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Implementation in Recycling
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Dismantling Laminated Composite Materials

Objective: Make the dismantling process easier to visualize, illustrated with a simple analogy: the mille-feuille pastry
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Minimally Invasive and Selective Disassembly using Laser Shock

Objective: Present the laser shock principle

Short nanosecond pulses enable micrometer-scale precision, and the versatility of the laser beam allows selective and localized
delamination
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Generates controlled tensile stresses that induce local delamination at the selected inter-ply interface.
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Demonstration

Objective: To investigate the ply-by-ply dismantling of laminated composites and assess ply properties for potential reuse.
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Success in dismantling all the plies of composite

Minimal impact on the properties of dismantled plies
physical integrity, chemical properties, thermal stability, and mechanical properties are maintained at the scale of the
composite plies.




Reassembled Material after Dismantling: Impact on Reassembled Samples

Objective: Reassemble the dismantled materials and characterize them to assess their potential for reuse.

Dismantled —
samples _// | N\/E NT
i*
N / e  Structural epoxy 3M Scotch-Weld EC-9323 B/A
Adhesive e Mix: 1.4 g (Part A) +5.0 g (Part B) + 0.1 g glass microspheres (1

wt% Spheriglass 2429)

e 0.2 mm microspheres

Dismantled: Part 1
1.07 mm

e Selected for good adhesion to CFRP and Tg =100 °C (DSC).

Adhesive 0.13 mm

Dismantled: Part 2
1.06 mm

Maintaining 100% Flexural Modulus Through Dismantling and Reassembly for Reutilization
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Conclusions

v Effective technique for dismantling laminated composites, ply by ply

v' Versatile technique for all layered composites

v' The process can be applied to both manufacturing and end-of-life waste
v" Non-contact, non-invasive use of a chemical product

v' The recovered plies can be reused in high-value applications, with negligible impact on properties after laser shock
v' The properties are maintained after reassembly of the dismantled plies, validating their reusability

v' The process can be controlled using SHM (Structural Health Monitoring)

The laser shock process for laminated composite dismantling is ready for industrial implementation
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