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longer periods of time. So, if a part is made on a current platform, then Airbus
must be able to produce it the same way and to the same specification in 25
years time. Every time the process is changed or the material properties change
then a new approval process is required. Could any of the machines on the
market today achieve this? I suspect not, but given greater understanding of the
processes Airbus can start to move towards this.

The ALM programme is also now operating over 20 collaborative projects
across national and international funding agencies, in addition to the industrial
and academic partners, which means that some traditional methods of operating
have had to be changed. 

Gaelle Vanard, Research Activities Coordinator within the team, explained,
ÒWhere we have extended team members, for example our PhD students, we
ensure they spend as much time as possible with the industrial teams to help
provide the broadest context and foundation for their research. With regular and
frequent engagement our culture is extended, the relationships flourish and the
research is enhanced. Later this year we will host our second PhD day, which
unites all of our studentships from all over Europe. The purpose of this is simple:
promote an integrated network of study and stimulate new relationships between
the students and their corresponding supervisors.Ó 

This innovative approach shuns the traditional academic approach of PhDÕs
working towards publication of the research, along with creating IP in favour of a
much more, collaborative (thereÕs that word again) approach that integrates the
research into the Airbus knowledge pool far more quickly, and delivers a tangible
result to industry on a far quicker timescale. 

Dan Johns concluded, ÒThe diversity of our research and innovation spans
material sciences, processes, and design, mechanical, thermal and
computational developments. We are also considering the future impact on our
products, business and the environment to ensure we have a robust and
structured programme that leads to exploitable and sustainable benefits.Ó 

The cynics out there among you will now be asking, so how far away are we?
Well, a fully ALM enabled aircraft is still some way off, but the team are in the
middle of a process that will put an ALM part on the next generation of Airbus
aircraft.

After running through an application matrix that assesses current capabilities,
sizes and material specifications versus all of the parts on the next generation
airframes, certain parts have been identified as ALM options and are currently
being developed alongside the DAMASCUS (Direct Additive MAnufacture of
Safety Critical primary strUctureS) programme.

Whilst these technologies are being developed for 2020 and beyond, Airbus
has to start using the technology now to ensure it is Ôindustrially and
environmentally sustainableÕ. With step change technologies it means developing
widespread knowledge, skills, design, manufacturing, material and quality
systems early on, and in order to integrate into the supply chain.  

Dan Johns expanded, ÒThe benefit of ALM already observed at small scale is

significant, but the challenge is to apply these benefits on very large products.
The Ôscale-up programmeÕ is as much about scaling the knowledge as it is
scaling the capability. Once we have applied the technology, it is just an
engineering and funding challenge to scale up to the bigger parts in the future.
However, we also have to scale the community into an organised, integrated and
multidisciplinary network from government departments, industry products,
SMEÕs, and academia to address this challenge. Trying to achieve this in silos
will not work and waiting any longer will not address the more immediate
environmental challenge facing all of us.Ó  

Successes along the way have included the production of a part on the Red
Bull Air Race performance aircraft, numerous parts on various F1 cars and work
on a racing catamaran, all the time feeding intelligence, performance data and
results back into the system building towards the long term goal.

A great example of the groundbreaking research that goes on within Airbus
and the ALM team is called UTOPIUM.  Dr.Ben Farmer, Composite Technology
Integrator at Airbus, explained, ÒUTOPIUM is the integration of ALM with Carbon
Nano-Tubes (CNTs), which offers the same degrees of ÔselectiveÕ freedom and
control of ALM, but with the advantages of aligned and controlled, structural and
multifunctional reinforcement.Ó  

ÒWhilst this is in its early stages of development, the benefits could be quite
extraordinary. It combines the topolological freedom of ALM with an analogous,
morphological freedom. There are wider benefits for highly efficient intelligent
structures, combining multi-functionalities such as electrical conduction,
communication and morphing, with easy recycling capability for end of life
disposal. This drives a whole new way of thinking in product architecture, design
methodologies, material science and new tool sets for modelling and validation.
It could be a new paradigm in engineering and its resultant products.Ó

Breakthroughs technologies are something the guys at Airbus deal with every
single day, but nobody is getting carried away. The whole team knows the
capability gap is big at the moment, but they can also see that it is getting
smaller.

In conclusion, itÕs worth looking back at the question I posed at the
beginning of the article. Reality check or view into the future? IÕd venture to
suggest it is a bit of both. The challenges are there for all to see, which certainly
is a reality check when you see how far we have to go. But spending time with
the Airbus team, understanding why they see ALM as important, seeing how the
group operates and the plan they have in place to get to where they need to go
gives me confidence that the future is ALM primary structures on commercial
aircraft. Just donÕt ask me to tell you exactly when!

Ian Risk will deliver the keynote address at the TCT Live 2009 Additive
Manufacturing Conference in October. Cyrille Peignot will also present on
this programme highlighting the environmental impact of ALM.
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