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Fibre Properties
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Fibre E (GPa) σ (MPa)
E-glass 76 2,000
Flax 28 - 103 345 - 2,000
Hemp 25 - 60 310 - 900
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Composite Properties
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Hemp reinforced polyester
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Charpy impact toughness
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What is the Problem?
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Glass reinforced polyester
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Hemp reinforced polyester
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Hemp reinforced polyester
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Hemp fibre failure
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Why is the fibre exhibiting brittle 
failure?
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Microcompressive Defects
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Hemp ultimate
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Unprocessed hemp ultimate
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Microcompressive defect - hemp
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Microcompressive defect - flax



The Centre for Timber Engineering, Napier University

Half Fringe Photoelasticity
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HFP equipment
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Matrix stress concentrations
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Stress concentration at defect
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Debonding in defect region
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Fibre matrix debonding
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Shear lag theory
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Shear lag theory
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Stress concentration at defect
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