
Accepted Manuscript

Design, Manufacturing and Testing of A Fibre Steered Panel with A Large Cut-
out

A. Khani, M.M. Abdalla, Z.Gürdal, J. Sinke, A. Buitenhuis, M.J.L. Van Tooren

PII: S0263-8223(17)30599-8
DOI: http://dx.doi.org/10.1016/j.compstruct.2017.07.086
Reference: COST 8741

To appear in: Composite Structures

Received Date: 21 February 2017
Accepted Date: 24 July 2017

Please cite this article as: Khani, A., Abdalla, M.M., Z.Gürdal, Sinke, J., Buitenhuis, A., Tooren, J.L.V., Design,
Manufacturing and Testing of A Fibre Steered Panel with A Large Cut-out, Composite Structures (2017), doi: http://
dx.doi.org/10.1016/j.compstruct.2017.07.086

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.2017.07.086
http://dx.doi.org/10.1016/j.compstruct.2017.07.086
http://dx.doi.org/10.1016/j.compstruct.2017.07.086


  

Design, Manufacturing and Testing of A Fibre Steered Panel with

A Large Cut-out
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Abstract

Variable stiffness composites, where fibre angles are spatially varied by steering the tows

in curvilinear paths to optimise the structural response, have been a subject of intensive

study. In this paper, experimental validation of the variable stiffness composite technology

is carried out for a panel representing a wing lower-skin with a large access hole designed

against material failure. An idealised flat panel with a large cut-out under tension or com-

bined tension and shear is modeled using finite elements. In addition to a quasi-isotropic

laminate, constant stiffness and variable stiffness laminates are designed to maximise the

failure load using a multi-step optimisation framework. Three panels, one for each type of

laminate, are built from thermoset prepreg material using automated fibre placement. All

three panels are tested in pure tension. The failure loads, failure modes and weights of

the tested panels are compared. The results indicate that the variable stiffness laminate is

capable of sustaining significantly larger loads, before failure, than the constant stiffness and

quasi-isotropic laminates of equal weight.

Keywords: Variable Stiffness Laminate, Fibre steering, Strength, Failure criterion, Stress

concentrations

∗Currently Consultant, TMC Group, Mechanical B.V., Eindhoven
∗∗Corresponding author, Currently Professor and Ronald E. McNair Endowed Chair Holder, McNAIR

Center for Aerospace Innovation and Research, University of South Carolina
Email address: gurdal@cec.sc.edu, Telephone: +1.803.777.1910 Fax: +1.803.777.0106 (Z.

Preprint submitted to Composite Structures July 31, 2017



Download English Version:

https://daneshyari.com/en/article/4917685

Download Persian Version:

https://daneshyari.com/article/4917685

Daneshyari.com

https://daneshyari.com/en/article/4917685
https://daneshyari.com/article/4917685
https://daneshyari.com

