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of functional requirements.

Kevin Alarcon, Eric Kim, Elena Seminati Specialism: Design and Manufacturing

A transtibial prosthesis aims to partially restore the function of a lower leg. They are often abandoned by their
users. The reason for this is a poor socket design that is not in synergy with the residual limb. The lack of effective
design might be the difficulty in holistically understanding and solving the design challenges as this requires
multidisciplinary knowledge across biology, biomechanics, mechanical and manufacturing engineering, clinical
knowledge, and experience. This work aims to use a holistic approach for the design of a prosthetlc socket of a
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automated fibre placement

S. Mahapatra, Y. Wang, J.P.H. Belnoue, J. Kratz, D. lvanov and S.R. Hallett

The term Manufacturing 4.0 is becoming ever more common in the composite industry, referring to a concept in
which machines are augmented with sensors in a system that intelligently controls and adapts production. One of
the most common machines used for the manufacture of high value composites is automated fibre placement
(AFP). In this study a finite element platform for the prediction of as-manufactured geometry of a preform deposited
by AFP is developed. It is envisaged that, longer term, the proposed framework could be coupled with in-process
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Shearing process

Michelle Rautmann, Dr. Dmitry Ivanov, Dr. Byung Chul Eric Kim

-

By utilising in-plane shear deformation, the Continuous Tow Shearing (CTS) process allows defect free
fibre steering for 1D angle variation composite lay-ups. The CTS technology eliminates tow gaps or
overlaps, induced by conventionally used Automated Fibre Placement (AFP) processes, when producing a
curved fibre composite and exhibits no coupling between the tape width and the minimum steering
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delamination bridging behaviour of Z-pins
E. Santana de Vega, G. Allegri, B. Zhang, I. Hamerton and S. R. Hallett

Z-pinning is an effective method for embedding through-thickness reinforcement in composite laminates. Z-pins are typically
manufactured employing carbon fibres combined with a bismaleimide (BMI) resin. The toughness improvement they provide
decreases dramatically as the delamination mode ratio of Mode I to Mode II decreases, due to the inherent brittleness of this
material combination. In this study, novel carbon-fibre Z-pin rod-stocks were successfully manufactured considering
alternative matrix formulations to BMI. A ductile epoxy resin exhibited the most promising performance, showing extensive
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Conclusion

materials at any temperature

+Chemical modification or

//*:-Fitting function adequately fits all data for eﬁl\
%*Values from fitting can be passed directly to the
second function to calculate the heat of adsorption

optimisation of pore
\ geometry may increase heat of adsorption

A

Figure 3 Plot showing the effect of temperature versus adsorbale density determined
through used of the MATLAB (AX21 90-120 K inclusive are taken from Bimbo et al.)[2]
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oxide ceramic-matrix composites using X-
rav comniifed micro-tomoaranhv and
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and its effects on adhesion and wettability

Usman Sikander', Mark Hazzard?, Michael Wisnom?, lan Hamerton'

"Bristol Composites Institute (BCI), Department of Aerospace Engineering, University of Bristol, Bristol, BS8 1TR, UK.
2DSM Materials Science Centre, Geleen, The Netherlands.

Ultrahigh molecular weight polyethylene (UHMWPE) fibre and tapes have chemically inert surfaces and yield composites
with inferior mechanical properties. In this study, plasma treatment was conducted to improve performance of UHMWPE. It

was observed that after 10 s plasma exposure, oxygen functional groups were added to the surface and the fotal surface
free energy (ysy) and its polar component (yf,) increased by 49% and 98%, respectively. IFSS of UHMWPE/Epoxy micro-
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for Aerospace Applications

Chris Grace, Dr Ben Woods, Dr Michael Wisnom, Dr Terence Macquart, Dr Mark Schenk

The patented Wrapped Tow Reinforced (WrapToR) truss concept has already been proven capable of producing
low cost, consistent truss beam structures with a quick and simple fabrication process'2. This project aims to
characterise and optimise the application of the WrapToR truss concept as a reinforcement member for structural
panels, to demonstrate that WrapToR stiffened skin panels can improve the mechanical performance of aerospace
vehicles for a low mass budaet.
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under axial compression with realistic
imperfections

Mr Reece Lincoln, Prof. Paul Weaver, Dr Alberto Pirrera, Dr Rainer Groh

Thin-walled cylinders under axial compression are sensitive to geometric imperfections, leading designers to use

overly conservative guidelines that result in cost- and weight-inefficient structures. To overcome this conservatism,

NN o THL P P By ISR ST N RN S, NI S Y SR IS g | A OIS SRS | (SNSRI, £ (S Sy D | BV SIS | DI RS | (I




S9IN31ONIIG




S9IN31ONIIG




S9IN31ONIIG




N
()
by
-]
+)
@)
-
e
)
vp

lopological uptimization ot Large,
Additively Manufactured Composite
Structures with a Graded Lattice Core

Alex Moss, Dr Ajit Panesar, Dr Terence Macquart, Dr Alberto Pirrera, Dr Peter Greaves, Dr Mark Forrest

Large structures require strong and stiff components to resist the primary loads imposed upon them. For instance,
unidirectional carbon fibre composites are used in many large structural applications. Additively manufactured
short fibre composites cannot be used to replace these components, however their value lies in providing the
opportunity to combine traditional composite laminates with high-performance graded lattice architectures, which,
in synergy, will provide improved structural performance and manufacturability. To design these large structures,
modified SIMP density-based topology optimisation is an ideal tool to produce solutions where the solid regions
represent the irreplaceable composite laminates and the graded regions represent the cellular lattice
architectures. 3-dimensional topology optimisation solutions are used to demonstrate this concept on a simple
composite beam, similar to a sandwich panel design. This proof-of-concept directs further study of the topic.

Source: Strategies for functionally graded lattice structures derived using
topology optimisation for additive manufacturning - Panesar et al. 2017

Background
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order adaptive cohesive segments

Jagan Selvaraj, Luiz F. Kawashita, Giuliano Allegri and Stephen R. Hallett

Discretisation errors involved in the use of linear displacement functions across crack surfaces result in
insufficient resolution of the numerical cohesive zone. In such cases, a very fine mesh is required to model
damage propagation. A methodology for modelling the cohesive zone with fewer finite elements is
proposed. The use of cohesive elements with rotational degrees of freedom gives the ability to introduce

miiltinla intearatinn nninte arrnee rrark ciirfaree The anarav raleaca rate acenriated with an intanratinn
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