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Approach: Self-healing polymers (Diels-Alder reaction)
In Diels-Alder polymer networks healing can be performed
autonomously or non-autonomously (via a heat-cool cycle).
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Goal
This research aims at developing soft robots out of self-
healing polymers, more specifically elastomeric Diels-
Alder (DA) networks. As such they can recover
completely from macroscopic damages, including
scratches, cuts, and ruptures. This can lead to cost
reduction, increased longevity and performance in
future soft robotics applications

• DA reaction: A thermo-reversible cycloaddition
reaction between furan and maleimide

• Adjusting the mechanical properties by changing the
cross-link density

• Bonding Multi DA materials with high interfacial 
strength

• Recyclability

• Self-healing soft robots prototypes

E(MPa) E’(MPa) E”(MPa) δ ° C of SH

DPBM-FT3000-r1 139 202.4 23.4 6.6 90-110

DPBM-FT5000-r1 8.21 16.7 2.15 8.3 80-90

DPBM-FT5000-r5/6 2.4 3.98 0.58 8.2 80-90

DPBM-FT5000-r3/6 0.12 0.46 0.08 9.9 25

Key take-aways
• Damages in soft robots are highly problematic.
• Using healable DA in soft robots can solve this issue.

Further reading
• Ref1: https://doi.org/10.3390/act9020034
• Ref2: https://doi.org/10.1109/MRA.2020.3024275

Motivation: Vulnerability of soft robots
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Reference Healed 85 °C75 °C

Sharp object Tendon cut Fatigue

UV degradation Overload Interfacial debonding

Soft robots outperform in
dynamic environments,
interacting with humans,
and manipulating delicate
objects.

The inherent softness
makes them susceptible to
different kinds of damage,
leading to performance
failure.
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Solid state
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Solid state
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Results: fabrication approaches and robot prototypes
• Additive Manufacturing: FFF and SLS
• Moulding, Casting, Laser cutting/Welding, Folding and 

Covalently binding

Bending characteristic before and after every damage-healing cycle
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