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SEM observation of a 3D printed biocomposite

3D and 4D printing of biocomposites for deployable structure

Level: with four or five years of post-secondary education, i.e. M1 or M2,

Duration: from 3 to 6 months.

Period: between November 2023 and April 2024.

Required knowledge: Mechanics of Materials, Polymers and Compaosites, Finite Element Modelling.

Additive manufacturing, or 3D printing, is currently booming and has demonstrated its great
potential in many industrial sectors, such as aeronautics, robotics and bio-engineering [1]. In particular, the
FDM (Fused Deposition Modelling) process can be used to create structures from polymers and reinforced
polymers. Using this technology, it is possible to create intelligent materials integrated directly into the
structure, known as 4D printing. This nhew process, inspired by bio-mimicry, means that 3D printing can be
used to create objects capable of changing shape in response to external stimuli: temperature, humidity,
light, solvent, etc. [2-4]. 4D printing therefore has great potential for designing intelligent devices such as
actuators and sensors. For example, in the space industry, 4D printing is being developed to create self-
deploying structures, such as solar panels for satellites, antenna reflectors for communication and
surveillance radars, protective domes, flexible and wearable devices [5].

The aim of this internship will be, at first, to characterize the thermo-mechanical properties of
different filaments of biocomposites, as hemp/PLA for example, and to study their shape memory
capabilities. Next, specimens will be produced by 3D printing and subjected to mechanical testing. The
deformation and damage mechanisms of the materials obtained will be analyzed. Actuators will be
developed using 4D printing. An in-depth study of the actuation phenomenon will be carried out, based on
analytical models and/or numerical simulations. Moreover, an investigation of the recyclability of the studied
biocomposite will be performed.
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