Case study

Bird impact on composite wing

PROBLEM

As part of the tough Aviation Regulatory requirements (imposed by the Civil Aviation
Authority), it is necessary to consider specific impact scenarios against the wing. These
include bird strike and impacts arising from a tyre or wheel burst. This assessment can be
carried out by analysis and/or test. During the design process, the vulnerability of key parts
of the wing structure (fixed and moving leading edge, wing covers) needed to be assessed
prior to manufacture and test.

As composite materials are used for more varied and numerous applications, particularly in
aerospace, the ability to accurately represent composite structures using analytical tools is
becoming increasingly important. Capturing the behaviour of composite structures,
especially the complex failure mechanisms, is a significant challenge experienced by many
industries.

Our clients instructed Frazer-Nash to develop analytical tools and methods to accurately
predict the damage created to composite and metallic structures during impact.

SOLUTION

We developed analytical methods using Abaqus Explicit for predicting damage caused
during a variety of hard and soft impact scenarios on composite structures. Crucially, these
tools are scalable and able to model small and simple structures through to large and
complex structures.

These analytical tools have been developed over a number of years, and projects,
correlating where possible the analytical predictions against physical test results. The test
scenarios range from simple composite panels through to full wingbox structures, impacted
by a range of metallic, rubber and soft materials. These validated methods are versatile
and have so far been used to assess the vulnerability of fixed and deployable structures
manufactured from a range of composite, metallic and synthetic materials.

The development of these analytical tools is at the forefront of current technology and the
background work conducted by Frazer-Nash has formed the subject of a number of
conference papers presented over recent years.

BENEFITS

Using validated methods, our clients are now able to analytically predict what the physical
damage to various wing components would be, for numerous types of impact. This
capability can be used to quickly define the most onerous impact scenarios, aid the design
and sizing processes, guide material selection and ultimately support aircraft certification.

Significant cost benefits can be realised by implementing these analytical tools and
minimising the need for physical test, at all stages of the design process.

www.fnc.co.uk

Offices throughout the UK and Australia

Copyright© Frazer-Nash Consultancy Ltd 2012 v1

Business need

To reduce risk during the design of
a new aircraft, our clients required
the development and application
of analytical tools to predict impact
damage to composite and metallic
structures.

Why Frazer-Nash?

Our experienced Chartered
Engineers have a full
understanding of the failure of
composite materials, coupled with
many years experience in highly
complex analysis. Our work on
composite impact has been
presented at a number of high
profile conferences.

For more information please contact
Glyn Norris on 0117 9226242 or
email g.norris@fnc.co.uk
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