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1Université des Sciences et Techniques de Masuku – Gabon
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Abstract

As a part of CAP 2025 Emergence program, this exploratory study develops an innova-
tive process for creating wood-based raw materials with enhanced mechanical properties for
additive manufacturing applications in construction and mobility devices. The materials,
composed of high wood-content pellets or filaments, are derived from temperate softwoods
(white fir) and hardwoods (beech), including hybrid mixtures, bonded using a patented
wood-sourced and/or biodegradable resin developed in the laboratory. Commercial PLA
serves as a benchmark for comparison.
Structural elements are fabricated and tested under various mechanical conditions, including
four-point bending, shear, and crack propagation under mixed-mode loading using Compact
Tension Shear (CTS) and Mixed Mode Crack Growth (MMCG) specimens. Using these
advanced test setups, key mechanical properties such as flexural modulus, shear modulus,
fracture stress, and critical energy release rates are calculated and compared. A specially
designed extruder enables the homogenization of these bio-sourced compounds into filaments
or pellets suitable for 3D printing. Thermal analyses (DSC, TGA) complement these me-
chanical tests by providing insights into the material’s processing behavior and its influence
on mechanical performance.

This work demonstrates the mechanical performance potential of eco-friendly materials for
structural applications in construction and mobility, setting the stage for sustainable and
innovative engineering solutions.
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