B T
Use ofequivalentpropertiesfor fast design of panelgor industrial
applications

Excellentcorrelationwith measurementson SSUCHY sandwich panel

Seeapplications in thenext talk!
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