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Abstract : An automated fibre placement method has been developed to build through-thickness reinforcement into carbon
fibre reinforced plastic laminates during their production, with the goal of increasing delamination fracture toughness while
circumventing  the  additional  costs  and  defects  imposed  by  post-layup  stitching  and  z-pinning.  Termed  &lsquo;inter-
weaving&rsquo;, the method uses custom placement sequences of thermoset prepreg tows to distribute regular fibre link
regions in traditionally clean ply interfaces. Inter-weaving&rsquo;s impact on mode I delamination fracture toughness was
evaluated experimentally through double cantilever beam tests (ASTM standard D5528-13) on [&plusmn;15&deg;]9 laminates
made from Park Electrochemical Corp. E-752-LT 1/4&rdquo; carbon fibre prepreg tape. Unwoven and inter-woven automated
fibre placement samples were compared to those of traditional laminates produced from standard uni-directional plies of the
same material system. Unwoven automated fibre placement laminates were found to suffer a mostly constant 3.5% decrease in
mode I delamination fracture toughness compared to flat uni-directional plies. Inter-weaving caused significant local fracture
toughness increases (up to 50%), though these were offset by a matching overall reduction. These positive and negative
behaviours of inter-woven laminates were respectively found to be caused by fibre breakage and matrix deformation at inter-
weave sites,  and the 3D layering of  inter-woven ply  interfaces  providing numerous paths  of  least  resistance for  crack
propagation.
Keywords : AFP, automated fibre placement, delamination, fracture toughness, inter-weaving
Conference Title : ICACME 2018 : International Conference on Advanced Composites and Materials Engineering
Conference Location : Melbourne, Australia
Conference Dates : February 01-02, 2018

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:12, No:02, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

2,
 N

o:
02

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

01
36

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(02) 2018 1

https://publications.waset.org/abstracts/80136.pdf

