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Automotive aluminium - an overview

Since the 1990s, aluminium adoption has steadily
grown within the automotive industry, now being only

second to steel in average content per vehicle. From
uses in engine blocks and heads, powertrain cases, and
a variety of other structural parts, the market has grown
to a valuation of over US$40bn. And as of late, vehicle
manufacturers are turning to the material ever more
frequently.

Whether used in small, intricate castings or large
closures and body panels, aluminium is being
implemented in parts and systems that were historically
exclusively steel. Ford’s all-aluminium bodied F-150,
Expedition, and Lincoln Navigator are leading examples
of this advancement, and now nearly all OEMs are using
the metal in their multi-material strategies.

The most obvious factor drawing OEMs to aluminium is
its weight-saving ability. Its density is a third that of steel,

and widespread use of aluminium can easily save
hundreds of pounds in modern vehicles – 700 pounds
(318kg) in the case of Ford’s aluminium-bodied F-150
when compared with previous model. This translates into
greater energy efficiency, helping vehicle manufacturers
meet the stringent future fuel economy standards put
forth globally, as every 100-pound reduction generates
a 2-3% gain in mileage.

Yet aluminium boosts vehicle performance in a variety of
other facets as well, such as reducing road noise, cabin
vibrations, and improving vehicle handling. This is due to
its superior malleability, able to easily control momentum
shifts across the vehicle frame to support a more
responsive, comfortable driving experience. In the event
of a crash, aluminium is the preferred material in terms of
absorption, capable of absorbing double the amount of
impact energy as steel. Aluminium-bodied vehicles tested
by NHTSA routinely earn a five-star crash test rating.

Aluminium’s value proposition means further adoption is inevitable in the mid-term, but some
are already pursuing different lightweighting strategies, and other materials are beginning to
emerge. By Benjamin Dirkse, Senior Management Consultant, Frost & Sullivan

Aluminium growth expected
over mid-term, but long-term
picture unclear

Aluminium typically costs 50-75% more than cast iron. As a
result, its implementation can be difficult to justify, especially
when downsizing, electrification, and alternative light-weight
materials provide other cost-effective avenues to securing
efficiency improvements

“
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Automotive aluminium - an overview

So do these advantages come at the cost of lost
strength? Yes, but only marginally, and very few
automotive components require a strength greater than
today’s aluminium alloys can provide. That said,
aluminium does carry its own set of challenges. The
most immediate is its price, which typically costs 50-
75% more than cast iron. As a result, its implementation
can be difficult to justify, especially when downsizing,
electrification, and alternative light-weight materials
provide other cost-effective avenues to securing
efficiency improvements.

This has led some OEMs, like GM or Nissan, to favour
advanced high strength steels (AHSS), which boast
breakthrough strength in their popular third generation
alloys. Such strength allows engineers to make parts
with less steel, becoming an attractive choice in places
where aluminium could be used. Industry familiarity
with steel is another hurdle, as manufacturers can be
hesitant to drop a tried and tested material their
factories are heavily invested in. Aluminium is not the
only alternative either, with greater attention being
given to magnesium and carbon-fibre reinforced
polymers (CFRP).

In certain respects, aluminium remains difficult to
trump. Aluminium provides a great value given its costs
to weight-saving ability, and goes further than other
lightweight materials, yielding unmatchable
improvements in safety and ride quality.

Another reason aluminium stands out is its
manufacturability. Like steel, it can be cast, stamped,
and rolled, allowing it to be formed into the various
geometries found across a car’s many components.
Cast aluminium accounts for the vast majority of the
aluminium found in vehicles today. It’s used extensively
under the hood, forming engine and transmission
components, brackets, and frame components.

There are still opportunities for cast aluminium to
replace steel within the engine bay or drivetrain.
However, vehicle manufacturers are looking
elsewhere, as nearly all high-weight parts have already
been replaced here. Currently, chassis and vehicle
bodies are in their sights as these systems make up a
third of vehicle total weight. The large, thin nature of
these parts allow stamping, a process favoured by
vehicle manufacturers for its low cost of production.
Yet only highly flexible materials can be stamped,
limiting its applicability. Unlike the more brittle
magnesium, aluminium lends itself well to stamping,
being exceptionally malleable. This is one of the main
reasons Frost & Sullivan sees aluminium jumping from
around 50 pounds per vehicle (PPV) to 165 PPV in
body and closures by 2025.

Not all vehicle segments will welcome aluminium
equally. The higher cost directly affects a vehicle’s
sticker price, so it will be implemented strategically.
This is why less aluminium will be added to the price
sensitive segments from sub-compacts to mid-sized
cars going forward. Aluminium will find its greatest
growth in segments that are either willing to pay for it,
or those forced to.

The former speaks to sport and luxury vehicles,
explaining why Audi and Jaguar Land Rover are
leaders in aluminium adoption. These OEMs have a
growing number of aluminium-bodied vehicles,
already including Audi’s flagship A8 and Jaguar’s XJ
and the forthcoming F-Pace. Mercedes-Benz and
BMW’s portfolio utilise less, but still significant amounts
of aluminium, recently targeting closures. Even steel-
friendly Cadillac has begun to dabble in the
technology, with its CT6 sporting aluminium outer body
panels. These improvements are as much a result of
efficiency requirements as they are from customer
demands, having a clientele that expects cutting-edge

Not all vehicle segments will welcome aluminium equally. The
higher cost directly affects the sticker price that customers pay,
so it will be implemented strategically… aluminium will find its
greatest growth in segments that are either willing to pay for it,
or those forced to

“
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performance at the premium price points they pay.
Aluminium usage here has then become more
imperative than elective, forming the high-end vehicle
these customers desire.

Full-size SUV and truck segments will be top
candidates for aluminium as well, but driven chiefly by
forceful regulatory efforts. Meeting future mileage
requirements for heavy vehicles has become
particularly challenging due to their innate size and
customer attachment to powerful engines.

Consequently, lightweighting has become a choice
method for improving efficiency. This allows these
vehicles to retain their core characteristics and avoid
the risk of deterring past customers. Beyond Ford,
other prominent players making strides in these
segments include GM, tapping aluminium for 
the hood and doors in their new Sierra / Silverado
trucks. Similar changes are expected to come to their
larger SUVs, the Chevrolet Tahoe and Suburban, and
from their competitors as well, namely Toyota and
possibly Nissan.

All things considered, Frost & Sullivan sees
aluminium usage growing at 15% annually to 2025 in
the automotive industry. European OEMs will have the
most pervasive aluminium strategy alongside Ford,
with fellow North American OEMs following behind.
Toyota and Honda will use aluminium more
conservatively, investing heavily in electrified
powertrains instead. Aluminium usage will not be a
silver bullet to the industry’s challenges, but be one
of the best methods to help mitigate them, alongside
a host of other efficiency-focused technologies.

Beyond 2025, the prospects for aluminium are
difficult to predict. Greater R&D into magnesium,
CFRP, and thermoplastics are lowering their barriers
to entry, and could become viable substitutes for
many aluminium applications. Advancements in
battery and electric motor technology could slow the
lightweighting movement by more cost-effectively
lowering vehicle emissions. It’s too early to tell, but
what is known is that more aluminium will be in cars
than ever before.

Frost & Sullivan sees aluminium usage in the automotive
industry growing at 15% annually through 2025. European
OEMs will have the most pervasive aluminium strategy alongside
Ford, with fellow North American OEMs following behind. Toyota
and Honda will use aluminium more conservatively, investing
heavily in electrified powertrains instead

“

Beyond 2025, the prospects
for aluminium are difficult to
predict. Greater R&D into
magnesium, CFRP, and
thermoplastics are lowering
their barriers to entry, and
could become viable
substitutes for many
aluminium applications

“
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OEM perspective

In July 2017, the London Taxi Company, maker ofarguably the world’s most recognisable cab,
changed its name to the London Electric Vehicle
Company (LEVC). This, said owners Geely,
represented the company’s commitment to becoming
a leader in the development of new energy vehicles
(NEV) for urban use.

LEVC’s fifth-generation vehicle, the TX, uses purpose-
built eCity technology, capable of up to 70 miles
(113km) of battery-powered, emission-free driving, and
a gasoline-powered range extender provides an extra
300-miles range. It also takes advantage of
regenerative braking to maximise charge. The new
cabs have already arrived in cities across the UK, and
along with entering the Nordic and Dutch markets, the
company is exploring other global opportunities –
recently, US-based sister company Emerald
Automotive became the London EV Company.

In developing the TX, the OEM has pursued a
lightweighting strategy which makes intense use of
aluminium. Compared with the previous models, which
were largely steel-based designs, this achieves a
weight saving of 30%. Chris Staunton, Chief Engineer
of Structures, has worked with the company since the
development of the first TX prototypes, following ten
years at McLaren. As he explains, the material science
behind the TX is extremely sophisticated.

“If you consider the body structure by part number and
metres squared, around 85% of it is aluminium,” he
says. “Other parts include the hood for crash
performance. The rest of the vehicle is composite

panels. We have a truly multi-material composition of
the kind normally found in a sports-car.”

The cab factory

Staunton’s sports-car analogy is also applicable on the
manufacturing side of the process. Following a £250m
(US$338m) investment, LEVC opened its new
production facility in March 2017. Based in Coventry,
UK, the site produces around 36,000 units a year.
Being a low-volume manufacturer allows the OEM to
effectively counter the challenges that traditionally
come with aluminium manufacturing.

LEVC’s TX is now on the road. An advanced multi-material structure, making extensive use of
aluminium, enables range and top-tier crash performance

Sports-car grade material
science enables new
energy vehicle taxis

There is no getting away
from the fact that a battery
is heavy, and if a
manufacturer doesn’t offset
this, they end up in a weight
spiral… the decision to use
aluminium in the body
structure took us much of
the way there

“
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OEM perspective

As Staunton explains, there are two main approaches
in use today for OEMs working with aluminium. The first
is welding, much like that used for steel bodies, which
takes place within a highly automated process.
Integrating the design and manufacturing process in
this scenario, he says, is very complex, and takes
considerable time. The second method is that favoured
by the likes of Jaguar Land Rover, in which structures
are riveted and bonded. Adhesive is used to improve
vehicle performance, whilst rivets ensure there is no
distortion in the the process.

At the same time, says Staunton, this second option is
still a form of mechanical fastening, which is something
LEVC forgoes altogether. “The third option is to bond
the vehicle completely,” he says. “A robot applies the
adhesive, but we use the human touch to ensure the
vehicle is built how we’d like. In doing so, we improve
performance and simplify the process. There’s no
conversation about whether we can get a robot in, but
rather simply, can this person hold this part in the right
place? It’s a faster, simpler process, requiring a smaller
body shop.”

Low-volume production also allows for more
extrusion-manufactured aluminium parts for body
structures, produced by pushing the metal through a
die with the desired cross-section. This allows for
complex shapes with a high-quality finish, as well as
rapid design and development. Unlike high-volume
OEMs, the company is not committed to full-pressed
body techniques.

The other technology used for streamlining aluminium
use is a pre-treatment, whereby the metal is anodised.
“Pretty much everyone has some kind of pre-treatment
in their aluminium to allow for effective joining,” he says,

“but we choose to anodise.” This guarantees the
condition of the adhesive joint where parts are bonded,
but also means that the vehicle doesn’t require a
complete e-coat. “If you were to look underneath the
vehicle, you would see a silver body, because the
anodising provides the corrosion protection for
components as well. And this means we’ve removed
another big process element.”

High-tech taxis

The question one might ask is, why such high-tech
methods for a taxi? As Staunton explains, there are two
major reasons for the overhaul. First is to maximise the
vehicle’s efficiency as an electric vehicle (EV). “There
is no getting away from the fact that a battery is heavy,”
he says, “and if a manufacturer doesn’t offset this, they
end up in a weight spiral. A heavy vehicle needs bigger
brakes, bigger brakes need bigger wheels, bigger
wheels need bigger tyres, and so on. And so the
decision to use aluminium in the body structure took us
much of the way there.” Taxi vehicles need to hit very
particular weight targets, which allow drivers to carry
their passenger payloads – up to six passengers in the
case of the TX.

What’s more, a taxi has to last longer than a regular
passenger vehicle. “From a body structure point of
view,” says Staunton, “anodised aluminium gives us a
level of durability far beyond that of a normal steel-
bodied vehicle. And because we’re bonding the
structure together, the driver doesn’t end up with
specific fatigue points.” In welded or riveted vehicles,
creaks and other noises are often the result of contact
between two materials. A stiff, bonded aluminium body
provides fewer opportunities for this, and a quiet taxi is
always a plus for a customer.

If you consider the body structure by part number and metres
squared, around 85% of it is aluminium. Other parts include the
hood for crash performance. The rest of the vehicle is
composite panels. We have a truly multi-material composition
of the kind normally found in a sports-car

“
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OEM perspective

Aluminium also meets the high crash performance
requirements needed from a taxi. The metal absorbs
energy differently to steel, and does so more effectively.
LEVC, claims Staunton, has built crash performance on
the TX to a level where it can compete with the best in
world. There are numerous reasons for the investment,
one being the powertrain. “We’re carrying a big battery
on board,” he says, “and we need to guarantee that no
harm can come to that battery. In the case of side-
impacts, we want to absorb as much energy in as short
a distance as possible, so that there’s no contact. In
theory, we could could place a steel girder around it,
but this would add weight and have bad
consequences for the occupants.

“Aluminium, and in particular the complex extrusion
profiles we’ve designed to absorb energy, allows us to
ensure that within a distance of less than 130
millimetres, we can absorb a side pole impact without
touching the battery,” he says. “These are hard
qualities to deliver in a steel vehicle.” Meanwhile, in the
front of the vehicle, aluminium’s high absorption allows
for a short overhang, meaning it is as small as possible.

But of course, the aluminium body-structure, the
advanced new energy powertrain and the various other
innovations included mean the TX is not a cheap
proposition, with one unit costing around £55,599
(US$75,000). However, the company believes that
drivers stand to make fuel savings of around £100 a
week, amounting to £24,000 over a five-year period.

“It’s true that the raw material is more expensive,” says
Staunton, “but fundamentally, could we have delivered
a vehicle that would meet all these requirements with a
different material, in the right amount of time? The
answer is, probably not. Back in 2015, we already had
the requirements for the London zero-emissions vehicle
zone, which gave us a finite amount of time. Whilst we
might eventually have been able to deliver something
using steel, it would not likely have been here today.”

One might wonder if, given the iconic status of the
London black cab, there was any apprehension in
committing to an overhaul. The answer is no, he says.
“Not once did I think we were on the wrong track,” he
concludes. “At some stage the new factory will begin
producing other commercial vehicle variants, and these
will also use aluminium. We see a future in the material
beyond taxis.” With further zero-emissions zones and
possible bans on ICE vehicles set to take place, it could
be that other urban vehicle manufacturers end up
looking to LEV’s aluminium innovations for answers.

Aluminium, and in particular the complex extrusion profiles
we’ve designed to absorb energy, allows us to ensure that
within a distance of less than 130 millimetres, we can absorb a
side pole impact without touching the battery

“

Back in 2015, we already
had the requirements for
the London zero-emissions
vehicle zone, which gave us
a finite amount of time.
Whilst we might eventually
have been able to deliver
something using steel, it
would not likely have been
here today

“
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The impact of tariffs

Among other things, Donald Trump’s presidency is
likely to be remembered for its anti-globalisation

rhetoric, the strength of which has not been seen in the
White House for decades. Since rising to power, the
president has delivered on multiple campaign promises,
including a withdrawal from the Trans-Pacific Partnership
(TPP) and a drive to re-negotiate the North America Free
Trade Agreement (NAFTA) with bordering nations
Mexico and Canada.

But when it comes to the finer details, the Trump-era
might be better remembered for its sheer uncertainty.
The now-infamous tariffs on steel and aluminium
imports (25% and 10% respectively) were first
introduced in March 2018, under Section 232 of a
1962 US law allowing safeguards for the purpose of
national security. This meant the tariff would apply to
all countries, but exemptions were quickly introduced
for major trading partners including Canada, Mexico
and the European Union (EU).

This exemption was originally due to expire on 1 May
2018, but a 30-day reprieve was granted for partners
to reach new trading agreements with the US. The
status of NAFTA re-negotiations remains foggy, and
President Trump has previously suggested that his
focus is on securing the most beneficial deal rather
than hitting a deadline. Suggestions from Canadian
Prime Minister Justin Trudeau that a good deal was ‘on
the table’ were rebuffed this month when US Trade
Representative Robert Lighthizer said in a statement
that the three countries were “nowhere near a deal”.

The future relationship between the US and the EU is
even less clear. The EU has promised tariffs of its own
on US goods should its exemption expire, and offers to
open up different markets to the superpower have not
proven effective thus far. Citing EU officials, TheWall

Street Journal has reported that Trump is considering
measures to cut EU steel and aluminium exports to the
US by 10%, in a sign the region will not benefit from
permanent exemption.

Trump’s reasoning for the metals tariff is to tack global
overcapacity, and ‘dumping’ by states like China. Much
like the steel industry, the aluminium industry agrees
that oversupply is largely the fault of China, the world’s
largest producer. Figures from World Aluminium put the
country’s output for April 2018 at 2,960 metric tonnes,
over half the global total. In February 2018, a US probe
concluded that aluminium foil imports from China were
being dumped at a less than fair price.

But it is questionable whether tariffs would could combat
this. “I do not see that tariffs will necessarily reduce
overcapacity in the world,” says Andrew Zoryk,
Managing Director, Accenture Metals Practice. “Indeed,

America First was the rallying cry that put Trump in office, but for all his swagger, the details of
new trading agreements remain unclear, and the aluminium industry is nervous

Trump’s tariff threats create
uncertainty for auto aluminium

The US government’s
decision to extend the tariff
exemption deadline for our
major trading partners
beyond May 1 was a positive
step, but clearly more must
be done to provide certainty
to the market

“

- Emilio Braghi, Novelis Europe
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the evidence so far suggests that the opposite could be
the case, as US producers are restarting idle capacity,
something which I understand has resulted in weaker
prices in general for aluminium.”

“The effects would be marginal,” says Benjamin Dirkse,
Senior Management Consultant, Frost & Sullivan. “China
was the leading cause of the global surplus, and they are
starting to take corrective actions to help rebalance the
market, rolling back the government-sponsored
subsidies which created the problem. To truly fix
overcapacity, the US needs to collaborate with its trading
allies, and not administer blanket tariffs that injure
international relationships and the US’s aluminium-
dependent industries.”

Trump recently cooled suggestions from his administration
that the US and China were close to calling off a trade war,
proclaiming “there is no deal”. This may contradict
previous comments from White House Economic Advisor
Larry Kudlow, who hours previously said tariffs were
suspended. Signs of a thaw in relations are there, with
China recently slashing vehicle import tariffs. However, the
exact nature of future trading agreements, and that of
aluminium tariffs with other markets, remains largely
unanswered, and given the unpredictable nature of the
Trump administration thus far, the industry will need more
reassurance before its nerves fully steady. As Kudlow also
told press, tariffs are an option that’s still on the table.

What does it mean for automotive
aluminium?

Trump’s reprieves may have meant business more-or-
less as usual until now, but the continued uncertainty in
the run up to the 1 June deadline has prompted unease
throughout the aluminium sector. “As an industry, we’re
currently facing a number of issues in the geopolitical

environment related to trade,” says Emilio Braghi, SVP
& President at Novelis Europe. “The US government’s
decision to extend the tariff exemption deadline for our
major trading partners beyond 1 May was a positive
step, but clearly more must be done to provide certainty
to the market.”

For now, it seems, the industry is biding its time. “It’s too
early to assess the potential impact tariffs could have on
our business as many policies are still unfolding,” says
Jean-Marc Germain, Chief Executive of Constellium, a
global leader in value-added aluminium products with 24
manufacturing sites worldwide. The tariffs as they stand,
he says, are targeting the wrong people. “We continue
to believe that remedies should focus on the fundamental
problem of China’s overcapacity, and we call for
permanent, quota-free exemptions from the Section 232
tariffs for all countries designated as market economies,
including Europe and Canada among others.”

Constellium is not the only company with particular
concerns about the Canadian border. The USA’s northern
neighbour is the site of much primary aluminium
production in the region, with a sizeable smelting industry
evolving in proximity to the region’s cheap, plentiful
hydropower. Any blockages at the border could put the
good times on hold for automotive aluminium – and right
now, times are very good, with particular growth in
demand for body sheet. Figures from Ducker Worldwide
forecast a total growth of aluminium content in vehicles
of 30% between 2016 and 2026, and 110% for body
sheet over the same period. “We continue to see very
strong demand for automotive aluminium sheet in the
market,” confirms Novelis’s Braghi.

Recent investments by players in the region underscore
the high confidence. In May 2018, Novelis broke ground
on its new plant in Guthrie, Kentucky, which by 2020 it

We continue to believe that remedies should focus on the
fundamental problem of China’s overcapacity, and we call for
permanent, quota-free exemptions from the Section 232 tariffs
for all countries designated as market economies, including
Europe and Canada among others

“
- Jean-Marc Germain, Constellium
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hopes will be producing aluminium for use in body-in-
white (BiW) applications, and hang-on parts such as
hoods and doors. Hoping to join the company in
Kentucky is Braidy Industries, which plans to break
ground on a new US$1.5bn aluminium rolling mill in June
2018. It is expected to have an annual capacity of
300,000 tonnes.

Mario Greco, Chairman of the Aluminum Association’s
Aluminum Transportation Group, says that from an
automotive sheet standpoint, the situation is
manageable. A large proportion of product comes from
within the USA, from suppliers such as Novelis and
Arconic. “However,” he adds, “at a complete industry
level, this is an extremely important issue because not all
aluminium inside a vehicle is sheet aluminium – some is
for components, for example – and tariffs associated with
the potential to reduce global capacity can have an effect
on the price of these applications, and how OEMs review
their material choices.”

But according to Molly Shutt, Senior Commodities
Analyst at BMI Research, even if the truce with NAFTA
holds, and even with new capabilities coming online
within the country, US manufacturers will still need to turn
to imports of value-added products from outside the
NAFTA region. This comes at a time when continued
uncertainty over US sanctions on Moscow-based Rusal,
the world’s second largest aluminium producer, is
keeping global aluminium prices elevated, and
increasing volatility. Marco Palmieri, President of Novelis
North America, recently told the Financial Timesthat the
global aluminium industry is experiencing turmoil on a
level not seen since the collapse of the Soviet Union.
International prices have shot up from 63% over the
period 2015 to May 2018, rising form US$1,434 a tonne
to US$2,331.

“In the higher value end of the market, I think that
aluminium suppliers to automotive will need to reconsider
their supply chain strategies,” says Accenture’s Zoryk.
“Many of the larger suppliers are global companies with

complex supply chains, producing different products in
different locations based on historical reasons, but also
on the principals of global supply capability.”

If tariffs do take effect, he continues, and reduce free
trade globally, suppliers will need to assess how they
distribute their manufacturing capabilities according to
demand. Most likely, they will become more segmented.
“Those that can do this and are able to react in a more
agile way will be better able to ensure continued growth,”
he says, “and those who cannot may be disadvantaged
in their ability to supply the market.”

What’s more, BMI’s Shutt believes that whilst growth of
aluminium continues, the resulting upward price
pressure on aluminium could undo some of the sector’s
work to date. “Tariffs could boost profits for domestic
producers such as Novelis and Arconic,” she says.
“However, there is also the risk of OEMs returning to
cheaper steel over aluminium.”

However, Frost & Sullivan’s Dirkse suggests that while the
tariffs could hinder aluminium suppliers’ growth, it is
unlikely. “Steel is also being targeted by these tariffs,” he
says, “essentially leaving manufacturers with no better
option. Suppliers who will be affected most will be those
who import semi-finished aluminium products, because
they have few cost-comparable alternatives. Their supply
chains are more complicated, predicated on
manufacturing economies like China to create a partially
finished part at a significant discount.”

Moving forward, Novelis’s Braghi believes that
regardless of what comes next, it’s important for
players to remain focused, and to work with each other
to ensure the best outcome. “At the end of the day,” he
concludes, “the entire industry wants to ensure the
long-term competitiveness of aluminium in order to
protect jobs and provide customers with the highest
quality aluminium products.” Aluminium’s growth in
automotive is undeniable – whether Trump will end up
slowing that growth remains to be seen.

Tariffs could boost profits for domestic producers such as Novelis
and Arconic. However, there is also the risk of OEMs returning to
cheaper steel over aluminium

“
- Molly Shutt, BMI Research
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The long-awaited ‘tipping point’ for battery electric
vehicles (EV) may finally be upon us. With over 100

models scheduled for launch by 2024 from a wide
variety of OEMs, it seems likely that the once niche
technology will begin to arrive on the road in more
meaningful numbers. Last year, 1.3 million units were
sold, making up only 1% of global sales. Figures from
McKinsey suggest that by 2030, EV sales could take
a 20% to 25% share globally, and a 30% to 35% share
in major markets like China, Europe and the US.

This presents aluminium suppliers with an apparent
opportunity, given the intense lightweighting required
for a vehicle to house a battery and still achieve an
effective range. A February 2018 report from metals
consultancy CRU Group suggests that by 2030,
demand for aluminium in EVs will rise to 10 million
tonnes – a tenfold increase on the 2017 figure. EV
manufacturers have already demonstrated some
preference for the material. Tesla, perhaps the most
recognisable EV manufacturer in the world, has long
been a fan, with lightweight aluminium used
extensively throughout the Model S body and chassis.

However, in 2016, Tesla revealed that it had rolled
back on the aluminium content of its Model 3, touted
as its affordable, mass-market offering, replacing it
with grades of high strength steel (HSS) and ultra high
strength steel (UHSS). In fact, this reduced use
reflects trends already seen in the current EV market.
For its 2017 study ‘Trends in Electric Vehicle Design’,
McKinsey and automotive benchmarking service
provider A2Mac1 tore down a number of first and
second-generation EV models. An analysis of major

structural components in second-generation mass-
market models (namely the 2017 Nissan Leaf, the
2017 Chevrolet Bolt and the Tesla Model 3) found that
aluminium accounted for between just 5% and 10%
of weight. This is close to the figure seen in the
average internal combustion engine. So, has
aluminium’s potential advantage been overstated?

“The mass-market EV segment is still very small,”
points out McKinsey’s Mauro Erriquez, Partner and
author of the study. “However, the Leaf, the Bolt and
the Model 3 are the first representatives, with all three

Aluminium suppliers hope that lightweighting requirements for EVs will mean increased uptake,
but as McKinsey’s Mauro Erriquez and Stephan Fuchs tell Automotive World, it’s no sure bet

Aluminium’s mass-market EV
opportunities not clear-cut

The Leaf, the Bolt and the
Model 3 use native electric
vehicle platforms. And here
we see an increase in
aluminium usage, but not
one as large as might have
been forecast in the past

“
- Mauro Erriquez, McKinsey
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using native electric vehicle platforms. And here we
see an increase in aluminium usage, but not one as
large as might have been forecast in the past. This
applies to both sheet aluminium and casted
aluminium components, such as for powertrain.” The
term native electric vehicle platform distinguishes
from non-native platforms, in which the EV powertrain
is forced into a model built for an ICE. Designing an
EV from the ground up allows OEMs to maximise
battery size, and thus vehicle range, whilst increasing
interior space.

The outlook for aluminium remains rosy in the
premium and luxury segments. As Erriquez explains,
OEMs designing models for buyers who can take on
extra cost have been naturally drawn to aluminium for
a number of reasons. There is no escaping the fact
that aluminium provides a clear lightweighting
advantage, and with today’s premium and luxury
offerings decked out with more equipment and
optional extras than ever, the likes of the Model S and
the Jaguar E-Pace have made extensive use of the
material. Indeed, points out Erriquez, the E-Pace is a
fully-fledged SUV, meaning it has been subjected to

even more intense lightweighting. In addition, there
is the performance aspect – a lighter material means
better acceleration, and improvements in handling
and feel, all of which a premium customer would
expect. Across the luxury models analysed in the
McKinsey study, aluminium accounted for an average
of 40% of vehicle weight.

But for mass-market models, including those that use
native designs, OEMs are required to make trade-offs.
The important question, says Erriquez, is this: why do
manufacturers need to lightweight their vehicles? In the
case of ICE vehicles, the objective is clean-cut: to drive
down CO2 emissions, and comply with increasingly
stringent regulations. This is of no concern for EV
manufacturers. Rather, says Stephan Fuchs, Product
Development Expert at McKinsey, lightweighting is a
tool to improve range. As he explains, there are two
ways an OEM can improve range. One is to increase
the size of a battery, but this in turn requires additional
battery to offset the extra weight. The other is
lightweight design.

“In the early stages, when the first EVs arrived on the
market, the body-in-white was made of carbon fibre,”
he says. “This was extreme lightweighting, done to
achieve certain ranges, without which a customer
would not accept the vehicle.” Despite the high-cost of
carbon fibre, it was the obvious choice for the first
OEMs in the market. “Battery prices were relatively
high, and energy densities weren’t so great, meaning
it was cheaper to lightweight.”

This situation has changed, and improvements in
battery technology now threaten aluminium’s
opportunity to make greater in-roads into
manufacturing. The race for range, says Erriquez, is
effectively over, with many of the EVs used in
McKinsey’s benchmarking hitting 300km (185 miles).
The aim of OEMs now is to drive down the price.

Battery prices have declined dramatically over recent years. This
enabled a switch from carbon fibre to aluminium, and now
we’re seeing a switch to steel materials for cost benefits

“
- Stephan Fuchs, McKinsey

There is clear preference for
switching back to non-
lightweight materials

“
- Stephan Fuchs, McKinsey
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“Battery prices have declined dramatically over recent
years,” says Fuchs. “This enabled a switch from carbon
fibre to aluminium, and now we’re seeing a switch to
steel materials for cost benefits.” This is already visible
in the case of the Model 3, the Nissan Leaf (in which
doors, previously aluminium, were changed back to
steel), and even the latest iterations of the Model S.
Despite the reduced presence of lightweight material,
these still hit acceptable ranges, and with no emissions
to worry about, the emphasis is reduced.

“There is clear preference for switching back to non-
lightweight materials and, instead, increasing the
battery a little bit,” says Fuchs. More of this switching
could follow, he suggests – the Tesla Model 3 currently
uses aluminium doors, which could be switched to
steel with relatively low effort without a customer
noticing. “This could be done depending on how
battery prices curve off,” he says.

Even in the premium segment, Erriquez questions
whether OEMs need to push things much further.
“There is so much power in EVs today,” he says. “If you
consider the Model S, it has a power-to-weight ratio

higher than that of a Porsche Carrera 911. The question
becomes, why would you need more acceleration?”

Should an OEM need to lightweight further, cheaper
opportunities could exist in powertrain component
integration, says Erriquez. As he points out, integrated
cabling in the new generation Leaf meant a weight
reduction of 4.1kg, and compared with the Model S, the
Model 3 achieves a 4.4kg reduction. “We do not believe
that the powertrain integration process is finished,” he
says “It’s an area where every OEM is still experimenting,
and there are potentially large reductions available.”

In addition, even better batteries are on the horizon. The
introduction of NMC 811 – a lithium battery cell chemistry
made up of 80% nickel, 10% manganese and 10%
cobalt – is predicted to begin within the next two years.
This promises energy density increases of between 20%
and 25%. Abundant power, powertrain integration and
better batteries all mean that weight-savings and
performance are available to OEMs without having to turn
to aluminium.

However, adds Fuchs, there is one variable at play
which could mean very quick changes further down the
line. “It could be that legislation will begin taxing the
energy consumption of EVs, by which we mean
charging” he says. “Today, that is not the case, and
energy consumption is not a concern for EVs. In
addition, electricity is relatively cheap, and so
customers aren’t as sensitive as they might be about
changes in the the price of gasoline or diesel.”

Erriquez agrees, suggesting that in a well-to-wheel
regulation scenario, a regulator would have little choice
but to consider energy production itself, much of which
is still achieved through means of fossil-fuels, including
in China, the world’s largest EV market. If regulation
begins to take charging into account, OEMs could once
again have to fall back on an aluminium lightweighting
solution. Regulation, concludes Erriquez, is the big
question mark around which debate continues.

We do not believe that the powertrain integration process is
finished. It’s an area where every OEM is still experimenting,
and there are potentially large reductions available

“

It could be that legislation
will begin taxing the energy
consumption of EVs, by
which we mean charging.
Today that is not the case,
and energy consumption is
not a concern for EVs

“

- Mauro Erriquez, McKinsey

- Stephan Fuchs, McKinsey
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Aluminium is the third most abundant element beneath
the earth’s crust, accounting for 8% of its total weight.

Being reactive however, it does not occur in nature, and
is the product of a complex process. Its primary ore,
Bauxite, must first be mined, and then refined for its
aluminium oxide, or alumina. This is then subjected to
electrolytic reduction, breaking the bonds between the
compound and producing molten aluminium.

Following that, the material still faces a long journey
before its eventual use in an automotive component,
and this assumes it arrived via primary production –
today, the industry wants to increase its reliance on
recycled aluminium from scrap material and end-of-life
vehicles, and reduce dependence on the energy-
intensive primary production process.

In short, it has always been a complex and dynamic
industry, but through the years, the evolving demands
and requirements of different customers has

increased the challenge tenfold. As a result, there are
experts at every step of the way on an aluminium
product’s lifecycle.

Mario Greco, Chairman of the Aluminum Association’s
Aluminum Transportation Group, points out that even
in seemingly simple applications such as packaging,
the complexity can be overwhelming. “You’d be
amazed at how much technology goes into beverage
cans,” he says, “both in terms of the alloy used to make
the sheet material, and the fabrication itself.”

Automotive components are some order of magnitude
higher in complexity, and specialists such as Arconic,
Novelis, Aleris and Constellium have emerged to
respond to the automotive industry’s changing
appetites. Greco points to Arconic in particular as an
example of the development in the way in which the
aluminium sector serves OEMs. The company
formerly known as Alcoa Inc., then the sixth largest

North American auto
aluminium market growing
faster than ever
The ATG’s Mario Greco explains how successive decades of growth have transformed the
aluminium industry into what it is today, and the challenges OEMs face in adoption

Today’s aluminium industry has players throughout the value
chain… one can point to the birth of Arconic as a demonstrable
way in which the industry adjusts, and how business can best
focus on customer demands

“
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aluminium producer in the world, was split into two
companies in November 2016 – Alcoa Corporation, a
mining and primary manufacturer, and Arconic, which
takes that aluminium and uses it to create
differentiated alloys, with specific mechanical
properties for different end markets.

“Today’s aluminium industry,” says Greco, “has players
throughout the value chain. The Alcoas of the world,
the commodity players, remain heavily occupied with
the mining, refining and smelting of primary aluminium.
They are in a constant state of evolution as they must
continuously adjust to market forces, but one can point
to the birth of Arconic as a demonstrable way in which
the industry adjusts, and how business can best focus
on customer demands.”

Within automotive, performance criteria are especially
intense for aluminium suppliers, and products have to
do lots of things at the same time. It needs to be safe
and strong while delivering a lightweight benefit. At the
same time, these companies need to tailor solutions
so that they match an OEM’s manufacturing
capabilities. Sheet materials, for example, need to be
of a certain gauge to work well in stamp-shops.
Aluminium providers will also use high-tech rolling
practices to ensure sheets come off with high-quality
surface finish for paint-jobs, and with pre-treatments
which later enable OEMs to bond and join materials
together effectively.

This is just some of the specialised work that define
what the likes of Arconic, Novelis and others do, and it
is set to pay further dividends as the industry looks for
lighter, safer ways to build its ever-expanding fleets.
Greco points to research from Ducker, which believes
the North American automotive aluminium market is

growing faster than at any point previously, due to the
increased use of aluminium body panels and structural
parts. Research from the group believes that in most
likely situation, with updated standards and fuel-price
increases taken into consideration, OEMs will need to
achieve an average mass reduction of 7% by 2028. In
the case of the light truck segment, this will be even
higher, as vehicles have additional mass-reduction
targets. Some OEMs, such as Ford, have already
committed to a great share of light trucks in their
product mix. In cases like these, the 7% figure could
move up to 9%.

“Groups like Arconic and Novelis are aggressively
moving in accordance with the demands of the
automotive market,” he says, “to take advantage of the
anticipated growth. The industry is healthy. Ducker, for
example, predicts over 500 pounds of net aluminium in
the average vehicle by 2025. That’s across all systems,
and not just body structures. It’s a continuing growth
story.”

Making the switch

Confidence may therefore be high, but what are the
main challenges for these suppliers in getting OEMs
on board? In developed markets, the issue is not
access – in the North American market, Greco
estimates that around 90% of the sheet aluminium used
by manufacturers comes from suppliers within NAFTA.
“There are a few OEMs, such as Tesla, who may be
getting aluminium from outside of the NAFTA region,”
he notes, “but the majority comes from North American
derived primary aluminium.” Specifically, much of it
comes from Canada, a result of businesses evolving
alongside the country’s smelting heritage, and where
there is access to cleaner, cheaper energy.

Groups like Arconic and Novelis are aggressively moving in
accordance with the demands of the automotive market, to take
advantage of the anticipated growth. The industry is healthy.
Ducker, for example, predicts over 500 pounds of net
aluminium in the average vehicle by 2025

“
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The other widely cited challenge is price, with
aluminium’s complex production process pushing the
cost higher than that of steel grades. But in fact, says
Greco, the issue of price is not what he would call the
biggest obstacle. “This conversation always turns very
quickly to cost,” he says, “but frankly, that’s not where
the biggest challenge is for OEMs.” Rather, he suggests,
it is that OEMs around the world have optimised their
manufacturing processes around whatever makes high
volume production possible – namely, steel.

“Particular legacy assets, such as the unibody
construction and assembly techniques have been
around since the days of Henry Ford,” he says.

“Introducing new materials into these processes requires
transition periods to bring in equipment. It’s not a case of
the technology not being available, or the manufacturer
lacking the know-how, but of minimising disruption.”

That said, says Greco, there are other developments
helping to speed along adoption. “What’s interesting
about the latest wave of growth is that in many cases,
closures – hoods, doors and tailgates – are stamped in
external body shops, and sent in as assemblies to the
main facility. This has allowed the quick adoption of
these hang-on components using new materials by
bringing them to the assembly line as demanded, as
required by the OEM.” In short, the supply chain has
evolved to bring capabilities online faster, and this has
catalysed the growth of aluminium sheet.

For those who do commit to outfitting facilities, suitable
transition points include when new models go into
production. Prior to this, tooling and joining can be
adapted to whatever material strategy the OEM has
decided upon. Over time, says Greco, both the
materials and the production technology have evolved
to make the switch-over as easy as possible. Today, for
example, there are technologies for spot-welding
aluminium, enabling for high-speed multi-material
production between aluminium and steel.

This last point, says Greco, is particularly important as
multi-material strategies on the part of all OEMs look
increasingly inevitable. “The notion of competing
materials has existed in the automotive space for a
long time,” he concludes, “but in the aluminium
industry, our focus is on making sure our customers
get what they need to make fundamentally better
vehicles. And as materials industries, we’d get along
more if we all did that.”

What’s interesting about the latest wave of growth is that in
many cases, closures – hoods, doors and tailgates – are
stamped in external body shops, and sent in as assemblies to
the main facility. This has allowed the quick adoption of these
hang-on components using new materials

“

Introducing new materials
into processes that have
been around since the days
of Henry Ford requires
transition periods to bring
in equipment. It’s not a
case of the technology not
being available, but of
minimising disruption

“
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A2017 report from Ducker Worldwide suggests that
in 2015, the average lightweight vehicle in North

America contained 397 pounds (180kg) of aluminium.
This, it believes, will increase to 466 pounds per vehicle
by 2020, and 565 by 2028, with the latter representing
16% of total vehicle weight.

There will be increases in aluminium closures, such as
hoods, doors, roofs and fenders, but in addition, there
will be notably more body-in-white (BiW) content. By
2028, Ducker believes that nearly 25% of vehicles will
have partial aluminium in their BiW, and over the next
few years, average content by weight could rise from
37 to 87 pounds per vehicle.

This is good news for suppliers like Constellium, which
supply the automotive industry with both the rolled
products used in automotive body sheet, and
structural-grade alloys used in BiW applications.
Confidence is high in both areas. Recently the
company unveiled itself as the main supplier of body

sheet for the new Mercedes-Benz CLS model, which
arrived on dealer forecourts in March 2018. Daimler
was one of first adopters of aluminium, and the metal
has found its way into virtually all of its fleet, making it
one of the biggest users in the industry.

Among other things, the new four-door coupe features
aluminium trunk lid panels and fenders. Peter Basten,
President for Packaging & Automotive Rolled
Products, says the work with Daimler demonstrates the
continued innovation in the aluminium sector – not only
does the company’s Surfalex alloy have to provide the
traditional benefits of the metal, but it has to meet the
premium OEM’s high surface quality demands. “At this
point, we are not only displacing steel,” he says, “we’re
also reaching the next generation of advanced
aluminium products.”

A favourable strength-to-weight ratio remains one of
aluminium’s most attractive selling points, and by now,
aluminium lightweighting strategies to improve fuel-

Constellium is looking forward to growth across both of its main aluminium offerings, which
along with rolled products includes extrusions for crash and structural components

Super strength aluminium
alloys for future automotive
lightweighting

In order to achieve their light weighting targets, OEMs can move
from steel to aluminium with little changes in their factories.
The exact same stamping process is used to manufacture cars
from aluminium as it is for steel

“
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efficiency and performance elements, such as
acceleration, are commonplace. At this stage,
suggests Basten, the industry has reached a level of
manufacturing maturity where OEMs and suppliers
can work with aluminium just as well as they can with
steel. For example, he says, OEMs today can run
aluminium and steel through the same stamping
presses with little difficulty, with only a few
considerations to bear in mind.

“In order to achieve their light-weighting targets,” he
says, “OEMs can move from steel to aluminium with
little changes in their factories. The exact same
stamping process can be used to manufacture cars
from aluminium as for steel. Aluminium is more ductile
than steel, and it is therefore essential there is no dirt
when stamping parts. There is a learning phase in
which OEMs make sure they can clean the line
properly, but this is something all major vehicle
manufacturers are now able to do”.

This is also true of welding, he adds, particularly in
multi-material set-ups including steel: the melting-

point of the two metals is different, and without
specialised techniques, brittle alloys can form
between the two when welded together. Again, says
Basten, mature process have been established.

Increased extrusions

Beyond body-sheet products, the company recently
announced plans for expansion of its operations in
Decin, Czech Republic, where it will open a new
foundry and extrusion press at the plant whilst
increasing recycling capacity. Aluminium’s malleability
makes it suitable for extrusion, in which heated
aluminium is forced through a die to create parts with
complex cross-sections.

The Decin expansion will allow OEMs a greater choice
of extrusions, such as more components for use in
crash management systems (CMS), BiW applications,
including for new energy vehicles (NEVs). Ducker
estimates that aluminium extrusions for use in CMS
will increase 65% between 2015 and 2020, and 100%
for BiW extruded applications in North America.

Paul Warton, President for Automotive Structures and
Industry at Constellium, explains that current demand
calls for thinner gauge, higher strength materials with
high bonding capability. In July 2017, the company
introduced Constellium HSA6, a next-generation ultra-
high strength 6000-series alloy, where 6000 denotes
the aluminium has been alloyed with magnesium and
silicon. Ease of machining and welding, combined
with high strength, makes the 6000-series alloys
suitable for automotive purposes. HSA6 can achieve
tensile strengths of over 400 megapascals, improving
on the likes of other 6000-series alloys which normally
fall between 240 and 300 megapascals. This makes
it suitable for both CMS and BiW applications.

CMS is about maximising energy absorption, and aluminium as a
material is able to do that in a far, far better way than steel because
of its ductility… steel can’t absorb quite as well – OEMs can fit
steel bumpers with break points for a mechanical solution, but
aluminium provides an efficiency steel doesn’t have

“

We’ve designed our value
proposition to customers to
be their material development
partners. We don’t just
extrude or make parts

“
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As Warton explains, developing new alloys which can
hit such high tensile strengths is a complex process
dependent on several external factors in the
manufacturing environment. “We develop an alloy
composition that matches process requirements,” he
says. “Process extrusion is dependent on die design,
and the temperature pressures and speeds in a
manufacturer’s equipment. It requires management
throughout the process.”

The answer lies in deep integration with customers.
“We’ve designed our value proposition to customers
to be material development partners,” he says. “We
don’t just extrude or make parts. We work along the
whole value chain, starting with alloy development,
then casting, and then in the case of HSA6 products,
extrusion. We’ll then work with the customer on 
the final product, and do the Tier 1 delivery to the
track lines.”

Some parts of the industry are now exploring
applications for 7000-series alloys, which are 
alloyed with zinc and can be hardened to achieve the
highest tensile strengths possible for an aluminium
alloy, reaching up to 500 megapascals. For now,
however, Warton believes 6000-series alloys 
remain best choice for the cost-sensitive automotive
industry. “HSA6 can already achieve the lower end of
7000-series strength performance,” he says. “At 
the same time, 6000 is a simpler process route than
7000, and therefore more cost-competitive. And 
so whilst we could offer it, we believe the 6000 is a
better alternative.”

In addition, pushing 6000-series alloys is in the
interest of improving end-of-life recycling for vehicles.
For best results, different alloys need to be
separated, including 5000-series alloys. “Our offer to
OEMs is, for the best recovery opportunities and cost
advantages, stick with one material for extrusion
parts, and whether it’s crash management or BiW
component, we’ll meet your demands using a 6000 -
eries product.”

Safe and strong

Extrusions, along with smart component design, will play
an important role as Constellium attempts to make
further in-roads into the CMS market. The CMS, says
Warton, has two major roles – in a low-speed crash
where the driver is unlikely to be hurt, it needs to work in
a way that protects pedestrians. In high-speed crashes,
the focus shifts to occupants, and ensuring the integrity
of the vehicle. A typical front CMS found today will
normally have two load paths, he explains – the main
path will absorb energy at high speed, but a second,
smaller beam at the shin or ankle height of a pedestrian
can act as a low-speed energy absorber.

“In either case, it’s about maximising energy absorption,
and aluminium as a material is able to do that far better
than steel because of its ductility,” he explains. “Ductility
means it can crush, effectively folding as the energy runs
through the CMS. Steel can’t absorb quite as well –
OEMs can fit steel bumpers with break points for a
mechanical solution, but aluminium provides an
efficiency that steel doesn’t have.”

In the mass-market segments, steel CMS offerings still
prevail, particularly in high-volume compact sectors
where cost is the main driver. The opposite is true when
you consider the likes of Daimler, BMW, and others, and
the SUV segment in general, says Warton, where vehicle
performance and light-weighting are sufficiently
important criteria for OEMs to choose an aluminium CMS
over a steel one.

“But whilst we’ve seen higher penetration in the top end,”
he concludes, “there is increased trickle down, given
that fuel-economy objectives mean that lightweighting is
becoming sufficiently important even in the high-volume
segments. We strongly believe this trend will continue
regardless of how standards turn out. Even if there is a
softening of CAFE, for example, vehicles are
increasingly made in a single location for shipment
round the world, and so if you don’t achieve the best
standard, you don’t have a global platform.”

Even if there is a softening of CAFE, vehicles are increasingly made
in a single location for shipment round the world, and so if you
don’t achieve the best standard, you haven’t got a global platform

“



In May 2018, Cosma, Magna International’s chassisand body subsidiary, opened its new aluminium
casting facility in Telford, UK. The 225,000 square foot
facility will supply structural castings to Jaguar Land
Rover (JLR), an OEM known for its aluminium-intensive
designs. With JLR executives on site to mark the launch
of the factory, it was clear that this operation will form
an important part of the OEM’s supply chain.

The facility will house eight die-cast machines which
use Magna’s high-pressure vacuum die-casting
process, which enables production of the high-strength,
high-stiffness, lightweight components needed from the
premium segment. It is not simply a matter of improving
fuel economy, but maximising safety and handling.

In addition, Magna anticipates increased demand for
high-pressure aluminium castings for electrified
powertrain components. In September 2017, JLR
announced that all new vehicles will be electrified, with
a mix of hybrid and fully electric models across the

brands. More recently, the company unveiled details
on its first all-electric vehicle, the I-Pace. With a range
of nearly 300 miles, the lightweighting requirements are
substantial, particularly given that the vehicle is an SUV.
An aluminium architecture helps deliver these.

Magna’s Telford opening follows a similar investment at
its facility in Birmingham, Alabama, which already
produces structural components for Daimler, VW and
Nissan. In September 2017, it announced it would
expand operations to add high-pressure aluminium
casting capabilities, to meet US manufacturers’
lightweighting demands. The new, US$60m extension
will supply an unnamed OEM with front shock towers,
which absorb energy in the event of a crash. Additional
customers are expected in future, says the supplier.

Don Moss, Global Vice President, Sales & Marketing,
Cosma, says that with casting capabilities in multiple
major markets, the company has big advantages. “If
our customers are looking to implement a global
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High-pressure castings offer OEMs reduced cost, weight and complexity. Magna has increased
capabilities worldwide, and predicts applications for the mass-market segment

Ramping up the pressure:
why OEMs are turning to
aluminium castings

What you want in a shock tower is different from the mechanical
properties you want in a front rail. The former will be durability-
driven, whereas in the front rail you may want more elongation
for crash management

“



programme, we’re able to support them in different
regions,” he explains. “However, if they’re looking for
something that’s specific to a certain region, we’re
again at an advantage because our manufacturing
footprint is spread across America, Europe and China.
And so there are numerous discussions we can have
with the different OEMs.”

Del Matharoo, Global Vice President of Engineering
and R&D, says it was around 2004 when Magna first
began to pay attention to aluminium castings at its R&D
facility. At that point, lightweighting and safety
requirements were pushing suppliers to explore new
technologies such as casting and hot-stamping. In
2012, after years of study, Magna fully acquired BDW,
a vacuum high-pressure aluminium die casting
specialist, signalling its entry into the castings market.

How it works

The casting process begins with aluminium ingots,
which are melted in a furnace. Alloying elements are
added depending on the mechanical properties
required in the part. The alloyed mixture is then injected
into a die cavity at a pressure of around 600 bar, where
it is held until it has solidified.

The part is then removed for degating and machining,
after which it is placed in heat treatment to achieve the
desired mechanical properties. This step differs
depending on the part. “What you want in a shock
tower is different from the mechanical properties you
want in a front rail,” says Matharoo. “The former will be
durability-driven, whereas in the front rail you may want
more elongation for crash management. This will
require greater ductility.” Two base alloys, Aural-2 and
Aural-5, and four different heat treatments are used
depending on application.

The important feature of Magna’s process is the vacuum
in the die during the casting process, which allows it to
be filled up at phenomenal speed. Injections take
around a tenth of a second. Removing all the air from
the die also results in less air-entrapment in the solidified
part, improving the structural quality of the component.

“Besides very good mechanical properties,” says
Matharoo, “the benefit of high-pressure vacuum die-
casting is the high level of part integration it enables,
meaning several components can be combined into
one. A rail may have 25 to 35 stampings, which are
then individually spot-welded together to produce the
final assembly. This process can one-shot the part,
within 0.1 of a second.” In addition, casting allows
manufacturers to apply thickness in the material exactly
where it is needed, and reduce it where it is not
needed. Parts produced include front and rear rails,
shock towers, hinge pillars, battery trays and sub-
frames for use in the body-in-white and chassis.

Aluminium is particularly suitable for the casting
process. By contrast, steel is rarely used in these
applications, due to much longer processing times.
Aluminium has a lower melting point, and can cool
much faster. “You would still get the integration,” says
Mathroo, “but the material thicknesses are more difficult
to control, and so you would lose the mass advantage.
Aluminium can provide far more benefits in terms of the
megatrends we see in automotive.”

Customers are considering castings on a broader scale,
says Moss. “For now, the luxury and premium brands
remain the conventional setting, but following some of our
successes, we see that different segments and different
customer platforms are considering this technology. And
with that broadening, we see very familiar, high volume
programmes integrating the technology.”
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The benefit of casting is the high level of part integration it
enables, meaning several components can be combined into
one. A rail may have 25 to 35 stampings, which are then
individually spot-welded together to produce the final assembly.
This process can one-shot the part, within 0.1 of a second
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Make a case for aluminium

In addressing the mass-market, applications will be
more deliberate. Whilst premium manufacturers can
afford to take on the cost of aluminium-intensive
designs, high-volume segments will opt for more
specific components. Magna is material agnostic,
explains Matharoo. “In the body-in-white, we see a
multi-material approach,” he says. “This can mean up
to an average of around 30% in mass savings. In the

chassis, this goes up to 40%. Aluminium brings
significant benefits to OEMs, but there are certain areas
where they will apply it to achieve performance
requirements, and also offset weight in the cases of
electrification and hybridisation.”

Magna also has aluminium stamping operations, with
experience in 5000-series and 6000-series alloys. The
company also sees a future for 7000-series alloys.
Made by alloying the metal with zinc, they have the
highest tensile strength of all aluminium products.
However, high production costs, and the high
performance of current 6000-series grades, mean their
use in automotive has been limited to date.

“For now, 7000-series alloys remain in the R&D
phases,” says Matharoo. “Along with our studies,
we’re involved in case studies with government
agencies to develop low-cost 7000-series. Unless
you’re in the very high-end premium segment, 7000-
series is yet to make sense from a cost standpoint.”
Research continues, however, and Matharoo believes
there are potential applications in B-pillars and other
areas of the body.

Third-generation advanced high- strength steels, hot-
stamping, press-hardening and other materials such
as composites mean there are more potentially cost-
effective solutions available to OEMs. Magna’s job,
says Matharoo, is to get the balance right. “The
message we have when working with customers is,
don’t tell me you want it made out of aluminium,” he
concludes. “Tell me what mass targets you’re trying to
hit, what the performance expectations are, and the
cost you’re willing to pay. On that basis, we can choose
the material, and from Magna’s perspective, we don’t
care if it’s aluminium or steel.”
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The message we have when working with customers is, don’t
tell me you want it made out of aluminium. Tell me what mass
targets you’re trying to hit, what the performance expectations
are, and the cost you’re willing to pay. On that basis, we can
choose the material

“

We are seeing customers
consider castings on a
broader scale. For now, the
luxury and premium brands
remain the conventional
setting, but following some of
our successes, we see that
different segments and
different customer platforms
are considering this technology
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Aluminium first began appearing in automobiles
over 30 years ago, with premium and luxury

OEMs in Europe leading the way to deliver enhanced
performance and handling. Since then the
technology has matured, and all major OEMs are now
able to handle aluminium in their production process.
The lightweight metal now appears in varying
quantities across all vehicle segments, with one of
today’s main drivers being the regulation of fuel
economy and emissions.

Novelis describes itself as the leading supplier of
automotive aluminium, with bases in all three major
markets, and has been involved from the start.
Michael Hahne, VP Automotive, Novelis Europe,
believes that the future is one of mixed-material
production. He began by outlining the varied
challenges Novelis sees worldwide.

What are some of the main drivers for aluminium
adoption you see in the major markets today?

Looking back, aluminium adoption has always been
performance-driven, and was initially dedicated to
more niche markets with specific customer
preferences. But with CO2 emission standards set to
tighten worldwide, it’s safe to say the main driver
today is regulation. That said, if we’re talking
regulation, it’s important to touch on the differences
between the regions. Europe has set a target of 95
grams CO2 per kilometre by 2020. I would say
Europe is the most mature market in terms of
aluminium content, and is an effective benchmark in
this context. In the 1990s, we saw around 50
kilograms of aluminium in vehicles, and this figure
has since tripled to 150. By 2025, this could increase
to 200.

One of the world’s leading aluminium suppliers to the automotive industry says the metal’s
place in vehicle production is assured for years to come

Interview: Michael Hahne, VP
Automotive, Novelis Europe

Europe is the most mature market in terms of aluminium
content, and is an effective benchmark in this context. In the
1990s, we saw around 50 kilograms of aluminium in vehicles,
and this figure has since tripled to 150. By 2025, this could
increase to 200

“
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North America lags slightly with a target of 100 grams
by 2025, embedded in CAFE regulations. However,
they are clearly following, as demonstrated by
lighthouse projects like the 2015 Ford F-150. The result
is higher shares of aluminium, and even some
aluminium-intensive concepts.

What do you see in China?

China aspires to be the world’s pace-maker for so-
called New Energy Vehicles, and the market is quickly
catching up to European-style regulations. Indeed, I
would say it could overtake Europe soon, and set even
higher standards.

You mentioned the F-150. Since its aluminium
content was revealed, advances in AHSS have come
thick and fast. Would you say that recent years have
proven particularly competitive?

The increase in aluminium content has certainly fired
up the steel industry’s appetite to come up with
alternative solutions. In the end, we are convinced that
every material will find a place where it best belongs.
The steel industry has come up with some new and
interesting grades, but we think there’s enough room
for both materials, and what’s more, we have a much
bigger growth space.

Which OEMs would you say lead on aluminium
innovation?

We see many innovations from the car manufacturers.
I would mention the German OEMs in particular, along
with Jaguar Land Rover and new players such as Tesla.
The German OEMs, who have been using aluminium
for 30 years or more, are now at a level of maturity

where they can comfortably use aluminium and steel
in parallel, and drive multi-material concepts.

But in addition, OEMs like Ford are increasingly
recognising the engineering advantages of aluminium.
It’s well designed, safe and strong, and capable of
matching steel’s crash performance whilst being 40%
lighter. I would say Ford in particular has taken a very
high risk in that regard, given that the F-150 is its most
profitable car line, and that the OEM comes from a
background of virtually pure steel. It shows how bold
some customers are, and how convinced they are
regarding the feasibility and maturity of aluminium flat-
rolled products. What matters is bringing the aluminium
content, whether flat sheet or otherwise, into the overall
concept in an intelligent way.

Do pushes from the likes of Ford suggest a greater
role for aluminium in the mass-market segments?

You already find aluminium in vehicles where you
might never have expected to. FCA, for example, uses
it in the Jeep. Then we have the French OEMs with
low-cost platforms using aluminium for hang-on parts.
The trend is quite clear for the lower-segments.
There’s a map we can draw in terms of complexity – it
starts with hoods and fenders. Then the trunk lid is the
next level of complexity, followed by doors, including
some body-in-white components. Daimler has proven
particularly remarkable in bringing innovations to its
lower segment offerings. Innovations originally birthed
for high-end vehicles such as the S-Class have
trickled down to the A, B and C-Class. The A and B-
Class feature hang-on parts, hoods and fenders, and
the C-Class even has a roof, trunk-lid and door in
aluminium, which represents a whole new level of
integration complexity.

Ford in particular has taken a very high risk in that regard, given
that the F-150 is its most profitable car line, and that the OEM
comes from a background of virtually pure steel. It shows how
bold some customers are, and how convinced they are regarding
the feasibility and maturity of aluminium flat-rolled products
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What sort of challenges have these OEMs
encountered when making the switch, and how
does Novelis assist?

We’ve been working very closely with our customers
since the first aluminium enablers arrived, such as the
Audi A2 and A8, and later Daimler with its S-Class, E-
Class and C-Class. In these, we have seen a
progressive increase in aluminium use. We enter into
development at the earliest stages of a product
lifecycle, but there’s more to it than that. Successful
lightweighting innovation also requires a direct link with
the customer’s operation side, because in the end, there
is a performance target that must be fulfilled.

Furthermore, aluminium must perform robustly in the
production process – at least as well as steel, if not
smoother and better. Once parts are formed, hang-on
parts such as trunks-lids and doors are assembled,
and it’s important we stay involved at that level. The
question then becomes how do we integrate parts into
an entire concept? And here the development of
joining technologies is very, very important, particularly
as we move further into an era of mixed-material
manufacturing concepts.

How does Novelis approach mixed-material
production, and what is some of the science behind
the new joining technology that will enable it?

If you look at the landscape of material concepts used
by OEMs today, on the one extreme you have pure steel
vehicles, and on the other you have aluminium-intensive
vehicles. The latter will remain important to us. One of our
customers, Jaguar Land Rover, is effectively a
benchmark for aluminium-intensive design. It essentially
makes entire bodies-in-white with it, including hang-on-
parts. Through the years this approach has helped the
OEM to achieve performance targets, and it’s reflected
throughout the product range. The next aluminium-
intensive concept is the I-Pace.

That said, the field between the two extremes is very
large. And so we believe that multi-material concepts
will dominate the future of automotive lightweight
construction, with each material used where it is best
fit for purpose. The challenge is how to bring
materials together, and this has resulted in
developments such as remote laser-weldable alloys,
based on our Fusion technology. This is effectively a
sandwich of aluminium, where a core is surrounded
by two clad layers based on different alloys, so that
you can combine different characteristics within one
piece of sheet metal. When forming parts, products
like the Fusion 6HF-e200 have high forming
characteristics with a high-quality surface finish, and
once made, they can be moved directly into a remote
laser welding operation where no further filling wire is
necessary. As laser-welding is now applicable for
both steel and aluminium, the customer can switch
between aluminium and steel easily with no additional
investment, giving them high flexibility in their
production process.

Is it therefore fair to say you see a place for steel
in the vehicle?

Certain applications are always going to be fulfilled
better with steel than aluminium, but aluminium is
growing into these areas.A-pillars, for example, have
very high load requirements which demand stiffness.
But aluminium’s field of applications is widening. And
so in fact, there are solutions in development for an
aluminium A-pillar, using 7 series alloys. We’re at the
breakthrough point of industrialising these products,
but it takes effort on the customer’s part to qualify
these products.

In addition, these solutions need to be cost-
competitive. Ultimately, the overall framework of a
concept is what’s more important, and so there are
cases where certain solutions will make more sense
than others.

The increase in aluminium content has certainly fired up the
steel industry’s appetite to come up with alternative solutions.
In the end, we are convinced that every material will find a place
where it best belongs
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Today’s vehicle emissions standards are based on
the tailpipe, measured in grams of CO2 per mile or

kilometre. With Euro 6 and new CAFE standards on the
way, more stringent limits are incoming. As a result,
there are already compelling reasons for OEMs to
consider bringing more aluminium into their material
mix. At one third of the density of steel, its
lightweighting benefits remain hard to beat, even with
developments in advanced high strength steel (AHSS).

But more and more discussions are now being had
about moving away from an exclusively tailpipe-based
measurement system, and towards a vehicle life-cycle
emissions system. Along with fuel consumed during
the use-cycle, this would take into consideration a
number of factors, including raw material extraction,
manufacturing and the scrap from end-of-life vehicles

in the process, and end-of-life recycling. Without these,
proponents argue, the pursuit of reduced tailpipe
emissions could result in unintended consequences –
namely, increasing overall CO2 emissions.

This adds a new dimension to the steel versus
aluminium debate. WorldAutoSteel, an advocacy group
comprised of 22 steel producers, has long argued that
from a life-cycle assessment (LCA) perspective, steel
provides the best solution. Their research
acknowledges that aluminium makes for lighter body
structures, but suggests that overall, A/B segment
vehicles using substantial amounts of aluminium in their
body structure subsystems produce 1% more GHG
emissions over their lifetime, compared with other
vehicles in their case study which use average steel
designs. The group concludes that if six million of their
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Life-cycle assessment

The aluminium industry dismisses the steel industry’s claims that it produces more CO2 over its
lifetime, pointing to recycling and the importance of the use-phase

Recycling gives aluminium
the life-cycle advantage,
argues industry

With respect to the amounts of CO2 generated in primary
aluminium production, WorldAutoSteel’s studies use quite old
data. They also use the lower end of material substitution rates

“
- Mario Greco, Aluminum Transportation Group



case study cars were converted to aluminium, CO2
emissions would increase by 2.7 million metric tons,
and that this would require 2.4 billion trees to offset –
an area twice the size of Tokyo.

This, they suggest, is because steel production emits
seven times less in the way of greenhouse gas. The
energy-intensive nature of primary aluminium
production is well known. Aluminium is an extremely
reactive metal which is never found naturally in its pure
state, but rather in bauxites, which are refined for their
aluminium oxide (alumina). Breaking the bonds
between aluminium and oxygen requires reductive
electrolysis, in which current is run through the material
once it is dissolved in molten cryolite. This requires
large amounts of energy.

In short, the steel industry is convinced that it can offer
OEMs a better way forward in the face of evolving
legislation. For now, LCA-based standards remain
unimplemented, but legislative shift remains possible.
This is particularly the case with greater numbers of new
energy vehicles (NEV) hitting the road. Research from
the EU has already pointed to the fact that a battery
electric vehicle (EV) used on a coal-powered grid can
potentially produce more CO2 than a conventional
vehicle would, due to CO2 costs associated with ‘fuel’
production. For NEVs to provide real benefit, energy
must come from renewable sources.

The question is, what does the aluminium industry
make of this? Mario Greco, Chairman of the Aluminum
Transportation Group (ATG), believes that
fundamentally, WorldAutoSteel has used data that is
skewed in its favour, and that the group has ignored
standards set between themselves and the Aluminium
Association in performing LCA on vehicles. Confusion
reigns as a result.

“With respect to the amounts of CO2 generated in
primary aluminium production, their studies use quite
old data,” he argues. “They also use the lower end of
material substitution rates, which is problematic
because when you perform a calculation for LCA, the
biggest portion of lifecycle CO2 generation is during
the use phase of the vehicle, when it is being driven on
the roads. If, in the analysis, you use a lower
substitution level for aluminium versus steel, it will not
reflect the weight savings possible with aluminium. This
is one area they continually skew in their favour.”

In other words, Greco dismisses the idea that steel wins
the LCA debate. “This has been proven by studies
done by Ford,” he says, “and in a peer reviewed study
published by Oak Ridge National Laboratory in 2014.
It shows significant reductions in lifecycle CO2 with the
use of aluminium-intensive designs.”

The study referred to, first presented at the 2014
Society of Automotive Engineers World Congress, does
indeed conclude that use of aluminium in new vehicles
to boost fuel economy offers the smallest total carbon
footprint among competing materials. It supports
Greco’s argument that the use-phase is the most
energy-intensive part of a vehicle’s life, accounting for
more than 90% of automobile energy consumption and
carbon emissions. Mining, production and
manufacturing account for only 10%. Initial gains made
by steel’s lower production phase emissions are
therefore erased once a vehicle is out on the road.

According to researcher Sujit Das, “A full life-cycle
environmental analysis confirms that, when compared
to both traditional and advances steels in the areas of
cumulative energy demand, potential ozone depletion
and other likely factors in climate change, aluminium
rises to the top as the best choice for the environment.”
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If you look at today’s situation, we can already recover 95% of
the aluminium contained in end-of-life vehicles, and return it to
the material cycle. Scrap generated by our customers is an
important source of material

“
- Michael Hahne, Novelis Europe



Michael Hahne, VP Automotive at Novelis Europe,
stresses that when it comes to LCA, the aluminium
industry has an equally compelling case: “If the steel
industry is loud, we can be louder,” he says. The
important factor, he argues, is aluminium’s infinite
recyclability, as re-melting the metal for further use is
far less energy intensive than primary production,
requiring around only 5% of that used for bauxite
refining and electrolysis: “This clearly differentiates
us from all other materials, and the more we can
recycle, the bigger the benefits. If you look at today’s
situation, we can already recover 95% of the
aluminium contained in end-of-life vehicles, and
return it to the material cycle. Scrap generated by our
customers is an important source of material.”

Novelis, which also supplies the packaging industry,
is the world’s largest aluminium recycler, with
aspirations for a completely closed-loop system.
Nearly 100% of aluminium cans in Europe, it says, are
now recycled, and the job is on to increase the
amount of recycled content in vehicles. Over the last

two years, says Hahne, the company has returned
some 50,000 tonnes of the metal back into production
– the equivalent of 200,000 Jaguar XE bodies, he
points out, which has ultimately prevented the release
of 500,000 tonnes of CO2. Innovations like the
company’s Novelis Advanz grade are designed for
easy reintroduction into the manufacturing process.

But of course, a car is a far more sophisticated
product than a beverage can, and recovering the
material from end-of-life vehicles can be tricky,
particularly given the increase in multi-material
designs. Steel’s ferrous nature gives it an advantage
in this regard, with magnets easily able to recover
scrapped material from shredded cars. Aluminium is
non-ferrous, but Peter Basten, President of
Packaging and Automotive Rolled Products at
Constellium, explains that there are mature processes
in place to counter this, called eddy currents (also
known as Foucault currents). Conductors are used to
create a magnetic field through induction, sorting
different materials across different distances.

“This can segregate different types of material,” he
says. “Magnetic parts like steel, for example, are taken
out of the mix. And so through a combination of good
recycling capabilities and the lighter weight of the
aluminium during the in-use phase of the cars, we
believe the LCA is favourable for aluminium.”

The company, he concludes, continues to invest
heavily in recycling. Key will be having facilities
worldwide, given that many vehicles will travel to
different regions of the world once they reach the end
of their life in the West. The aluminium industry does
not deny the fact that its primary production process is
less environmentally friendly, but with efforts ongoing,
it hopes to reduce its dependence on the process.

Special report: Aluminium's place in the auto industry30

Life-cycle assessment

Through a combination of good recycling capabilities and the
lighter weight of the aluminium during the in-use phase of the
cars, we believe the LCA is favourable for aluminium

“
- Peter Basten, Constellium

If the steel industry is loud,
we can be louder“

- Michael Hahne
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The aluminium versus steel debate has been a staple
of automotive manufacturing discourse for some

time, with the lighter but pricier metal arriving into serial
production over 30 years ago. Recent flashpoints have
included Ford’s decision to swap in aluminium for steel
on the body of the 2015 F-150, a vehicle franchise
which Morgan Stanley recently estimated to be more
valuable than the entire Ford company. The unveil may
have prompted some ribbing from the likes of GM, but
the proof is in the numbers – the F-150 pickup remains
the USA’s best-selling vehicle.

Such risks on the part of OEMs have lent strength to
players like Arconic, Novelis and Constellium, but the
steel industry hasn’t gone quietly, with several grades
of lightweight advanced high strength steel (AHSS) and
ultra high strength steel (UHSS) promising the same
lightweighting and safety benefits at a lower cost. The
picture that has emerged is a fascinating mixed-
material landscape. Seven trends in particular may
indicate just where aluminium’s place in it lies.

Regulation, regulation, regulation

Euro 6, CAFE 2025 and the seemingly limitless
ambition of Chinese regulators are all set to impose
stricter emissions standards on new vehicles. Hitting
these targets is forcing OEMs to explore numerous
options, including lightweighting strategies, with many
turning to AHSS and UHSS. The problem, according to
London Electric Vehicle Company’s (LEVC) Chris
Staunton, is getting solutions developed in time, and
bringing desirable products to market as quickly as
possible. In this regard, aluminium has the advantage,
and LEVC’s new TX model uses an aluminium body-
structure as well as parts such as an aluminium hood.

“Back in 2015, we already had the requirements for the
London zero-emissions vehicle zone, which gave use
a finite amount of time,” he says. “And so whilst we
could have delivered something using steel, it would
not likely have been here today. Aluminium has allowed
us to deliver something effectively and very quickly.”
Reduced time-to-market will only become more
important for OEMs as they race to bring further
connected and autonomous technologies to the road.

The future is mixed-material – but the
competition’s still on

OEMs such as JLR continue to pursue aluminium-
intensive designs, and thus remain extremely important
customers for the likes of rolled-product suppliers
Novelis and component manufacturers like Magna. In
May 2018, the latter inaugurated an aluminium-casting
plant in Telford to supply JLR. That said, Michael
Hahne, VP Automotive at Novelis Europe, admits that

The light-weight metal’s future in the automotive industry seems assured, but as seven select
trends demonstrate, it’s a complicated road ahead for the industry and its customers

Everything in its right place:
Top trends in automotive
aluminium

We believe that multi-material
concepts will dominate 
the future of automotive
lightweight construction, with
each material used where it is
best fit for purpose

“
- Michael Hahne, Novelis



steel remains the best choice for certain applications
in mass-market segments. “We believe that multi-
material concepts will dominate the future of
automotive lightweight construction,” he says, “with
each material used where it is best fit for purpose.”

However, Hahne also believes that aluminium has far
more potential to grow into different areas of the car,
including those applications which are traditionally
reserved for steel. A-pillars, for example, have high
load requirements, meaning stiffness is needed, but
new 7000 Series alloys could well be up to the task.
This, he claims, is a technology the company is on the
verge of industrialising.

In addition, the challenge for aluminium will be bringing
it into the mix with other materials, and the development
of technologies such as as arc-welding, which allows
for the joining of disparate metals, continues.

Aluminium production capabilities have
matured

Given that the automotive industry has grown up with
steel, a typical challenge associated with aluminium-
based manufacturing is that it requires OEMs to
change their production setups. But according to
Constellium’s Peter Basten, this is something that has
largely been conquered.

“OEMs are using the same stamping presses for
aluminium and steel,” he says, “and so from a
production process, there is not much that they need
to change. The only difference is that aluminium is, by
definition, softer than steel, meaning greater care is
required to avoid surface defects.” This requires a
learning period, but it’s one that he feels all OEMs have
now mastered. Hahne of Novelis agrees: “OEMs have
reached a level of experience with aluminium where
there is virtually no difference. They can digest steel
and aluminium in parallel.”

Electric vehicles could provide
opportunities…

It looks increasingly like the electric vehicle (EV) tipping
point is upon us, with 100 models scheduled for launch
by 2024 and forecasts predicting a global share of 20%
to 25% by 2030. So far, EV manufacturers such as Tesla
have proven big champions of aluminium, with its
lightweight properties off-setting heavy battery weight
and enabling acceptable range for customers.

In addition, aluminium provides a good solution for
battery protection. An EV fire presents emergency
services and other road-users with a very different – if
not more complex – danger than an ICE vehicle fire,
and a recent Model X crash in California saw the
vehicle’s exposed battery cells catch fire, with the cells
reportedly re-igniting several times over following days.
As a result, the incident prompted concerns around the
safety of high-voltage batteries on the road.

In theory, says Staunton, an OEM could simply encase
the battery in a steel girder, ensuring protection
regardless of the severity of a crash. However, from a
weight perspective, this would prove unacceptable.
The answer, he believes, lies in aluminium’s superior
absorption performance: “Aluminium, and in particular
the complex extrusion profiles we’ve designed to
absorb energy, allows us to ensure that we can absorb
a side pole impact within a distance of less than 130
millimetres, meaning it won’t touch the battery.” Hahne
agrees that this challenge presents suppliers with a
good opportunity: “The battery box will be an integral
part of the body-in-white, and aluminium can offer
plenty of advantages here, given the ductility and crash
performance of grades on the market.”

As LEVC’s Staunton notes, aluminium provides superior
absorption performance without adding great weight:
“Aluminium, and in particular the complex extrusion
profiles we’ve designed to absorb energy, allows us to
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Back in 2015 we already had the requirements for the London
zero-emissions vehicle zone, which gave use a finite amount of
time. Aluminium has allowed us to deliver something effectively
and very quickly

“
- Chris Staunton, LEVC
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ensure that within a distance of less than 130 millimetres,
we can absorb a side pole impact without it touching the
battery.” Hahne concurs: “The battery box will be an
integral part of the body-in-white, and aluminium can
offer plenty of advantages here, given the ductility and
crash performance of grades on the market.”

… but perhaps not as much as expected

Tesla threw something of a curveball at the aluminium
sector when it was revealed that it had ditched much
of the aluminium parts in its mass-market offering, the
Model 3, in favour of AHSS. Meanwhile, a teardown by
McKinsey and A2Mac1 revealed that on average,
second-generation mass-market EVs were using
around the same amount of aluminium content as
internal combustion engine equivalents. Stephan
Fuchs, Product Development Expert at McKinsey,
explains that EV manufacturers have two ways to
guarantee range. The first is use of lightweight
materials such as aluminium, and the second is to use
more batteries. In the early years, battery costs meant
the former was the choice, but today the situation is
different.

“Battery prices have declined dramatically over recent
years,” he says, “which has enabled a switch from
carbon fibre to aluminium, and now we’re seeing a
switch to steel materials for cost benefits.” Now that
EVs like like the Leaf are hitting 180+ miles in range,
the focus for manufacturers is to lower price points as
much as possible, and aluminium remains a
considerably more expensive material than steel.

New Energy Vehicle regulation could
prompt further switch-ups

There is one variable on the road ahead which could
determine future lightweighting strategies. Currently, EVs
and PHEVs are not taxed on the electricity they use to
charge, but future legislation could take a more holistic,
well-to-wheel approach on emissions standards.

Aluminium will remain a fundamentally lighter metal
which OEMs may once again need to turn to in order to
meet any new energy vehicle emissions standards.

At the same time, the aluminium industry will need to
double down its efforts to reduce its dependency on
primary aluminium production, and increase the
amount of recycled aluminium it can offer. A well-to-
wheel approach will take into account the fact that
primary aluminium production is far more energy-
intensive than steel. Aluminium is the third most
abundant element in the earth’s crust, but it is too
reactive to be found pure, and requires electrolysis to
divorce it from its bauxite – and that energy has to
come from somewhere.

Trump isn’t helping

The final details of the Trump Administration’s tariffs
on imported steel and aluminium remain unclear, and
a temporary exemption between other North
American regions and Europe has done little to calm
the unease and uncertainty. Marco Palmieri, President
of Novelis North America, recently told the Financial
Timesthat Trump is responsible for turmoil in the
aluminium industry on a level not seen since the
collapse of the Soviet Union. Prices of aluminium have
risen 63% from US$1,434 a tonne in late 2015 to
US$2,331 in May 2018.

Mario Greco, Chairman at the Aluminum Association’s
Aluminum Transportation Group, says that on the one
hand, concern within the automotive industry is
somewhat limited for now, given that much flat-rolled
aluminium for products is produced and supplied
from within the major regions. “However,” he adds, “on
the other hand, not all aluminium inside a vehicle is
sheet aluminium – some is for components, for
example – and tariffs associated with the potential to
reduce global capacity can have an effect on the
price of these applications, and how OEMs review
their material choices.”
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