View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

DTU DTU Library

i

Thermo-reversible silicone elastomer with remotely controlled self-healing

Ogliani, Elisa; Yu, Liyun; Javakhishvili, Irakli; Skov, Anne Ladegaard

Publication date:
2018

Document Version _
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Ogliani, E., Yu, L., Javakhishvili, I., & Skov, A. L. (2018). Thermo-reversible silicone elastomer with remotely
controlled self-healing. Abstract from MRS Spring meeting 2018, Phoenix, United States.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/189888083?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/thermoreversible-silicone-elastomer-with-remotely-controlled-selfhealing(c86dda6d-9bfc-4028-a997-f20b2de2af73).html

Elisa Ogliani 30/10/2017
Material Research Society — Meeting Spring 2018

Thermo-reversible silicone elastomer with remotely controlled self-healing
Elisa Ogliani, Liyun Yu, Irakli Javakhishvili, Anne L. Skov*

Technical University of Denmark, Department of Chemical Engineering, 2800 Kgs. Lyngby, Denmark.
*E-mail: al@kt.dtu.dk

Abstract
ID 2880001

Nowadays, silicone elastomers are utilized in a wide range of applications, such as artificial muscles in
the shape of dielectric elastomers, medical implants, soft robotics, microfluidic devices, and commaodity
products. Despite their valuable properties, silicone elastomers are due to their covalent nature
thermoset polymers, thus not easily recyclable. It is a demanding challenge to turn silicone into
thermoplastic, healable, and recyclable materials. For instance, introduction of hydrogen bonds is a
useful technique to provide silicone elastomers with thermoplastic properties and self-healing
functionalities. Here we present the synthesis of a copolymer via free radical polymerization of
monomethacryloxypropyl terminated polydimethylsiloxane (PDMSMA) and 6-methyl-2-ureido-4[1H]-
pyrimidone methacrylate (UPyMA). The novel copolymer possesses thermoplastic properties due to the
reversible nature of the UPy self-associating dimers.™™ In addition, self-healing properties were sought
by alternative approaches. In particular, induction heating” represents a novel method to externally
trigger healing of polymers. This method consists of the incorporation of magnetic particles in the matrix
and the exposure of the composite to an alternating magnetic field (AMF). As a consequence, the heat
developed by the process activates network rearrangement. Controlled self-healing by use of an AMF
generates heat rapidly and locally, and, above all, it is contactless.

In this work, we successfully report the development of a novel thermoplastic and self-healing silicone
elastomer, namely P(PDMSMA-co-UPyMA). The remotely controlled healing of the damaged material
was performed through exposure to an AMF of the composite elastomer with 20wt% Fes;0. particle
filler. Self-healing efficiency was determined by percentage of restored tensile stress and tensile strain
of the healed sample compared to the native material. Scanning electron microscopy (SEM) was
exploited to evaluate the morphology of samples at the healed interface. Moreover, the cross-linked
copolymer was proven remouldable multiple times without showing considerable physical degradation.
Hence, this material may be considered as an excellent candidate for recyclable silicone elastomers. In
addition, the described self-healing approach was applied using the same conditions to another
previously reported copolymer P(MEA-co-UPyMA).B!' P(PDMSMA-co-UPyMA) and P(MEA-co-UPyMA)
bear identical self-complementary motifs, although differing in the main repeating unit. Comparison of
their self-healing performance under unchanged conditions aimed at assessing the versatility of the
described self-healing method.
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