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Abstract. The growing urgency of environmental protection and the need to reduce greenhouse gas
emissions are driving a transition toward more sustainable materials in engineering applications. In the
mobility sector, particular attention is being paid to the integration of renewable and low-carbon
materials capable of combining structural performance with reduced environmental impact. Among
bio-based materials, wood emerges as a promising candidate due to its renewability, low carbon
footprint, and favorable mechanical properties. Its high strength-to-weight ratio and natural energy-
absorbing capacity make it particularly attractive for applications where impact resistance and
lightweight design are critical. This study examines the impact resistance of khaya (Khaya ivorensis).
This species was selected to assess the potential of a tropical hardwood for advanced engineering
applications. Drop-weight impact tests were conducted at low-velocity/low-energy levels, which
correspond to common uses of structures and may be sensitive for innovative structures. Post-impact
tomographic analyses were conducted to characterize internal damage mechanisms and failure
patterns.
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