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Context :  

Global awareness of environmental issues has resulted in the emergence of “green” materials. These new 
materials offer eco-friendly and sustainable alternatives to classical ones, but their mechanical behaviour is not 
well known yet. The aim of this research topic is to analyse damage and strain mechanisms in recycled polymers 
and plant fibre composites, under different types of mechanical loading. For this purpose, multi-instrumented 
experimental tests are performed, at different scales of the studied materials. In particular, a specific attention 
is paid to the fibre/matrix interface characterization, which is a key-point for numerical modelling of composite 
behaviour. 

 

Studied materials 
 

 Recycled or bio-sourced polymers. 
 Plant fibre composites (hemp, flax, wood or straw 

reinforcement).  
 Short fibres, medium fibres (non-woven mat), or long 

fibres (unidirectional ply or woven fabric) composites. 
 Hybrid composites (basalt-carbon, flax-carbon).  
 Thermoset or thermoplastic matrix. 

 

 

 

 

Analysis of damage, strain and failure 

mechanisms 
 

 Fatigue and post-impact fatigue behaviour of 
hemp/epoxy composites. 

 Determination of fatigue criterion for eco-composites. 
 Tensile, fracture and impact behaviour of wood/PP, 

flax/PLA, hemp/epoxy composites. 
 Full-field strain measurements by Digital Image 

Correlation (DIC) technique. 
 Damage evolution analysis by coupling X-ray 

microtomography and acoustic emission methods. 
 Material characterisation by using DSC, DMA, WAXS, 

optical and electron microscopy. 
 Analytical and finite element modelling of eco-

composite mechanical behaviour. 
 Effect of stacking sequence, processing conditions, 

fibre quality, fibre length and ratio. 
 Influence of ageing (thermal, moisture…). 
 Properties of recycled polymers and recycled 

reinforced polymers. 
 Comparison with classical composites (carbon and 

glass fibres). 

Experimental and numerical 

characterisation of fibre/matrix interface 

behaviour 

 Development of single-yarn samples, with different 
yarn orientations (0°, 45° and 90°). 

 Conception of adapted micro-machine test. 
 Determination of IFSS by fragmentation testing on 

hemp/epoxy interface. 



 

 

 Experimental strain and stress field measurements by 
using Digital Image Correlation (DIC) and 
photoelasticimetry methods. 

 Analysis of local constitutive law. 
 Numerical simulations at different scales. 
 Application of laser shock technique for interface 

testing. 
 Influence of water sorption. 
 Comparison of synthetic and bio-sourced polymer 

matrices. 
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