Accepted Manuscript e

corpossres

A New Approach to Characterising the Surface Integrity of Fibre-Reinforced Part Asappliad ‘scisiice/and manufactiriig

Polymer Composites during Cutting

Weixing Xu, Liangchi Zhang

R, N

Y ./’) ; Y
PIL: S1359-835X(17)30373-1 ; {j\‘”}/{ﬂ
DOI: https://doi.org/10.1016/j.compositesa.2017.10.015 ’»'3{:‘:_1
Reference: JCOMA 4804
To appear in: Composites: Part A
Received Date: 22 June 2017
Revised Date: 25 September 2017
Accepted Date: 14 October 2017

Please cite this article as: Xu, W., Zhang, L., A New Approach to Characterising the Surface Integrity of Fibre-
Reinforced Polymer Composites during Cutting, Composites: Part A (2017), doi: https://doi.org/10.1016/
j.compositesa.2017.10.015

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.compositesa.2017.10.015
https://doi.org/10.1016/j.compositesa.2017.10.015
https://doi.org/10.1016/j.compositesa.2017.10.015

A New Approach to Characterising the Surface
Integrity of Fibre-Reinforced Polymer Composites

during Cutting
Weixing Xu' and Liangchi Zhang®*

Laboratory for Precision and Nano Processing Technologies, School of Mechanical and
Manufacturing Engineering, The University of New South Wales, NSW 2052, Australia

Yweixing.xu@unsw.edu.au; *liangchi.zhang@unsw.edu.au; - * Corresponding author

Abstract

The surface integrity of a machined component influences its performance. For a
fibre-reinforced polymer (FRP) composite, fragments in machining can be pushed into
fractured surfaces, causing difficulties in the integrity examination experimentally. This
paper presents a new numerical characterization method with the verification of
microstructural examinations experimentally. Both conventional cutting and vibration-
assisted cutting of unidirectional FRP composites with different fibre orientations were
investigated. It was found that the new approach is convenient to show the fibre/matrix
fracture and fibre-matrix debonding. The application of the method also revealed that
fibre orientation significantly influences the final surface topography and subsurface
damage, and that the vibration-assisted cutting can largely minimise the subsurface
damage. When fibre bending or fibre crushing dominates the fracture of fibres in cutting,
the method showed the surface roughness and subsurface damage of the machined FRP
composite decreases with increasing the fibre orientation, and that the surface quality is

the best when the fibres are aligned in the cutting direction.
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