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Case Study: Jaguar XK
Aluminium helps leaping cat lose weight

When Jaguar listed key drivers for the body design of its new sports car / Grand
Tourer, it placed weight at the top and chose aluminium to help make it lighter.

Good news, that, for The Power of Aluminium, the organisation established to
promote the use of aluminium extrusion by engineers, designers and architects, and
which is urging car makers in particular to use more of the world’s most versatile

metal.
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Head of The Power of Aluminium Andy McLoughlin said: “High profile aluminium
users like Jaguar are already reaping the benefits of aluminium, making their cars
lighter, more fuel efficient and easier to recycle, and all at a time when sustainability

and the environment are so important.”

So it is that the new Jaguar XK comes in two all-aluminium body styles: coupe and
convertible, the latter complete with aluminium tonneau cover. Both are lighter, and
with a 10% better power-to-weight ratio, than the previous XK, while CO2 emissions

are reduced by six per cent.

By choosing aluminium, Jaguar is straight away meeting some of the challenges
presented by the motor manufacturing industry, including fuel economy,

environmental pressures and sustainability.
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At the same time, customers — though they are not necessarily interested in weight-
saving — benefit from reduced weight when it comes to the XKs drive, handling,

performance, comfort, safety and fuel efficiency.

A car’'s body makes up around 25% of its total weight, so Jaguar uses aluminium
wherever possible to make weight savings. And because the body is lighter, the
braking and suspension components do not need to be as big, equalling more weight

saving, meaning a car that accelerates, brakes and changes direction more easily.

Meeting increasingly stringent safety requirements — for both passengers and
pedestrians — has also been achieved through the use of aluminium. The extremely
stiff body structure minimises passenger cell intrusion on impact while at the same
time providing a strong platform for the deployable bonnet, designed to minimise

pedestrian injury.

The XK also builds on the knowledge gained from the XJ aluminium saloon car in
production, a good example of this is in the area of low speed accident repair. The XJ
was designed to have a bolt on front end system, so that it could be repaired by any
Jaguar approved repair shop, the new XK goes one stage further with aluminium bolt
on front and rear sections of the car these are easy to replace after low-speed
impacts, thus reducing repair costs and the energy consumption needed to carry out
those repairs.

All these benefits point to aluminium use being an easy choice, but the switch from
steel to aluminium for the XK was a ‘step-change’ for Jaguar, according to Andrew
Tarpey, Senior Engineer, Materials Engineering, Jaguar & Land Rover Product

Development.

“While aluminium use is decades old in the aerospace industry, it remains novel in
the automotive sector, and even though we have experience of using it in our XJ

models, it was a major decision to make the steel-to-aluminium switch for the XK.”

In the XJ, as in the new XK, it was found that aluminium extrusions allow variable

wall thickness in components, thereby reducing the number of joints and improving
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structural integrity compared to sub-assemblies fabricated from several parts.
Extrusions account for 16% of the XK body structure, compared to seven per cent in
the XJ. Aluminium castings are up too: eight per cent from four percent respectively,

whilst the majority of the structure is sheet aluminium.

The extrusions — 42 in all — are high strength, used mainly for major load paths. Most

are an open section design, with some closed sections.

Tarpey explained: “The majority of extrusions are open section parts with flanges to
enable them to be joined easily to the stamped parts as part of the unibody
(monocoque) structure. Where we use closed section extrusions — for example for
the torque box (one of the world’s largest automotive extrusions) and sled runner —
these also have flanges wherever possible to enable self-piercing rivet (SPR) joints

to the rest of the body."

SPRs — the main joining technology for Jaguar, will in time be supplemented by other
joining technologies, although SPR’s are very strong, they have cycle time limitations
in manufacture and could be potentially replaced by lower cost joining technology
with the added advantage of further weights saving opportunities. The 2600 rivets
weigh nearly 2kgs.

And it is these sort of detailed weight savings and production efficiencies which in
turn allow trim and final assembly operations to take place in the same building as
body construction, meaning fewer operations, less space required, and reduced
energy consumption. Which brings us right back to the wider environmental benefits.

A ‘virtuous circle’, as Tarpey would have it.

Jaguar’s use of aluminium has made it something of a centre of excellence for the
material, and while much of its aluminium expertise is to be found in-house, it also

works closely with its suppliers of aluminium sheet, extrusions and castings.

A key extrusion is the torque box which transmits crash loads along the extruded sill
sections. Six metre-long extrusion profiles are cut, machined and have their surfaces

pre-treated ahead of final processing, which involves forming and stamping,
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projection welding, blind riveting and laser welding. They are then delivered just-in-

time to Jaguar’'s Castle Bromwich production plant, near Birmingham.

“An all-aluminium body,” said Tarpey, “is the foundation for the major vehicle
attributes of safety, driving dynamics and performance. Aluminium allows us to
produce a lightweight, efficient body structure with fewer parts and joints, meaning a
stiffer body, helping us achieve fantastic performance and best-in-class safety for

both coupe and convertible models.”

The Power of Aluminium’s own technical expert, Geoff Doyle, who has worked on
automotive sector projects in his role as a consultant metallurgist, said: “Other car
manufacturers have made much of their use of aluminium, but when Jaguar unveiled
its all-aluminium XJ ‘in the metal’, it was so visually striking that Jaguar took a lead in
the motor manufacturer aluminium user stakes.

That experience is now being brought to bear in the new XK.”

Andy McLoughlin said: “More than in any other application, aluminium in cars
demonstrates perfectly its key properties: lightweight, flexible, attractive, recyclable.
Jaguar has clearly recognised the myriad benefits it can bring, both to the finished
product and the processes necessary to reach that point.

“What The Power of Aluminium would like to see now is more car manufacturers
making the switch to aluminium for their benefit, and for the benefit of their customers

and for the environment.”
-Ends-

The Power of Aluminium
The Power of Aluminium is an umbrella group representing interested parties
in the aluminium industry, bringing together large-scale manufacturers and

professional bodies to communicate uses of aluminium and aluminium

extrusions.
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It provides access to leading industry experts who offer aluminium users their

experience, insight, advice and best practice case studies.

www.powerofaluminium.com

For further information or a high resolution image, please call The Power of
Aluminium Hotline:
0121 450 4260



