ssssssssssss

COMPOSITE
STRUCTURES

Accepted Manuscript

Shape memory polymer S-shaped mandrel for composite air duct manufacturing

Haiyang Du, Liwu Liu, Jinsong Leng, Huaxin Peng, Fabrizio Scarpa, Yanju Liu

PII: S0263-8223(15)00682-0

DOL: http://dx.doi.org/10.1016/j.compstruct.2015.08.005
Reference: COST 6703

To appear in: Composite Structures

Please cite this article as: Du, H., Liu, L., Leng, J., Peng, H., Scarpa, F., Liu, Y., Shape memory polymer S-shaped
mandrel for composite air duct manufacturing, Composite Structures (2015), doi: http://dx.doi.org/10.1016/
j-compstruct.2015.08.005

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.


http://dx.doi.org/10.1016/j.compstruct.2015.08.005
http://dx.doi.org/http://dx.doi.org/10.1016/j.compstruct.2015.08.005
http://dx.doi.org/http://dx.doi.org/10.1016/j.compstruct.2015.08.005

Shape memory polymer S-shaped mandrel for composite air duct manufacturing

Haiyang Du®?, Liwu Liu*, Jinsong Leng®, Huaxin Peng®*, Fabrizio Scarpa®” and Yanju Liu™"
'Department of Astronautical Science and Mechanics, Harbin Institute of Technology, Harbin 150001, People’s
Republic of China
2Advanced Composites Centre for Innovation and Science (ACCIS), University of Bristol, Bristol BS8 1TR, UK
3Centre for Composite Materials and Structures, Harbin Institute of Technology, Harbin, 150080, People’s Republic
of China
*Institute for Composites Science Innovation, School of Materials Science and Engineering, Zhejiang University,

Hangzhou, 310027, PR China

*Corresponding authors: yj_liu@hit.edu.cn, and f.scarpa@bristol.ac.uk

Abstract: The work describes a new concept of shape memory polymer (SMP) mandrel to
manufacture a complex shaped filament wound carbon composite air duct. The mandrel is designed,
fabricated and tested to verify the shape recovery and extraction characteristics for the
manufacturing of the composite structure. A finite Element model is developed to predict the shape
recovery and overall deformation behavior due to the combination of pressure and temperature
profiles used during the molding. The agreement between the deformations predicted by the Finite
Element model and the ones measured on the SMP demonstrator are good, and show the feasibility
of the smart material mandrel to be used in the production of composite structures with complex and
ducted forms. A demonstrator of a PAN-carbon/epoxy filament wound composite air duct is

manufactured, and the capability of the SMP mandrel verified through a hot gun extraction process.
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