
Accepted Manuscript

Multifunctional epoxy/carbon fiber laminates for thermal energy storage and release

Giulia Fredi, Andrea Dorigato, Luca Fambri, Alessandro Pegoretti

PII: S0266-3538(17)32593-9

DOI: 10.1016/j.compscitech.2018.02.005

Reference: CSTE 7081

To appear in: Composites Science and Technology

Received Date: 16 October 2017

Revised Date: 23 January 2018

Accepted Date: 4 February 2018

Please cite this article as: Fredi G, Dorigato A, Fambri L, Pegoretti A, Multifunctional epoxy/carbon fiber
laminates for thermal energy storage and release, Composites Science and Technology (2018), doi:
10.1016/j.compscitech.2018.02.005.

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.compscitech.2018.02.005


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Multifunctional epoxy/carbon fiber laminates for thermal energy storage and release 

Giulia Fredi*, Andrea Dorigato, Luca Fambri and Alessandro Pegoretti* 
 

University of Trento, Department of Industrial Engineering and INSTM Research Unit 
via Sommarive 9 - 38123 Trento, Italy 

*Corresponding authors: giulia.fredi@unitn.it; alessandro.pegoretti@unitn.it 

 

Abstract 

This work is focused on the preparation and characterization of novel multifunctional 

structural composites with thermal energy storage (TES) capability. Structural laminates were 

obtained by combining an epoxy resin, a paraffinic phase change material (PCM) stabilized with 

carbon nanotubes (CNTs), and reinforcing carbon fibers. The stabilized paraffin kept its ability to 

melt and crystallize in the laminates, and the melting enthalpy of the composites was proportional 

to the paraffin weight fraction with a maximum value of 47.4 J/cm3. This thermal response was 

preserved even after fifty consecutive heating-cooling cycles. Moreover, the thermal conductivity 

of the laminates through thickness direction resulted to increase proportionally to the content of 

CNT-stabilized PCM. The capability of the developed TES laminates to contribute to the thermal 

energy management was also proven by monitoring their cooling rates through thermal imaging. 

The flexural modulus was only slightly affected by the presence of the PCM, while a decrease of 

flexural strength, strain at break and interlaminar shear strength was detected. Optical microscopy 

highlighted that this could be attributed to the preferential location of the PCM in the interlaminar 

region. The obtained results demonstrated the feasibility of the concept of multifunctional 

structural TES composites. 
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