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Plant-based composites: renewable, lower carbon footprint over synthetic composites

Key properties: depend on fiber type, volume fraction, orientation [1-2]

Composite stiffness/damping optimization: multi-scale modeling [3-4] and experimental validation
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• Model validation: tests on conventional fibers, various matrices

and varying volume fractions

• Sensitivity analysis at the constituent scale

• Optimization of damping, stiffness and carbon foot print
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Impact of fiber volume fraction (𝑽𝒇) 

• As expected, 𝑽𝒇 = 𝑬𝑳

• 𝟓𝟎% 𝑹𝑯 𝟖𝟓% 𝑹𝑯:    𝜼𝑳, revealing moisture sensitivity

• 𝑽𝒇 =  𝜼𝑳 @ 𝑻 = 𝟐𝟑°𝑪 & 𝑹𝑯 = 𝟓𝟎%

• Hierarchical effects (fiber, matrix, interface)

Conclusions
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Experimental setups
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𝑉𝑓 = 25%, 𝑉𝑝 = 1.7%
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𝑇=50°𝐶 & 𝑅𝐻=85%

𝑇=23°𝐶 & 𝑅𝐻=50%       


