
Accepted Manuscript

Thermally-triggered free-standing shape-memory actuators

Alberto Belmonte, Giuseppe C. Lama, Gennaro Gentile, Pierfrancesco Cerruti,
Veronica Ambrogi, Xavier Fernández-Francos, Silvia De la Flor

PII: S0014-3057(17)31324-1
DOI: https://doi.org/10.1016/j.eurpolymj.2017.10.006
Reference: EPJ 8105

To appear in: European Polymer Journal

Received Date: 25 July 2017
Revised Date: 5 October 2017
Accepted Date: 7 October 2017

Please cite this article as: Belmonte, A., Lama, G.C., Gentile, G., Cerruti, P., Ambrogi, V., Fernández-Francos, X.,
De la Flor, S., Thermally-triggered free-standing shape-memory actuators, European Polymer Journal (2017), doi:
https://doi.org/10.1016/j.eurpolymj.2017.10.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.eurpolymj.2017.10.006
https://doi.org/10.1016/j.eurpolymj.2017.10.006


  

 

1 

Thermally-triggered free-standing shape-memory actuators 

Alberto Belmonte1, Giuseppe C. Lama2,3, Gennaro Gentile3, Pierfrancesco Cerruti3, Veronica 

Ambrogi2,3, Xavier Fernández-Francos4, Silvia De la Flor1*. 

1 Department of Mechanical Engineering, Universitat Rovira i Virgili, Av. Països Catalans, 26, 43007, 

Tarragona (Spain), albertofrancisco.belmonte@urv.cat 

2 Department of Chemical, Materials and Production Engineering, University of Naples “Federico II”, 

Piazzale Tecchio, 80, 80125, Napoli (Italy), giuseppecesare.lama@live.it and ambrogi@unina.it 

3 Institute for Polymers, Composites and Biomaterials, National Council of Research of Italy, Via Campi 

Flegrei, 34, 80078, Pozzuoli (NA) (Italy), cerruti@ipcb.cnr.it and gennaro.gentile@ipcb.cnr.it 

4 Thermodynamics Laboratory ETSEIB, Universitat Politècnica de Catalunya, Av. Diagonal, 647, 08028, 

Barcelona (Spain), xavier.fernandez@mmt.upc.edu 

* Correspondence: silvia.delaflor@urv.cat; Tel.: +34-977558839; Fax: +34-977559602 

 

 

 

Highlights 

1. Free-standing stimuli-triggered two-way shape memory polymer is designed by joining together 

a programmed liquid-crystalline network film and a glassy thermoset.   

2. Reversible bending actuation motion is achieved by assembling beam-like multilayered devices 

using layers of both materials with the same surface. 

3. Modulating the actuation level is possible by adjusting the thickness of the different layers and 

the stretching level of the liquid-crystalline network (device configuration). 

4. An analytical model based on multilayered devices makes possible to predict the actuation level 

depending on the materials properties and configuration.  
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