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Welcome to this free digital 
issue of Aluminium Interna-
tional Today, which includes a 
round up of news stories from 
2014, as well as a selection of 
feature articles.

It wasn’t hard to pick ‘posi-
tive’ news from 2014, as the 
aluminium industry saw a lot of 
investments, growth and devel-
opment.

However, the biggest news 
story of 2014 was of course Al-
uminium International Today’s 
25th birthday! The magazine 
has seen many changes over 
the years and 2015 will see one 
of its biggest.

From January, the digital 
page-turning edition of the 
magazine (just like this one) 
will be distributed to a wider 
international audience free of 
charge. To ensure you are a re-
cipient of each issue, fi ll in our 
online form today at www.alu-
miniumtoday.com/e-newsletter

A hard copy of each issue 
will still be sent out to our ded-
icated subscribers. If you’re not 
already a subscriber and you’d 
like to take advantage of our 25 
year anniversary subscription 
offer, which could give you up 
to 35%, then follow this link: 
http://www.aluminiumtoday.
com/subscription-offer

I hope you enjoy this issue, 
which includes features from 
across the aluminium value 
chain, with a look at mining and 
refi ning, primary production, 
heat treatment, casthouse, roll-
ing, extrusion, and much more. 

On behalf of all of us here at 
Quartz Business Media, I’d like 
to wish you a very Merry Christ-
mas and a Happy New Year!

 nadinefi rth@quartzltd.com

 Aluminium International Today 2014 Highlights

INDUSTRY NEWS

Trimet Aluminium SE has acquired 
two production plants in France 
from Rio Tinto Alcan.

In July 2013, the company 
made a binding offer to take over 
and continue production at the 
aluminium plants in Saint-Jean-de-
Maurienne and Castelsarrasin. 

The acquisition has now been 
approved by the national and 
European regulatory authorities. 
Alongside the main shareholder, 
Trimet Aluminium SE, the French 
energy provider EDF holds a minority 
stake in Trimet France SAS.

At both locations, some 500 
employees produce aluminium wire, 
which is processed into electrical 
lines for the energy sector, among 
other uses, and into connectors for 
the automotive industry. 

By entering into this product 
segment, Trimet is expanding its 
product portfolio.

“There is great demand for 
aluminium wire in the European 
processing industry. By supplying 
complex alloys and customised 
solutions, we are strengthening 
our long-term core competence 

as a speciality supplier within this 
product group,” said Dr Martin 
Iffert, CEO of Trimet Aluminium SE, 
who will manage the fortunes of 
Trimet France SAS as President of the 
company.

Novelis will invest an additional 
$205 million to further expand its 
global manufacturing operations 
serving the rapidly growing auto-
motive market.

The company will build new fi n-
ishing lines in Oswego, N.Y. and 
Nachterstedt, Germany, dedicated 
to the production of aluminium 
automotive sheet. The two new 
lines will each have a capacity of 
120,000 metric tons per year. 

The latest expansions are in re-
sponse to the escalating global 
demand from automakers for alu-
minium sheet, which the compa-
ny expects to grow by more than 
30% per year through the end of 

the decade. When the new lines 
are commissioned in late 2015, 
Novelis’ global automotive sheet 
capacity will reach approximately 
900,000 tons per year, a three-fold 
increase from just a year ago. 

In addition to the two new lines, 
the company recently commis-
sioned two new fi nishing lines at 
its Oswego, N.Y. plant. In addition, 
a new plant is under construction 
in Changzhou, China, which is ex-
pected to commence production 
in mid-2014. The company also 
recently certifi ed automotive pro-
duction at its Gottingen, Germany, 
plant that complements the com-
pany’s existing automotive facili-

ties in Kingston, Ontario, Canada; 
Sierre, Switzerland and Nachter-
stedt, Germany.

Both expansions will further the 
ongoing development of the com-
pany’s automotive closed-loop 
business model. Today, as much 
as 50% of automotive sheet sold 
to automakers is left over after a 
manufacturing plant stamps out 
automotive parts. The company is 
working closely with its customers 
to return this material directly back 
to Novelis for recycling, stream-
lining the materials supply chain 
while reducing the total carbon 
footprint of the entire automotive 
production cycle.  

 Trimet acquires Rio
Tinto Alcan plants

 Novelis auto investment

Dr Martin Iffert, Trimet’s CEO

Aluminium International Today, the 
journal for aluminium production 
and processing, is celebrating 
25 years as the leading industry 
publication.

The magazine has seen many 
changes over the years (as shown 
right in the difference in covers), 
but it has remained the aluminium 
industry’s preferred journal for all 
the latest news, technical features, 
events, case studies and company 
profi les.

In recent years, the magazine has 
also gained a large online presence 
and now updates readers with daily 
news stories across a range of social 
media. A free weekly newsletter 
is also sent out our database of 
industry professionals.

Follow @AluminiumToday on 
Twitter or fi nd the group on LinkedIn. 
You can also subscribe now to make 

sure you always receive the latest 
copy of Aluminium International 
Today and help us to stay strong for 
another 25 years! 

 AIT celebrates 25 years
Volume 26 No 1
January/February 2014
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Aluminium-intensive F-150

INDUSTRY NEWS

The 2015 Ford F-150 pickup 
truck is on target to shed 700 
pounds thanks to aluminium 
body panels and will get as 

Alcoa has completed a $300 mil-
lion expansion at its Davenport, 
Iowa facility dedicated to supply-
ing aluminium sheet products to 
the automotive industry.

According to automakers, de-
mand for aluminium to produce 
vehicles - already the second-
most-used material used to make 
cars today - is expected to nearly 
double by 2025. The amount of 
aluminium body sheet content in 
North American vehicles is expect-
ed to quadruple by 2015 and in-
crease tenfold by 2025 from 2012 
levels.

“2014 marks the beginning of 
dramatic growth for aluminium in 
the auto sector,” said Klaus Klein-
feld, Alcoa Chairman and Chief 
Executive Officer.

“Automakers are increasingly 
choosing aluminium as a cost-ef-
fective way to improve the per-
formance, safety, durability and 
fuel efficiency of their vehicles. 
Our project in Iowa is the first of 
three capacity expansions we have 
underway to meet this growing 
demand.”

In addition to its expansion in 
Iowa, for which long-term supply 

agreements have been secured, 
Alcoa is adding automotive ca-
pacity in Alcoa, Tennessee which 
is scheduled to be complete in 
mid-2015; and at its joint venture 
rolling mill in Saudi Arabia, to be 

complete by the end of 2014. 
Alcoa is investing approximately 
$670 million in the three expan-
sions.

much as 30 mpg in highway driv-
ing, Ford says.

The all-new F-150 is set to de-
liver a combination of power, 

capability and efficiency – from 
advanced materials that improve 
durability and inhibit corrosion, 
to faster processors that enhance 
driving performance, to break-
through cargo management and 
towing solutions.

“F-150 is well-known for being 
Built Ford Tough. Now, it is both 
tough and smart,” said Mark 
Fields, Ford Motor Company chief 
operating officer. 

F-150 is part of the Ford F-Series 
truck lineup, America’s best-sell-
ing truck for 37 consecutive years 
and America’s best-selling vehicle 

for 32 years.
High-strength, military-grade, 

aluminum alloys – already used 
in aerospace, commercial trans-
portation, energy and many oth-
er rugged industries – are used 
throughout the F-150 body for 
the first time, improving dent and 
ding resistance and also saving 
weight.

Overall, up to 700 pounds of 
weight have been saved, helping 
the F-150 tow more, haul more, 
accelerate quicker and stop short-
er, and contributing to efficiency.

Alcoa: $300m auto expansion

Below: Alcoa’s Davenport aluminum 
facility, Iowa, USA.

UC Rusal has announced that it has 
begun initial design work on a pro-
ject to build a new casting line at 
the Krasnoyarsk aluminium smelter 
(KrAZ).

The project is part of the compa-
ny’s strategy to increase the share 
of alloys in total aluminium output. 
Completion is expected in 2016. 
Total investment in the project is 
estimated at $45 million.

The new casting line will produce 
a new size range of billets, includ-
ing up to large diameter billets of 
460mm. Currently, Rusal produc-
es billets with a diameter of up to 
200mm, therefore greatly increas-
ing our billet production abilities. 
The capacity of the line will be 
120,000 tonnes per year.

Evgeny Nikitin, Director of Rus-
al’s Aluminium Division, comment-
ed: “Our consumers in construc-

tion, packaging and automotive 
industries will all benefit from the 
new alloys produced at KrAZ. Large 
diameter billets are in particular de-
mand in the automotive industry, 
which are used to produce wheels 
for pickups and small trucks.” The 
new project is part of the compa-
ny’s strategy to increase the share 
of value added products in total 
output. By the end of 2014, the 
share of VAP is expected to increase 
to 45% thanks to the modernisation 
of casthouses at the Sayanogorsk 
(SAZ) and Khakass (KhAZ) alumin-
ium smelters. Modernisation works 
at the second casthouse at SAZ will 
be completed in November 2014 
and total investment is expected to 
reach $22.8 million. 

A further $4.6 million will be in-
vested in the modernisation of the 
casthouse at KhAZ.

Hydro and Rio Tinto Alcan (RTA) 
have signed an agreement for 
Hydro to take over RTA’s share of 
the aluminium smelter Sør-Norge 
Aluminium AS (Søral) in Norway. 

Following the closing of the 
agreement, the plant will become 
Hydro’s fifth fully owned aluminium 
smelter in Norway.

Søral is a primary aluminium 
plant situated in Husnes on the 
Norwegian west coast, with an 
annual production capacity of 
about 180,000 tonnes of primary 
aluminium.

The plant, which has been 
operated as a stand-alone unit, 
idled one of its two production lines 
in 2009, and is currently producing 
around 90,000 tonnes annually. 
Søral has 230 employees, and prior 
to the agreement has been owned 
by Rio Tinto Alcan (50%) and Hydro 

(49.9%).

“We believe in the Norwegian 
aluminium industry. Søral is a 
well-invested plant, which on 
a comparable basis has a cost 
position in line with the rest of our 
Norwegian smelters. 

A change in ownership makes it 
possible to contribute even stronger 
in strengthening operations,” says 
Hilde Merete Aasheim, executive 
vice president and head of Primary 
Metal.

Closing of the transaction is 
pending, including approval from 
relevant competition authorities in 
Norway and France, and is expected 
in second half of 2014.

Until closing of the agreement, 
Søral will still be governed by 
the current board of directors. 
The terms of the agreement are 
confidential.

Rusal invests $45m Hydro takes Søral
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2015
February
23 - 24
13th International 
Aluminium Recycling 
Congress
Hosted in Vienna by the 
European Aluminium 
Association (EAA)
www.alueurope.eu

March
8 - 10
22nd North American 
Aluminum Trends 
Conference
This well established conference 
will once again attract leading 
industry experts and CRU’s 
respected analysts to tackle the 
most challenging issues facing 
the industry.
www.crugroup.com/events/
naaluminumtrends

15 - 19
TMS
Brings together more than 
4,000 engineers, scientists and 
professionals in the materials 
field.
www.tms.org

March/April
30 - 3
Metal and Metallurgy 
China
Featuring four specialised 
international exhibits.
www.mm-china.com/En/

14 - 16
Aluminium Middle East
The event aims to gather 200 
exhibitors from 25 countries 
and over 4,000 industry 
professionals from 70 countries.
www.aluminium-middleeast.
com

May
11-13
CRU 20th World 
Aluminium Conference
Attracts delegates involved in 
smelting, recycling, rolling, 
extruding, trade, raw materials, 
purchasing, technology and 
finance.
www.crugroup.com/events/
aluminium

2015
DIARY

For a full listing visit 
www.aluminiumtoday.com
and click on Events Diary

Mubadala Development Compa-
ny of Abu Dhabi and the Invest-
ment Corporation of Dubai has 
announced the official incorpora-
tion of Emirates Global Aluminium 
(EGA), formed by integrating the 
two shareholders’ respective alu-
minium interests. 

The company will be managed 
by a board of directors that will 
be chaired by H.E. Khaldoon Khal-
ifa Al Mubarak, while H.E. Saeed 
Mohammed Ahmed Al Tayer will 
become its vice chair. The board 
will also include H.E. Dr. Sultan Al 

Jaber; Abdulla Kalban; Khaled Al 
Qubaisi; Ahmed Yahia Al Idrissi; 
Abdul Wahed Mohammad Al Fa-
him; and Khalid Al Bakhit. 

EGA’s core operating entities 
are Dubai Aluminium (Dubal) 
and Emirates Aluminium (Emal), 
whose combined annual produc-
tion currently accounts for 50% 
of the total primary aluminium 
produced within the Gulf Cooper-
ation Council region. With EGA’s 
primary aluminium production set 
to reach 2.4 million tons per an-
num by mid-2014, the company 

will join the ranks of the world’s 
top aluminium producers. 

EGA also owns Guinea Alumi-
na Corporation (GAC), a strategic 
bauxite mining and alumina re-
fining development project in the 
Republic of Guinea. The company 
plans to continue expanding along 
the aluminium value chain, from 
smelting to alumina refining and 
bauxite mining; and will also sup-
port the continued growth of the 
aluminium cluster in the UAE.

Abdulla Kalban, CEO and Man-
aging Director of EGA said: “I 
would like to extend our grati-
tude to the shareholders for their 
support in establishing this global 
business.

“This is a proud day for EGA’s 
highly skilled employees, who 
represent a company led by UAE 
Nationals using technology that is 
unique to our company and the 
industry. Combining the strengths 
of Dubal and Emal creates a na-
tional champion for technological 
innovation and business perfor-
mance excellence.”

EGA: Official incorporation

The State Environmental Council 
(COEMA), an agency linked to the 
State of Pará Department of the 
Environment (SEMA), northern 
Brazil, approved the granting of 
the Preliminary License (PL) to the 
Alumina Rondon project, a Voto-
rantim Metais development to be 
built in the city of Rondon do Pará, 
southeastern Pará. 

The project comprises the con-
struction of an alumina refinery 
integrated to the bauxite mine, 
and will require investments in the 
order of R$6.6 billion. With COE-
MA’S approval, Votorantim Metais 
completes the first stage of the 
environmental licensing process, 
as required to kick off project op-
erations. 

“The approval of the Prelimi-
nary License represents the soci-
ety’s trust in Votorantim Metais 
and Alumina Rondon, especially 
with regard to the company’s en-
vironmental responsibility and the 
world class standard of the enter-
prise,” said Sergio Carvalho, the 

coordinator for Sustainability for 
Alumina Rondon.

COEMA ratified the Technical 
Report issued by SEMA, which 
assessed the project positively, 
considering its environmental 
feasibility and relevance to the 
development of the State of Pará. 
The completion of the first stage 
frees Votorantim Metais to secure 
the Installation License (IL), the 
next-to-last stage of the licensing 

process, which will be completed 
when the Operating License (OL) 
is secured.

Alumina Rondon is the compa-
ny’s largest project in the mining 
area, and is expected to start oper-
ating by 2017. In the initial phase, 
Alumina Rondon will produce 7.7 
million tonnes of washed bauxite 
and three million tons of alumina, 
which will rank the refinery as the 
second largest in the world.

Under development:
Alumina Rondon
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Rio Tinto is a major mining company and 
a world leader in the supply of metals and 
minerals. Its key products are aluminium, 
copper, diamonds, industrial minerals (i.e. 
borax, titanium dioxide and salt), energy 
products (which are coal and uranium), 
gold, and iron ore. Exploration and 
Technology & Innovation (T&I) groups 
support its operations.

The company is strongly represented 
in Australia and North America, and also 
has significant businesses in Asia, Europe, 
Africa and South America, employing 
around 66,000 people in more than 
40 countries. Rio Tinto has a clear and 
consistent strategy, which is the pursuit of 
greater value for its shareholders. Although 
mining is not known as a technology 
focussed business, the company believes 
that there is good commercial reason to 
invest in emerging technologies. Research 
and development is playing a key role in 
ensuring it remains a global leader in the 
resources sector.

The research and development group 
within T&I is called Rio Tinto Innovation. 
This group was formed in 2007 and 
focuses primarily on the development and 
deployment of step-change technologies 
to address the challenges of the mining 
business. As you will probably know, Rio 
Tinto Alcan has a technology group that 
supports the aluminium business and they 
are well qualified in this respect. Rio Tinto 
Innovation is the custodian of the Mine 
of the FutureTM programme and uses 
a networked technology development 
model, allowing them to leverage a large 
resource of world-class experts.

Innovation hubs
There has been much discussion on how 
to maintain a long-term R&D focus in a 
volatile global economic environment and 
an industry that is consolidating. Rio Tinto 

Innovation believes that the solution is to 
build partnerships and networks. There 
are small Innovation teams close to Rio 
Tinto operations in Brisbane, Perth, Salt 
Lake City and Montreal. These teams 
of specialists manage and support step 
change improvement projects but have no 
laboratories, as such. A strong Intellectual 
Property management team, absolutely 
essential to the network model, is based 
in Montreal.

Network model
Rio Tinto Innovation has created a wide 
network of both formal long-term R&D 
alliances with world-class institutions 
and strategic technology partnerships 
with leading companies, to develop 
and ultimately commercialise its Mine 
of the Future™ technologies. This 
approach recognises that many of the 
new tools, techniques and technologies 
required to capture fundamental shifts 
in performance will come from outside 

the business. Our partnerships are shown 
in Fig 1. There are five global Centres of 
Excellence based at leading universities 
and colleges in Australia, Canada and the 
United Kingdom.

Along with these alliances, there is 
also the Rio Tinto Innovation Centre, a 
partnership in India, which will build on 
the work of the Centres of Excellence 
to deliver the technologies to Rio Tinto 
operations across the globe. The Centre 
provides industrial automation and 
control, design, software and general 
engineering services.
The technology partnerships link Rio 
Tinto with key Original Equipment 
Manufacturers (OEMs) to deliver new 
technologies. You may also have seen in 
the media announcement of the recent 
Memorandum of Understanding with 
Chinalco. This will see the companies 
investigating the possibility of jointly 
developing next-generation mining 
technologies.

*General Manager, Technology Delivery Systems, Rio Tinto Technology & Innovation 

At the recent TMS 2014 conference, Geoff Bearne* discussed the challenges facing the mining industry 
and the emerging technologies designed to tackle them. He presents his ideas here, exclusively for 
Aluminium International Today.

Innovation in mining: Rio Tinto’s
Mine of the Future  programme

Strategic partnerships and MoUs with leading global organi-
sations to help develop technology to commercial outcomes

Fig 1. Rio Tinto innovation network

Rio Tinto centres
Formal long term alliances with world class institutions 
provide access to stable research resources to pursue targeted 
Rio Tinto programmes.
1 Centre for Mine Automation
2 Centre for Advanced Mineral Sorting
3 Centre for Underground Mine Construction
4 Centre for Advanced Mineral Recovery
5 Centre for Emergent Technologies
6 Rio Tinto Innovation Centre
Technology parterships

7 University of Western Australia
8 Komatsu
9 e2v

10 Tomra
11 Herrenknecht

Rio Tinto innovation hubs

5
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Challenges
The mining industry faces many challenges 
and opportunities. I have chosen to 
categorise these as either societal or 
geological. From a societal perspective, 
on the one hand there is the extraordinary 
demand for minerals and metals driven 
largely by urbanisation and lifestyle 
improvement in the developing world. For 
us, this is a good thing. But we mine and 
exploit from the earth, which is owned by 
communities and has many stakeholders. 
Their expectations are increasing. Clearly 
we must be good neighbours, meet our 
corporate social responsibilities and ensure 
the health and wellbeing of our employees.

At the same time, from a geological 
perspective, much of the low hanging 
fruit has been picked and ore grades have 
fallen. The search for high quality mineral 
deposits is driving miners to more remote 
areas and deeper into the ground. Both of 
these directions increase risks and costs and 
force the need for larger scale operations 
with their associated investments. You will 
be aware that the situation is similar in the 
aluminium industry, except that it is low 
emissions electrical energy that is the scare 
resource.

In summary, miners have to continue to 
meet the demand, mitigate the cost and 
productivity challenges, and survive the 
volatility of the commodities business. We 
believe that innovation will be the key to 
rising to these challenges.

Mineral supply
To illustrate the minerals demand story, Fig 2 
shows expenditure on copper, aluminium, 
iron ore and coal as a function of Gross 
Domestic Product per capita, as well at 
the population distribution associated 
with different levels of GDP per capita. 
As one might expect, the expenditure 
on these products increases (at different 
rates) as the standard of living increases 
and the population is shifting to the right, 
dominated by changes in China and India. 
The increased demand associated with 
urbanisation is putting pressure on the 

supply of minerals. Fig 3, which shows 
Shenzhen’s growth over 25 years to 2007 
provides a dramatic example of the rate of 
urbanisation. Mining products are being 
used to build infrastructure and meet the 
growing demands arising from the greater 
prosperity in markets like this.

Geological challenges
Copper is a good example of the 
declining ore grade issue. At the start of 
the industrial revolution, 200 years ago, 
mined concentrations of copper were 
around 17%. Fig 4 shows the recent trend 

Fig 2. Mineral consumption and polulation distribution (left) Fig 3. Shenzhen (above) in 1982 and 2007

Fig 4. Ore grade decline Fig 5. Copper production energy

e Improve recovery - existing resources
e Recover from difficult ore bodies
e Find new ore bodies

ore body

process

energy

e Remove process waste
e Improve capital productivity
e Improve labour productivity

e Lower energy consumption – existing
e New processes – step change energy

Fig 6. Value drivers
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in average head grade for copper mine 
production. It can be seen that by the 
end of this decade copper grades will fall 
below one per cent. Therefore nowadays 
one has to crush and grind 100 tonnes of 
rock to liberate one tonne of copper. Not 
only does this generate a massive quantity 
of waste, or gangue, but the energy 
usage is very high. Energy consumption 
increases rapidly as the grade falls, as 
shown by Fig 5, which shows the total 
energy requirement in kWh per tonne of 
copper, plotted against the ore grade. 
You can see that it is the comminution or 
grinding energy that is impacted by the 
ore grade, not the smelting or refining 
energies, which are constant.

Important value drivers
Fig 6 shows the important value drivers 
that are the targets for improvement 
in mining. With respect to the ore 
body, value comes from improving the 
recovery for existing resources, the ability 
to recover metal from difficult ore and 
from discovering new ore bodies. Within 
the process the drivers are removing or 
minimising waste and improving both 
capital and labour productivity. Labour 
productivity is particularly important 
for remote operations where employee 
related costs are inflated. Reducing the 
energy consumption is another key value 
driver and new processes provide the 
opportunity for step changes here. 

Emerging technologies
So what are the innovative technologies 
that are emerging in mining? Automation 
and robotics feature very strongly in 
current research and development, also 
mechanised rock cutting for underground 
mining, novel mineral recovery and 
grinding technology and enhanced 
solution mining or leaching.
New and more cost effective sensors will 
be essential to creating the Mine of the 
Future™. On-line sampling and analysis in 

the mine to improve production planning 
and increase ore body knowledge is of 
interest as are many other applications. 
I believe that we will see a revolution in 
visualisation, simulation and predictive 
mine control. Benefiting from access 
to this new data and knowledge will be 
new ways of working through remote 
operations and support centres (or 
Processing Excellence Centres in Rio Tinto 
terminology). For example, Fig 7 shows 
an underground mine block cave with 
Cave Tracker sensors, which enable live 
monitoring of the ore flow. The sensors 
were invented by the CRC Mining and 
developed by Elexon. Secondly, Rio Tinto’s 
airborne gravity gradiometer (Fig 8) being 
developed for remote exploration. Fig 9 
shows Rio Tinto’s three dimensional mine 
visualisation user interface.

Mine of the FutureTM

Launched in 2008, the Mine of the 
Future™programme is Rio Tinto’s 
approach to generating future value by 
finding better ways to mine through new 
technologies. The programme covers 
many of the aspects described previously, 
but the key themes are achieving massive 
productivity gains in surface mining, 
recovering more efficiently from complex 
resources and technologies to access very 
deep ore bodies faster. 

Autonomy 
Our iron ore mining operation is very 
large. Pilbara Iron capacity has expanded 
to 290 million tonnes per year and is 
aiming for 360. Understandably then, the 
most advanced part of the Mine of the 
Future™programme is in surface mining. 
The aim is to develop ways to automate 
the mining process and you can see four 
surface mining automation examples in 
Fig 10. We have sought to improve the 
occupational health and safety of our 
workers, improve the mining process 
and reduce the environmental footprint. 

Automation enables improved accuracy 
and consistency of mining processes and 
the optimisation of operations. The benefits 
from these are stronger drivers than cost 
savings through labour reduction.

Rio Tinto Iron Ore is commercially 
deploying a Komatsu 290 tonne 
autonomous haul truck fleet across its 
mines in Western Australia and they 
have moved about 130 million tonnes of 
material so far.
Our autonomous blast-hole drills are 
being rolled out at the West Angelas iron 
ore mine, in the Pilbara, as we speak, and 
they have just drilled one million metres of 
blast holes. 

AutoHaul™, the world’s first automated 
long-distance heavy-haul rail network will 
be launched this year. One a smaller scale, 
we are also jointly developing, with Lewis 
Australia, a robot to change the wheels on 
haul trucks and hence eliminate a serious 
health and safety risk. 
Automating discrete pieces of equipment 
creates value but the real benefit will come 
from integration of these autonomous 
systems and a holistic approach to mine 
management.
 
Operations Centre
As mentioned, Rio Tinto Iron Ore has 
an operations centre. In a purpose-built 
building at Perth Airport, it is “Mission 
Control” for the entire Pilbara network. We 
run a complex operation consisting of 14 
mines, up to 1500km of rail network and 
three port terminals, as well as power and 
other infrastructure. Synchronising and 
aligning each element is extremely difficult 
– but crucial. The Operations Centre 
features more than 200 controllers and 
schedulers and more than 230 technical 
planning and support staff, who have 
end-to-end visibility of our value chain, 
including mobile equipment dispatch, 
crushing and screening, train loading and 
rail operations, all in real time, 24 hours a 
day, 365 days a year. 

Fig 7. Cave tracker Fig 8. Gravity gradiometer Fig 9. Mine visualisation

VK1  inside the plane measures the varying gravitational fields as 
if flies over different materials                          and calculates the 
gravity gradients . Buried orebodies become  visible.
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Autonomous drill system

Fig 10. Mining automation examples

Fig 11. Copper NuWave pilot plant

Autonomous haul truck

AutoHaulTM

Auto truck wheel changer

Processing Excellence Centres
A related, but different concept that 
we are calling the Processing Excellence 
Centre, is also exciting us at Rio Tinto. Not 
to be confused with our R&D Centres of 
Excellence, these will focus on the support 
of globally located operations that have 
similar processes. The advances in 
communication, collaboration, analytical 
tools and models allows collocated 
groups of experts to work with operations 
personnel to optimise mining and 
processing outcomes. 

The first such Processing Excellence 
Centre, located in Brisbane, supports 
copper and coal processing. This 
innovation will also help mitigate the 
problem of attracting and retaining 
technical experts in remote locations. 

Minerals sorting and underground 
mining
Rio Tinto is also developing and testing 
innovative sorting and underground 
mining equipment to dramatically 
improve these processes. For example, Fig 
11 shows the Copper NuWave pilot plant 
at Kennecott Utah Copper.

Technology relevance
I have aluminium industry experience and 
can reflect upon the applicability of mining 
innovations and compare progress. While 
bauxite mining can benefit from many 
of the new developments, the Bayer and 
Hall-Héroult processes are very mature 
and have some unique challenges. So 
referring to my earlier list, is there any 
relevance? The answer is yes, in general. 
Mechanised rock cutting is an obvious 
exception. Grinding and leaching 
advances may have application in alumina 
production and the treatment of waste 
materials, such as red mud remediation. 
I’d argue that the other areas are relevant 
to aluminium production and indeed 
are already the subjects of research and 
development.

Robotics
Clearly in aluminium, opportunities for 
autonomous vehicles exist. Anode and 
ingot stacking are already automated, 
but anode setting, metal tapping, rodded 
anode and hot metal transport are obvious 
candidates. Perhaps the reason for the lack 
of commercial application in these areas is 
that the payback is insufficient based on 
reducing operator numbers alone. But 
there are also HSE benefits from reducing 
operator exposure, particularly to heat. 
In fact the greatest benefits will (and 
must) come from improved accuracy and 
repeatability through eliminating manual 
operations and from the ability to create 
more streamlined, well-coordinated and 
efficient operations through integration. 

These benefits are difficult to value. 
However, work is going on. Autonomous 
anode setting has been trialled and 
we are seeing the first applications in 
smelters. For example, Rio Tinto Alcan 
with the strong support of ECL, has an 
autonomous anode setting development 
programme called Best Anode Change 
at the Jonquiere AP60 plant and one can 
expect more news about this in the future. 
Autonomous hot metal transporters have 
been developed and trialled, for example 
by CSIRO.

Sensors
New and more cost effective sensors 
are also fruitful areas. We know that 
the reduction process in particular is 
poorly monitored and it resists the 
application of new sensors because 
of the highly aggressive environment 
and the huge number that would be 
required, for relatively low production 
intensity. There would appear to be many 
opportunities for innovative low cost 
continuous or semi-continuous sensors, 
for measurements of key process variables 
such as bath and metal composition and 
properties, anode and cathode currents, 
reduction cell liquid heights, alumina flow 
rate and composition, gas analysis for 
PFC emissions, and thermal imaging and 
analysis.

Operations and processing 
excellence centres for aluminium 
production
The availability of large volumes of data, 
increasing computer power and the 
visualisation, simulation and control 
possibilities that they create, are highly 
applicable and will facilitate operations 
centres and processing excellence centres. 
And these are developing.  For example, 
Rio Tinto Alcan is pursuing both the 
concepts of Smelter Operations Centres 
and Remote Centralised Process Control 
Centres. The former will use the MESAL 
IT platform to allow the integrated 
management of multiple processes or 
even several smelters from one location. 
The latter aims at creating regional Alpsys 
Operations Centres, or AOCs, to host the 
expert process teams supporting smelters 
that have ALPSYS controlled potlines, 
ALPSYS being the Rio Tinto Alcan 
proprietary reduction process control 
system.

So while I cannot offer any earth 
shattering solutions for the aluminium 
industry, there are similarities between 
some mining and aluminium innovations 
and obvious benefits in sharing and 
collaboration.

Conclusion
Mining understands the need to adopt 
step change technologies. I believe that 
mines of the future will be far more 
measured, automated, integrated, and 
remotely managed and supported than 
now. This will greatly contribute to 
improvements in safety, environmental 
performance, productivity and energy 
efficiency. 

People will still be essential to mining but 
many of the traditional roles will change 
as a result of new ways of working. This 
will create opportunities. The ongoing 
pursuit and support of innovation is 
essential to achieving this vision. t
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As part of the modernisation project at the Kitimat aluminium smelter located in British Columbia, 
Canada, in March 2012, Rio Tinto Alcan awarded Fives Solios with a contract for a new 42tph Green 
Anode Plant. 

The Kitimat Modernisation Project 
consisted of upgrading the existing 
aluminium smelter from Söderberg 
technology to prebake AP40 technology, 
in order to increase the aluminium 
production capacity while meeting 
stringent environmental regulations.

Fives Solios was in charge of the 
supply of a Green Anode Plant consisting 
of a complete paste preparation line 
including the coke preheating screw, the 
Intensive Mixing Cascade (IMC) for paste 
preparation, two Xelios vibrocompacting 
machines, the anode cooling tunnel as 
well as the integration of a pitch fume 
treatment system.

Some specific constraints due to the 
remote location of Kitimat, including lack 
of local construction workers specialising 
in this field and stringent safety 
requirements, led Fives Solios to consider 
various options for optimising the total 
investment cost.  

Eventually, the company proposed a 
total cost effective solution, consisting of 
designing and delivering the plant on site 
in five main pre-assembled modules, so 
that site erection work is limited to final 
assembly of the modules only.  

Selection of the work location
In order to select the potential sub-
contractors for module fabrication 
and pre-assembly, several issues were 
reviewed, such as:
 Location of the subcontractor yard with 
respect to logistics and sea transportation 
 Taxation
 Compliance with Canadian and British 
Columbia norms and certifications
 Cost for fabrication/pre-assembly/ 
logistics.

Fives Solios pre-qualified several 
potential sub-contractors around the 
world, located in North America, Europe, 
Malaysia, the Gulf and the Philippines. 
Eventually, the risk and cost analysis led 
to the selection of the Gulf as the best 
solution.

Fabrication and pre-assembly 
All process equipment was manufactured 
in Europe; several in the workshops 
of Fives Group subsidiaries: The Xelios 
vibrocompacting machine by Fives 
Industries, the preheating screw by Fives 
Stein Manufacturing and the overhead 
conveyor by Fives Cinetic. To comply 
with North American regulations, most 
electrical equipment and materials were 
sourced from Canada.

A well-established company based 
in Sharja was selected for the module 
fabrication and pre-assembly.

The equipment was shipped from 
Europe to the Gulf for integration into five 
modules:
 Module 1: 275 tons
 Module 2: 153 tons
 Module 3: 226 tons
 Module 4: 191 tons
 Module 5: 66 tons

The baseframes and lifting beams, to 
allow the handling and transportation 
of the modules, were designed by a 
specialized design office based in Europe 
before being fabricated in the Gulf. 

The ship arrived in Sharja on 14th July 
2013. Due to the extra large module 
size, the port authorities allowed 
transportation only during night time 
to avoid any circulation disturbance 
in the free zone area.

The module transfer by road from the 
storage yard to the loading terminal 
started on 14th July with Self Propelled 
Modular Transportation (SPMT). It took 
approx 1-hour ½ for each module for the 
2km distance.

Taking into account all logistics, port 
authorisations and hot weather in the 
Gulf during summer time, the loading of 
the modules onto the ship lasted almost 
two weeks. The ship left the Sharja port 
on 31st July 2013 for a long haul trip of 
30 days over the ocean to reach Kitimat in 
British Columbia, Canada.

Following the supply of a pre-assembled 
Bath Processing Unit to Alcoa Fjardaal 
in 2006, the implementation of the 
modularisation concept on a Green Anode 
Plant for the Kitimat project demonstrates 
the capability of Fives Solios to offer and 
implement fabrication and construction 
solutions 

Contact
www.fivesgroup.com

Kitimat project: Case study

Aluminium International Today 
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 Warehousing and handling issues 
solved for Çuhadaroglu

Çuhadaroglu’s portfolio encompasses 
prestige projects worldwide including 
airports, hotels, banks and stadiums. The 
company also specialises in mill-fi nish, 
powder coated and anodised profi les used 
in the automotive, public vehicle, machine 
construction and furniture sectors. 

The 70,000m2 production plant in 
Istanbul accommodates an aluminium 
casthouse, extrusion lines, extrusion die-
shops, perforating and milling facilities 
and surface treatment units. The sheer 
volume of mill-fi nish and fi nished materials 
that are moved around and stored on site 
means that Çuhadaroglu has to keep a 
close eye on materials handling to ensure 
continuous feeding of the production 
lines, adhere to delivery schedules and 
avoid bottlenecks.   

Investment in equipment for this section 
of the business is therefore crucial but can 
often be overlooked – some companies 
still rely on a mix of ageing fl eets of forklift 
trucks and manual handling, or use 
forklifts that are not 100% suitable for the 
task in hand, therefore compromising on 
operational effi ciency as well as safety. 

This is not the case at Çuhadaroglu, 
where effective materials handling 
methods are regarded as a vital element 
of the supply and manufacturing process. 
The company is using a fl eet of forklifts 
from the Irish manufacturer Combilift 
which, as well as providing streamlined 
transportation of loads, has solved the 
issues common to many companies in 
the aluminium sector – namely how to 
easily transport and store long and bulky 
products in a space saving manner. 

Çuhadaroglu’s deputy general manager 
Dr Metin Yilmaz fi rst came across the 
Combilift range at a trade fair in the USA 
in 2003 where he also met Combilift’s 
MD Martin McVicar. The decision was 

made that year to purchase an initial 
second hand model and the successful 
deployment of this led to steady orders 
for customised Combilifts over the past 
10 years. Çuhadaroglu now operates nine 
trucks of varying specifi cations throughout 
the plant, which handle around 200 
tonnes of material and work an average 
of 16 hours on a daily basis.  

A salient feature of the Combilift range 
is its four-way ability, enabling the trucks 
to travel not only forwards and backwards 
but also sideways when carrying long 
loads. This eliminates the need for very 
wide aisles or access doorways and allows 
for better use of available storage space. 
Purchasing managers Onur Bulut and 
Birol Senturk estimate that space savings 
of 35% have been achieved compared 
with the previous system based around 
conventional counterbalance trucks, 
which have limited maneuverability. 
The Combilift fl eet is made up of six 
C4000 4t capacity trucks, one C3000 
3t truck, a heavier duty C5000XL with 
high ground clearance and a compact 
counterbalance design Combi-CB model. 
All are powered by diesel engines (electric 
and LPG options are also available) which 
were the preferred choice due to the long 
periods that the trucks are in operation, 
the weight of the loads carried and the 
distances that the trucks need to travel in 
the 7,000m2 undercover and 10,000m2 
outdoor storage areas.  

Four of the trucks are used for general 
handling and loading duties with the 
other fi ve having designated areas of 
operation in the casthouse, fabrication 
and surface treatment units. The ability 
of all the models to work inside and out 
and on uneven terrain when required is 
of particular benefi t as this offers a high 
degree of fl exibility across an extensive site, 

where perfectly smooth ground conditions 
cannot be guaranteed in all areas. 

The diverse nature of Çuhadaroglu’s 
loads – they can weigh from one to four 
tonnes and come in varying sizes from 
1m square pallets to 7m long packs of 
aluminium - is catered for by the Combilift 
models that the company uses. The ability 
to source a mix of machines for different 
tasks from the same supplier ensures 
continuity and makes aspects such as 
servicing and after sales care much more 
straightforward. 

The majority of Combilifts that come off 
the production lines in the manufacturing 
facility in Co. Monaghan are customised 
according to specifi c individual 
requirements, and this has been a key 
factor in the growing global success of the 
company. The four-way Combi-CB working 
in Çuhadaroglu’s casthouse is a good 
example of how customised products and 
teamwork with customers can bear fruit: 
Combilift’s sales manager for the region, 
Marc Mariën, worked closely with project 
manager Tansel Bolat to come up with a 
range of protective devices that guarantee 
prolonged operation and reliable and 
effective performance in the very arduous 
conditions and in spite of the 850°C heat 
of the casting unit. 

Various heat shields and wheel guards 
were fi tted to the front of the truck, an 
additional oil cooler and air fi lter were 
mounted on the roof and a fork stop 
attachment prevents castings of all shapes 
and sizes slipping from the forks. Combilift 
also supplied quick release hose couplings 
on the fork carriage for the attachment 
that has been developed by Çuhadaroglu 
for picking castings from the furnace. �

Contact
www.combilift.com/www.cuhadaroglu.com
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Çuhadaroglu was established by Ahmet Çuhadaroglu more than 50 years ago and was initially a 
producer of steel elements. Since 1965 its area of expertise has included architectural and industrial 
aluminium profi les, curtain wall systems, cladding, doors, and windows. With eight companies now 
part of the Çuhadaroglu Group it has grown to be one of the leading concerns of its kind in Turkey. 
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Forced circulation can improve 
furnace performance and efficiency
By Jim Grayson*

*MCR Systems Sales Manager, Pyrotek Inc

Forced circulation in an aluminium melting 
furnace can markedly improve furnace 
performance. The advantages that a 
circulation system will provide, depending 
on the furnace and process type, include:
t Reduced furnace energy consumption  
 (10–20%)
t Improved melt rate/productivity
  (10–50%)
t  Reduced melt loss 
t Improved furnace temperature   
 homogeneity
t  Improved furnace chemical   
 homogeneity

Even with modern furnaces, only 
approximately 40% of the heat energy is 
transferred to the aluminium bath; heat 
loss through the flue can range from 35-
50% with the remaining heat loss being 
conductive.

Radiant heat transfer from the 
combustion system and hot refractory 
walls provide 80-90% of the heat 
transferred to the bath surface. The 
remaining heat is transferred through less 

efficient conductive and convective heat 
transfer. 

Molten aluminium has a thermal 
conductivity about 50% lower than solid 
aluminium; the bath surface becomes 
even less thermally conductive as it 
becomes hotter.

When melting solid aluminium at 
ambient temperature to about 749°C 
(1380°F), 55% of the energy is absorbed 
before the melting point. An additional 
30% of the energy is absorbed as the 
aluminium changes phase from a solid to 
a liquid (latent heat of fusion). This means 
85-90% of the energy is transferred to 
the metal while it is still in solid form and 
potentially submerged beneath the bath.

Without forced circulation
If not circulated, energy movement 
from the bath surface to the submerged 
solids is reduced; the melt rate becomes 
dependent on less efficient conductive 
heat transfer from the bath surface to 
submerged solid charge material.

Bath temperature variation top to 

bottom can vary by approximately 60- 
70°C (140-160°F) in a typical furnace. 

With proper forced circulation
Bath circulation ensures that the region 
of the bath surface that receives high 
intensity heat flux constantly moves, 
making sure the molten bath does not get 
exposed to excessive heat for prolonged 
periods of time.

The lower depths of the molten 
bath constantly move, which aid in 
the dissipation of the heat, preventing 
excessive heat accumulation at the bath 
surface and more efficient heat transfer 
throughout bath depth and to the 
submerged solids. 

If a 100% energy transfer were possible, 
it would take 1128 kilojoules per kilogram 
(485 British thermal units per pound) to 
melt 454 grams (1 pound) of aluminium. 
For a hypothetical furnace that is only 
32% efficient, the energy consumption 
would be 2326-3489 kilojoules per 
kilogram (1000-1500 British thermal units 
per pound). 
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Optimum circulation includes turning 
over the molten metal 7-10 times an hour. 
Turnover is defi ned as the number of times 
each kilogram or pound of aluminium in 
the furnace passes through the pump 
each hour.

Pyrotek offers a molten-metal circulation 
system for almost any type of furnace, 
including dry hearth, which typically drains 
completely each heat, twin-chamber or 
open side well, which normally operate 
with a molten metal heel. Furnace 
designs include both stationary and tilting 
furnaces.

Pyrotek’s Metaullics operations in the 
USA and Europe provide state-of-the-
art mechanical circulation and transfer 
pumps in conjunction with the LOTUSS 
vortex. In addition, the Metaullics systems 
can offer a variety of options, including 
gas injection, metal transfer and smart-
pump technology.   

The Pyrotek electromagnetic pumping 
(EMP) system provides an effective 
solution for circulating the furnace bath 
while allowing scrap and other additions 
to be charged into the LOTUSS vortex for 
effi cient delivery and optimum yield of 
light-gauge scrap and alloying elements. 
The EMP can also provide an effective 
molten metal transfer option. The EMP 
system can be applied to most furnace 
types and is easily attached to most 

existing furnace types.
EMP’s new under fl oor stirring system 

(UFS) with a unique patent-pending coil 
design provides consistent circulation 
for a range of aluminium furnace sizes. 
This new addition to the product line 
was developed by the EMP engineering 
team at Burton on Trent, UK. This system 
is positioned underneath the furnace, 
which requires suitable access by either 
a tilting design or a basement. A partial 
replacement of the furnace steel fl oor shell 
to stainless steel is required. The UFS can 
also be supplied with a shuttle system to 
enable multiple furnaces to be treated by 
a single UFS unit. By using a modifi ed low-
frequency electromagnetic current, we 
are able to transfer the electromagnetic 
current through the furnace fl oor 

refractory and move the molten aluminium 
in the furnace. For example, the UFS 300 
can move 300 tonnes of molten metal 
per hour to provide a 35-tonne furnace a 
turnover of 8.5 times per hour.

The company’s new developmental, 
patent-pending heated launder pump 
(HLP), combines the effectiveness of EMP 
circulation with Pyrotek’s heated launder 
system. This system was specifi cally 
designed for those customers who do 
not need a LOTUSS system for scrap 
submergence. When operated in furnace 
circulation mode, the system pulls the 
metal from the bath through the launder 
system, minimizing turbulence and dross 
build up while providing optimum mass 
fl ow and velocity. It features a series of 
dross dams and the ability to measure the 
temperature and bath level in the launder. 
This system will also provide metal transfer 
options, as well as gas injection and 
the addition of refi ning agents such as 
PROMAG. 

Pyrotek’s global network of technical 
specialists work with customers to 
determine which circulation system will 
best suit their applications and ensure 
optimum furnace effi ciency and maximum 
return on investment. t

Contact
www.pyrotek.info/emp

 LOTUSS:
Low Turbulence Scrap Submersion System
Q. Is refractory wear accelerated by 
the ‘whirlpool’ motion?
A. There is very little erosion in the LOTUSS. 
The bottom shape can be replaced and 
with normal operation the bottom shape 
is replaced each 2-3 years, depending on 
the type of operation.

Q. What is a typical feed rate?
A. This depends on the density of scrap 
being charged and the melt rate of the 
furnace - on light gauge scrap types such 
as UBC with densities of approx. 15 lbs 
per cubic ft. (240 kg/m3),  the submersion 
rate is 10 metric tonnes per hour. Heavier 
gauge scrap can be charged at rates 
typically up to 15 metric tonnes per hour.

Q. Is it suitable for adding additions 
of volatile or reactive (eg Mg) alloys?
A. Our customers do charge Mg in the 
EMP LOTUSS – care must be taken that 
the material is dry and the ingot size does 
not damage the refractory shape in the 
bottom – other volatile or reactive elements 
would need further evaluation depending 
on the specifi c element and process. Our 
customers do alloy elements such as Cu, 

SI, Mn, Fe, etc. This is benefi cial; as the 
alloys can be added to the furnace while 
the door to the main chamber is closed 
and the furnace is melting, the alloying 
elements are dissolved quickly and element 
yield is improved. In addition, the chemical 
samples can be taken from the EMP 
LOTUSS, due to the powerful circulation 
these samples are representative of the 
entire furnace bath.

Under Floor Stirring System
Q. What is the power requirement
(in kWh)?
A. Nominal 80-90 KwH

Q. How does that compare with a 
mechanical pump system? 
A. The UFS mounts under the furnace 
fl oor. The mechanical pump systems 
are mostly on furnaces without access 
underneath and dual chamber furnaces. 
These furnaces have an open side well. 
Hot metal is pumped from the main 
furnace chamber and circulates through 
the side charging well and back into the 
main furnace chamber. Scrap is charged 
into the open side well. These furnace 
types are excellent for charging light 
gauge scrap types.

Q. How does maintenance compare 
with a mechanical pump? 
A. There is very little maintenance for 
UFS. This is not a fair comparison as the 
process for a UFS and a mechanical pump 
are completely different.

Q. Can it be fi tted as a retrofi t? 
A. The UFS can be a retro fi t as long as 
there is access underneath the furnace, 
i.e. a tilting furnace or basement.

Q. Typical cost of modifying a furnace 
to install the stainless steel ‘window’? 
A. (This has to be an austenitic [non-
magnetic] panel of steel in the bottom 
of the furnace. The furnace would then 
be lined with refractory in the normal 
way.) This would depend on many things: 
Furnace type, refractory age, process type, 
etc.

Q. Is there any potential to use the 
EMS principal in the DC caster mould 
to reduce segregation when casting 
alloys? 
A. No, they are two completely different 
processes.

Question & Answer
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At Sunndal in Norway, Hycast, a fully-
owned subsidiary of Hydro Aluminium, 
has been developing casthouse technology 
solutions for Hydro since 1990. Recently, 
the company started offering its products 
to external customers. The LPC technology 
for extrusion billet casting is one of several 
game changing technologies launched by 
Hycast.

The last few years have been tough on 
the casthouse technology business, with 
relatively few new investments to compete 
for. The difficult environment made it 
necessary for Hycast to reduce manning 
by nearly 25% and to re-think the value 
proposition of Hycast. But things are 
looking up and Hycast are now receiving 
more and more external orders. 

Also Rio Tinto’s ISAL smelter in Iceland is 
currently on Hycast’s customer list, having 
ordered a full casthouse equipment setup 
from the company, excluding melting 
and homogenisation furnaces. Further 
projects in China have been signed in 
recent months where Hycast will provide 
complete casting lines including launder 
system, inline melt treatment, vertical DC 

casting machines with moulds tables and 
control system.

Instead of having to install several 
filters between the melting furnace and 
the casting table, the SIR filter refines 
impurities and hydrogen from the metal in 
one fully automated operation. Thus the 
benefits for the producers include shorter 
time for resetting a cast, fewer filters to 
clean and maintain, as well as benchmark 
environmental performance.

There are two more key technologies 
from Hycast: 
t The Low Pressure Casting (LPC) 
technology, which will be installed shortly 
in two casting lines in China. 
t The Adjustable Flexible Molds (AFM) 
casting tables, currently being installed 
at Hydro’s sheet ingot casthouse in 
Høyanger, Norway. 

With the AFM technology, the producers 
are able to reduce the needed cut-off at 
the end of the slab because the technology 
enables casting of slabs with virtually no 
convexity. In addition, the casting tables 
are adjustable so that instead of having 

to purchase a casting table for each 
dimension, producers only need one 
table. That reduces their investment and 
maintenance cost significantly. 

LPC technology is based on the gas 
cushion, direct chill, casting technology, 
which Hydro has been utilising in its 
casthouses for more than two decades. 
LPC gives a more consistent surface quality 
and improved extrudability, ideal for 
production of larger diameters and hard 
alloys. This technology is the topic of this 
article and will be explained below.

LPC technology
When surface quality matters
In 1977 Showa Denko filed a patent 
on a new hot-top casting technology 
for extrusion billets where gas (air) was 
introduced into the mould, [Mitamura 
1977] [Mitamura 1978]. This new casting 
system produced billets with a reduced 
segregation zone and an improved surface 
quality compared to the traditional spout 
and float system based on open moulds or 
the hot-top moulds used in the casthouses 
at that time. In 1984 Wagstaff published 
a variant of this technology where the gas 
was introduced through a graphite ring, 
giving further improvements in surface 
quality, [Faunce 1984]. Some years 
later Hydro filed a patent based on the 
Showa concept but here oil and gas was 
introduced in separate graphite rings. This 
technology is named Gas-Cushion (GC), 
[Steen 1997].

After the innovations mentioned above 
no real step change in surface quality has 
been published on extrusion billet casting. 
This article describes a new casting 
technology developed to give a smoother 
surface with less surface segregation 
compared to the air (gas) assisted moulds 
with graphite mould wall. This technology 
is named Low Pressure Casting (LPC); see 
Fig 1 for an example of billets produced 
with this technology.

The surface segregation zone including 
the depleted zone normally found just 
inside of the enriched zone at the surface 
may cause problems in the downstream 
homogenisation and extrusion process of 
the extrusion billets. This may be related 
to local melting of the enriched layer or 
aesthetic effects on the finished product 
due to chemistry differences [Reiso 2012].

For hard alloys the common practice is to 
machine off the outer surface of the billets 
prior to extrusion by turning or peeling. 
This is because these billets normally have 
very severe surface segregation due to the 
casting technology used for these alloys 
(normally hot-top mould with no gas). 

*Head of Technology Management, Hycast AS

Aiming to change 
the casthouse game 
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Fig 1. Ø405mm (16”) LPC billets just after casting, AA6060 
alloy

By Arild Håkonsen*
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Distribution launder
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Fig 2. The basic principle of LPC casting

Fig 3. (above) A typical 
layout of an industrial LPC 
casting table

Fig 4. (left) LPC table in 
production

Fig 5. (right) The 
relationship between the 
metallostatic pressure in the 
mould cavity and the width 
of the inverse segregation 
zone. Diameter Ø203mm 
(8”), alloy AA6060

Fig 6. (left) The effect 
of diameter and casting 
technology on the width 
of the inverse segregation 
zone for AA6060 type 
alloys

Fig 7. (right) A compari-
son between the surface 
quality between a GC and 
LPC billet. The diameter 
was Ø203mm (8”) and 
the alloy was AA6082

Fig 8. A comparison between the surface segregation pattern for a LPC billet (left) and a GC billet (right). Both billets were of diameter Ø203mm (8”) and alloy AA6060
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Technology
The basic idea of the Low Pressure Catstin 
(LPC) technology is to avoid metallostatic 
pressure in the mould cavity, and thus 
eliminating the driving force for exudation. 
Extrusion billets are today produced in a 
semi-continuous DC casting process with 
casting tables with up to 160 moulds, 
[Steen 2011]. It is vital to have an even and 
controlled feeding to all moulds and to 
have a controlled process. The LPC process 
ensures an accurate metal level control in 
all moulds utilising only one control dam 
and one laser.

Fig 2 shows the LPC principle. To ensure 
feeding to each mould the LPC technology 
utilises siphon filling to each mould by 
applying a under-pressure in the basin 
above the moulds. An ejector is used to 
generate and control the under-pressure 
so that the position of the metal in the 
basin is stable during casting.

The mould is ventilated towards the 
casthouse atmosphere. This ensures that 
the pressure above the metal in the mould 
cavity is the same as the pressure on the 
outer surface of the billet below the air 
gap position – the point at which the billet 
moves away from the mould wall and an 
air gap forms between the billet and the 
mould. In this way there is no driving 
force for exudation since the pressure in 
the residual melt between the grains just 
below the air gap is virtually the same as 
the air pressure outside the billet surface. 
In addition the LPC concept with ventilated 
moulds will give a stable meniscus in the 
mould without any pulsation.

The mould height is defined by the 
metal level in the distribution launder, 
which is controlled within ±1mm using a 
laser and a control dam. The LPC principle 
thus makes it possible to use different 
mould height for different alloys in the 
same casting mould. It is also possible to 
change mould height during casting at 
different stages of casting.

Fig 3 shows a typical industrial setup 
with 48 moulds. The lids on the casting 
table are there to be able to apply an 
under-pressure in the basin during casting. 
The casting table and the starter block 
and moulds are based on the well-proven 
Hycast GC Billet Casting System but some 
modifications have been made to be able 
to use the LPC principle. Fig 4 shows a LPC 
table in production. 

The LPC technology is protected by two 
patents, [Ånesbug 2003] [Fagerlie 2007].

Results
6xxx alloys
Fig 5 is a presentation of several experiments 
where the metallostatic pressure is varied 
and the resulting width of the inverse 
segregation zone (ISZ) is measured. The 
dimension is Ø203mm (8”) and the alloy 

is AA6060. These results are partly from 
GC and partly LPC billets. The width of 
the ISZ is increasing with the metallostatic 
pressure. For zero metallostatic pressure 
in the mould cavity, corresponding to LPC, 
the width of the ISZ is only ¼ of the width 
for conventional cast billets which typically 
has a metal head of ~150mm (35mbar).

Fig 6 is a comparison between the 
width of the inverse segregation zone in 
LPC billets for varying diameters compared 
to results for conventional gas assisted 
moulds and hot-top moulds. The width 
of the ISZ was measured using a light 
microscope. An average thickness of the 
zone for several measurements in the 
casting direction were used. 

Fig 7 is a comparison between the cast 
surface quality of a billet cast and the GC 
and the LPC technology respectively. For 
the GC billet we can clearly see exudated 
material and clear ring formation. The 
width of the zone with surface segregation 
is also clearly visible in the sub surface 
micrograph in Fig 7. For the LPC billet the 
rings are almost eliminated due to the 
lack of pulsation of the gas pocket, and 
no exudation can be seen.

The surface segregation was also 
quantified using multiple line scans in 
SEM. Fig 8 shows results for two billets, 
GC and LPC of diameter Ø203mm and 
AA6060. These results show not only 
a thinner ISZ for the LPC billet than the 
GC, but also a much leaner zone, with a 
chemical composition much closer to the 
bulk material compared to the GC billet.

Hard alloys
Several trial castings with LPC and hard 
alloys were performed in a Ø152mm (6”) 
casting table. Fig 9 shows the very smooth 
as cast surface of the AA2024 billets. Fig 
10 shows the sub surface structure of the 
same alloy. No surface segregation could 
be seen in light microscope for this alloy.

The segregation pattern were 
investigated in the SEM, see Fig 11. Based 
on these results the width of the ISZ 
was less than 100µm and the chemical 
variations were very limited.

Fig 12 shows some billets of alloy 
AA7075 cast with LPC. The same smooth 
surface as for AA2024 can be seen in 
these billets. Fig 13 and 14 shows the sub 
surface micro structure and segregation 
pattern respectively.

Verification/validation
The LPC technology is verified for a wide 
range of alloys (both soft and hard alloys) 
and for diameters ranging from Ø150mm 
(6”) up to Ø735mm (29”) (Fig 15).

Operational experience is gained from 
regular operation in two casthouses. The 
achieved pit-recovery and cycle time was 
comparable with typical values for the 

Hycast GC Billet Casting System.

Discussion
For soft alloys the reduction in surface 
segregation may make it possible to 
extrude more of the billet until back flow 
of the segregated layer into the profile. 
This may reduce the necessary butt end 
length. If inflow of segregated material is 
limiting the extrusion in any other way a 
thinner and less enriched zone may give 
increased extrusion speed and/or less 
scrap in the extrusion plant.

The common practice for extrusion 
billets made from hard alloy is to machine 
off the outer surface prior to extrusion. 
If the thickness of the segregated layer 
could be reduced for these alloys this will 
give a potential of less scraped material, or 
even eliminate the need for machining of 
the billets completely.

Conclusions
A new DC casting technology has been 
developed for extrusion billets. This new 
technology is named Low Pressure Casting 
(LPC) and is characterized by siphon filling 
to all moulds, zero metallostatic pressure 
in the mould cavity and a ventilated mould 
to the casthouse atmosphere.

The surface quality of the billets 
produced with the LPC technology is 
superior to conventional technologies. 
LPC gives a smoother surface and less 
enriched and thinner surface segregation 
than other available casting technologies.

Unlike gas assisted moulds used today 
the LPC technology seems to be well 
suited for producing hard alloys. Excellent 
surface quality is demonstrated for alloys 
such as AA2024 and AA7075 with inverse 
segregation zones less than 100µm.

The LPC technology is verified for a 
wide range of alloys and diameters, and 
validated in regular operation.  t
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Fig 9. AA2024 billets cast with the LPC casting technology

Fig 10. AA2024 billet sub 
surface micro structure

Fig 11.  (below) The sur-
face segregation pattern in 
a AA2024 billet

Fig 12. AA707 billets cast with the LPC casting technology

Fig 13. AA7075 billet sub 
surface micro structure Fig 14. The surface segregation pattern in a AA7075 billet

Fig 15. A Ø735mm (29”) 
billet produced with the 
LPC technology
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Addressing market requirements for 
aluminium flat products
With the increasing global demand for automotive, aerospace, and can stock products, Sean Carter* 
and Detlef Neumann** highlight the latest developments in rolling technology and strip processing.

In order to compete successfully in the 
world’s competitive markets for aluminium 
plate, strip/sheet and foil, merely meeting 
the standard requirements for plant 
design is insufficient. 

The successful plant concepts must 
define new market standards, now and 
in the future. This is true for aluminium 
rolling plants as well as cutting lines for 
aluminium flat products. In fact, it is 
particularly important when considering 
developments in the processing industry, 
where the demands for increased 
production levels, larger coil densities, 
thinner finished products and increased 
material quality have to be taken into 
consideration. 

Market consideration
Generally, there are some distinctions to 
be made about the worldwide market 
for technology to produce downstream 
aluminium products, for example rolled 
products. 

In Europe and North America, the 
investments that may be expected in the 
near to mid future will aim to maintain 
and extend the producers’ efficiency, 
quality and service, but without significant 
expansion into new capacities. 

At the same time, realising maximum 
return on investment (ROI) for the existing 
assets will be expected. 

The well-established producers will 
concentrate on:
t Process and yield increase.
t Relocation of facilities and/or 
consolidating production capacities at 
central points.
t Investing in modernisations and 

revamps to maximise current potential, as 
well as to increase coil density, processing 
speeds and product quality.
t Improving finished strip quality.
t Concentrating on high-end products, 
such as foil, lithography, etc.
t Improving customer service (reduced 
lead times, just-in-time production, etc.)
t Developing new, high-value niche 
products such as clad material, sub 6-µm 
foil, bright finished stock, etc.
t Developing new uses for aluminium 
rolled products.

These measures will be increasingly 
important when considering the 
competition that comes from the large 
new investments and production capacity 
currently being implemented in Asia, and 
also in parts of South America and Russia. 
In the near future, Asia will emerge as the 
world’s dominant market for aluminium 
flat rolled products and Asian producers 
will try to supply traditional markets that 
are still dominated by European and 
American suppliers. 

Here, quality and quantity, as well as 
delivery lead-time, will be the decisive 
issues for purchasers of rolled materials.

Technology & market trends
In general, the aluminium rolling market 
should be considered as three broad 
sectors for finished flat products, and 
the production equipment for the rolled 
material:
t	 Hot rolling: Plates, sheet and coiled 
feedstock for cold and foil rolling;
t Cold rolling: Sheet for automotive, 
aerospace, can stock, lithographic, foil 

feedstock and general applications;
t Foil rolling: Foil for food, cosmetics, 
tobacco and pharmaceutical packaging; 
technical applications such as heat 
exchangers and cable wrap; household 
applications.

The majority of aluminium sheet 
products rolled today are produced on 
4-high single-stand mills that, in many 
cases, produce a quality product that 
meets end-user requirements. However, 
such conventional mills are approaching 
or have reached the technical limits of the 
latest market requirements. 

Among these requirements are:
t Increasing coil dimensions, including 
strip widths that range from less than 1 to 
2.8m or greater. 
t Achieving excellent levels of strip 
quality, including flatness, thickness, 
surface finish, dryness, coil build-up, etc. 
across an increasingly wider range of 
products, with rolling speeds up to 1,800 
mpm.
t Wider range for entry-to-exit 
thicknesses, typically from 10 to less than 
1mm.
t Ability to handle and roll coil weights 
up to or greater than 35t, with no 
compromise in rolling dimensionally 
smaller coils.
t A larger range for rolling loads, 
including the ability to produce hard 
alloys, or Electrical Discharge Texturing 
(EDT), and skin-passes on a single stand.
t Greater operational efficiency by 
reduction in coil-to-coil times and mill 
stop-time.
t Greater production flexibility by 

*Executive Sales Manager, Aluminium Rolling Mills, Danieli Fröhling  **Sales Director, Danieli Fröhling
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Shop floor station of a Diamond cold mill.
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Danieli Fröhling CNC slitting shear

accommodating a wide mill control range, 
thus having the ability to react to future 
market demands for new strip products or 
requirements i.e. a ‘future proof’ mill.
t Environmental considerations such 
as electrical power efficiency and fume 
recovery with coolant re-generation.
t Improved working environment and 
practices for mill operators.

Some existing cold mills can be 
modernised to include some of the 
requirements listed above, and a new 
4-high single-stand cold mill of an 
advanced design may exactly meet 
the specific market and commercial 
requirements of a client. 

An example of the latter is the case of 
the Danieli Fröhling “4-high Diamond 
Mill” supplied to Nikkei Siam Aluminium 
(NSA), Thailand to roll primarily fin-stock 
material. 

However, the majority of these recent 
market requirements require an advanced 
6-high mill stand solution, either as a 
single stand or tandem mill configuration.

The Danieli Fröhling “6-high Diamond 
Mill” in a single-stand configuration 
supplied to Aleris Europe is the latest 
generation of state-of-the-art cold rolling 

mills, and is designed from its inception 
to meet current and future market 
requirements.

Modern slitting & trimming
technology
As the requirements for “totally” flat 
material with tight tolerances exists not 
only for finished rolled material but also 
for the slit strip, development of even 
more precise and rigid slitting machines is 
of highest importance.

Shearing stresses have a great influence 
on the subsequent workability of the strip. 
Single strips may curl or even jump out of 
the stamping die if stresses induced during 
slitting are too high. Width deviations may 
result in imperfect shapes due to the very 
narrow trim web at the edge of the strip 
before pressing.

With highly accurate adjustment 
devices, modern slitting shears provide 
the best chance for precise and repeatable 
knife shaft adjustment. It can be seen 
that the slitting shear must be able to be 
adjusted as closely as possible to certain 
parameters (immersion and cutting gap) 
according to the material conditions, this 
being essential for thinner strip gauges in 
particular.

Product services and support
The engineering services provided with a 
new project, as well as ongoing technical 
support are vital to any organisation. 
These offerings may range from training 
and process studies right through to 
major FSTK projects.

It is evident that the end-users of high-
end aluminium products - in particular in 
the automotive, beverage and aerospace 
markets - are continuously innovating to 
maintain their competiveness, develop 
new products, and increase their efficiency 
and added value. 

Consequently, rolling and processing 
companies must respond to these 
developments and implement similar 
concepts that encompass efficient 
production of high quality finished 
products.

The result of these market and product 
advances requires companies to react and 
supply advanced high quality equipment 
and process solutions that meet these 
evolving challenges by reacting to market 
requirements, and providing a full range 
of enhanced solutions for the future. t
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A closer look at extrusion
Aluminium International Today spoke exclusively to the Aluminum Extruders Council to discuss the 
challenges in the US extrusion market at present and what the future holds.

Answers were provided by AEC staff, members of the Executive Committee and others:
JH: Jeff Henderson, AEC Director of Operations

RM: Rick Merluzzi, AEC Chairman; CEO, Metal Exchange Corporation
DC: Duncan Crowdis, AEC Immediate Past Chairman

LB: Lynn Brown, AEC Industry Promotion Consultant; Principle, Long Point Associates
TS: Tom Schabel, AEC Past Chairman; CEO, Alexandria Industries

GC: Guy Charpentier, AEC Industry Promotion Team Chairman; Marketing Director, Bonnell Aluminum Company

1. How are things going at the 
Aluminum Extruders Council (AEC) 
at present? 
JH: It’s been a great year at the AEC. The 
industry is up, energy has been high at 
our events and conferences, and most 
extruders have a positive view of the 
market going forward.

2. Has the AEC witnessed any 
recent changes with regards to 
the aluminium extrusion industry 
in the USA? 
JH: Certainly the growing demand 
from the automotive sector has had 
a significant impact on the industry. 
Many extruders are seeing those orders 
starting to come in with the new model 
year’s production quickly approaching. 
However, the bigger effect may be the way 
extruders have responded to demands 
from the automotive world in terms of 
quality control, service models, and so 
on. This has a more lasting effect that has 
translated into extruders improving their 
offering in all markets.

3. Have any global changes recently 
impacted the aluminium extrusion 
industry in the USA? 
JH: Certainly the slowdown in China raises 
concerns. If the Chinese government 
cannot curtail production of aluminium, 
then downstream aluminium fabricators 
may expand exports into foreign markets. 
For the US extrusion industry, this could 
mean circumvention of the antidumping 
and countervailing duties by some Chinese 
extruders. Extruders in the US are on high 
alert for such schemes.

4. What are your views on the 
current state of the aluminium 
industry and how does this impact 

on aluminium extrusions?  
JH: Aluminium prices continue to be 
competitive with other materials. This puts 
extruders in a good position to carry their 
message of innovation and substitution. 
The automotive example is a classic case. 
And, there are others. Copper, vinyl, and 
other steel applications are in play and the 
extrusion process lends itself to a number 
of creative solutions.

5. What are the big issues affecting 
the aluminium extrusion industry 
at present?  
JH: Well, it always starts with the economy, 
and specifically the housing market. The 
substitution with aluminium we have 
seen in the transportation markets while 
the housing market continues to under 
perform suggests we are seeing the 
extrusion market go through a structural 
shift in demand. If and when we see a 
more robust recovery in housing it will 
be interesting to see how the industry 
responds.

RM: Ensuring a stable market and fair trade 
environment in North America in which 
companies can invest in new technologies 
and innovate on the processes and 
application development remains the key 
issue. Trade advocacy and active fair trade 
initiatives are critical to our future.  

From a broader perspective, we need to 
see economic policies that promote stable 
growth and that create greater certainty to 
enable long term business decisions. Since 
aluminium extrusions are used in a range of 
markets, demand has a strong correlation 
to GDP and thus is subject to economic 
down cycles. Promoting our industry 
aimed at expanding and diversifying the 
uses of aluminium extrusions is critical to 
help offset typical economic down cycles 

and to create a better long-term growth 
environment for our industry. Our industry 
promotion efforts remain a high priority.

We are in a constant competitive battle 
against other materials. This battle is not 
only against traditional materials like steel 
and vinyl but also new and emerging 
materials. Winning this battle is a big issue 
for our future. We need to drive excellence 
by our member companies so that we 
are better and more cost competitive 
at serving the markets. We need to be 
aggressive at promoting our industry so 
it gets the fair and proper consideration 
by those making the material choices. 
We need to take a long-term perspective 
and educate the designers of the future 
who are coming out of our colleges and 
universities. We do this with a very active 
academic outreach programme.

DC: The continuing battle against illegally 
imported aluminium extrusion from China 
is one of our biggest issues. With the 
support of the Chinese government, we 
are up against a highly funded, deeply 
resourced foe. It will take all of the will of 
the North American industry to maintain 
the momentum required to continue 
“winning” this battle and not let time and 
the difficulty in funding these initiatives 
erode over time.

As demand for new innovative products 
are sought by designers, many do not 
know much, if anything about aluminium 
or aluminium extrusions. What’s even more 
fundamental is that very few technical 
educational institutions and universities 
teach anything about aluminium or the 
extrusion process. This is a huge gap in 
the industry’s ability to penetrate new 
applications. However, on the other side, 
the AEC and industry see this as one of our 
greatest opportunities as we embark on a 
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programme of sustained education and 
training of both current industry designers, 
as well as students that could well make 
their way into our industry or, at least, into 
roles where the knowledge of the benefits 
of designing with aluminium extrusions is 
another tool in their kit as they look for the 
best solution to design issues. 

LB: From a business development 
perspective, a continuing issue is the lack 
of visibility that the extrusion process has 
with North American product development 
professionals. Engineers and architects 
receive little information about extrusion 
as part of their education, and advanced 
software tools such as those available for 
designing with other materials - e.g. steel - 
do not exist. Design publications focus on 
“cool” material technologies like advanced 
polymers and nano-this or nano-that. The 
end result is that up-and-coming product 
designers and architects don’t readily 
turn to extrusion as a material alternative, 
and when they do, the resulting designs 
are often less-than-optimal, hence more 
expensive. 

6. How is the AEC working with 
companies to develop/support the 
industry?
JH: The AEC and its members set out 
to provide three areas of support to the 
industry. The first is free trade. The AEC 
continues to be the facilitator of the 
China Trade case. This has been a very 
successful programme for the market. 
The second is in business excellence. The 
AEC hosts a number of workshops and 
clinics each year that educate extruders 
about best practices in all phases of 
production. These clinics have been very 
popular because of the excellent content, 
which is developed by volunteers within 
the Council – it’s the knowledge sharing 
that really sets AEC apart. The third area 
has been in Industry Promotion. Starting 
in 2011, the AEC initiated marketing 
strategy to promote and educate 
designers, architects, specifiers, engineers, 
and academics about the benefits of 
using aluminium extrusions. And, the 
programme is beginning to find traction. 
To date, this programme has generated 
more than 5,000 inquiries – 2,000 in the 
last eight months!

DC: This question speaks to the true 
mandate and scope of all of the work that 
is done by the AEC. One of the industry’s 
greatest strengths is the fact that it is a very 
entrepreneurial and fragmented industry. 
This is also one of its greatest weaknesses. 
As with most industries, the aluminium 
extrusion industry in North America is 
faced with its share of challenges. Two of 
the most significant are the competition 
for applications against other materials 
such as vinyl, specialty steels, etc., and 

illegally imported aluminium extrusions 
from China that threatens to displace 
domestic production. Both of these 
threats are backed by large, well-funded 
organisations that make for a lop-
sided playing field when faced with the 
fragmented North American industry. 
The role of the AEC is to pull the industry 
players together and provide a collective 
voice and actions that are capable of 
combating these threats in a way that no 
one extruder would be capable of doing.

The AEC also is working with companies 
that supply many end uses to educate the 
designers and engineers in these markets 
of the benefits of using aluminium as a 
material – and extrusions as a process – 
as an alternative in their design solutions. 
This includes website information, 
educational courses focused on designers 
and engineers and visibility at appropriate 
industry forums such as trade shows. 

In order to survive and flourish in today’s 
business environment, each individual 
business must stay abreast of the latest 
techniques and processes in order to 
maintain competitiveness and continue 
to be an attractive option for product 
designers. Again, because the North 
American industry is made up of many 
small- to medium-sized businesses, most 
do not have the wherewithal or resources 
to provide the necessary training to stay 
ahead of the curve in terms of processes 
and quality. Again this is a service that has 
become a key role of the AEC. The Council 
provides regular web-based, as well as 
classroom training and education, which 
are being heavily used by its members. 

The foundation and continued support 
for the AEC is due to its role of pulling 
our fragmented industry together 
and creating services that provide the 
opportunity to build a strong, sustainable 
and viable future for the industry and all 
of its individual players that choose to 
avail themselves of these services.

RM: AEC has numerous programmes 
to help member companies improve 
their business performance. We want 
all member companies to be excellent 
at serving the markets. Through the 
performance of our individual companies 
we will have a greater chance of becoming 
the material and technology of choice for 
various applications and products. This is 
good for our industry. AEC has exciting 
initiatives designed to develop and expand 
markets for aluminium extrusion and 
to promote our material. Looking at the 
long term, we are working with academic 
institutions to educate future engineers 
and designers on the various benefits and 
considerations of the use of aluminium 
extrusions.

7. Is there room for innovation 
within the aluminium extrusion 

industry? If so, where?
JH: Yes, as evidenced by our Industry 
Promotion efforts. As previously 
mentioned, automotive and other 
transportation applications are very 
popular. The combination of light 
weighting and strength are resonating 
in these industries. We also believe 
applications in the renewable energy 
sector have great potential. This is 
especially the case in mounting systems. 
During the first phase of the build-up of 
solar in the US, it seems steel systems won.  
However, we are convinced that as the 
complete value proposition of aluminium 
is communicated and understood, 
aluminium extrusions will win. Another 
area of note is in the electrical space. LED 
lighting, thermal management systems, 
electrical conductors, and a whole range 
of applications previously using steel and/
or copper are taking a look at aluminium, 
and extrusions in particular.

RM: There is as much opportunity for 
innovation in our industry as in any 
high tech industry that is out there. 
Innovation comes in many forms. We 
continue to innovate on our process to 
drive efficiencies. We are in a competitive 
business and must constantly strive for 
cost and quality improvements. Our 
material and processes have incredible 
versatility, which creates exceptional 
opportunities to innovate around products 
and applications.

GC: Absolutely, as innovation in the 
aluminium extrusion industry can take 
various forms: Market penetration 
through product improvements and cost 
reductions, product development through 
line extensions, market development 
using existing products and capabilities on 
new applications and markets, and also 
when new products and capabilities are 
introduced to the market. It is impossible 
to list the many thousands of aluminium 
parts and products already produced by 
extrusions and considering the physical 
and economical advantages of aluminium 
extrusions, we can only expect more 
innovation to occur.

TS: There is not only room for innovation 
but it is critical for our industry. We live 
in such a commodity-focused world that 
innovation is one of the few differentiators. 
As companies do so, we have to be 
careful what it does to our cost, living in a 
commodity world.

8. How is the AEC working to 
promote sustainability in this area 
of the industry? 
JH: In the US, the Aluminum Association 
has done a great job of developing 
and communicating the sustainability 
message. The life cycle analysis of the 
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aluminium industry is complete and 
available to the public…and it really 
highlights the excellent advantage that 
the aluminium industry has in this area. 
Extruders, through the help of the AEC, 
will look to extend that sustainability 
message, and what it means, into the 
markets they serve.

RM: In our industry promotion initiatives 
we always promote the benefits of 
recycling. Since aluminium in infinitely 
recyclable it is obviously a key benefit. As 
part of our market development initiatives 
we take into consideration life cycle 
analysis.

GC & LB: We believe that aluminium 
and aluminium extrusions define the 
word sustainability since over 75% of all 
aluminium produced since the 1850’s 
is still in use today. This statistic would 
have been even greater if producers and 
consumers would have made recycling a 
regular practice much earlier. However, 
in today’s environment, sustainability 
goes beyond the recycling benefits of 
aluminium extrusions; it also looks at the 
environmental impact of our products 
and manufacturing processes used to 
produced them. So what are we doing 
about it? We are moving to a point 
where having credible life cycle data will 
be a “ticket to admission” to important 
markets - initially B&C, then automotive, 
consumer durables, etc. 

The next step will be demonstrating 
improvements in energy utilisation and 
carbon generation over time, not just 
measuring them. Also, competitive 
materials recognise the inherent power of 
aluminium’s recycling/sustainability story 
and are aggressively working to undermine 
it - either through proprietary studies that 
utilise less credible methodology or by 
working with various groups to develop 
sustainability guidelines than marginalise 
aluminium’s advantages.

In the US, much of the code/guideline 
work is carried out by associations rather 
than by government (no DINs), and 
often it is the larger, or better financed, 
groups that “win”. AEC is pursuing two 
strategies: to publicise what we know 
about aluminium’s (and extrusion’s) 
sustainability advantage, and the industry’s 
recycling performance and to enhance 
the knowledge of and develop strategies 
with the membership to improve their 
own sustainability data development and 
performance.

9. Is sustainability a big cause 
for concern in the aluminium 
extrusion industry? 
JH: To the contrary! It is a fantastic story 
for aluminium, and particularly extruders. 
Considering that only 5% of the initial 
energy used to create aluminium is 

required to remelt it, and there is no loss 
of mechanical or performance properties, 
the sustainability story allows us to prove 
we are the “green” metal. 

RM: It is a bit of a double edge sword. 
From a market development stand point 
it is great. Aluminium offers significant 
advantages. A challenge is to properly 
promote this advantage through fact-
based analysis such as life cycle analysis. On 
the other side, the increasing demand of 
recycle puts pressure on the scrap markets 
and there is not enough scrap aluminium. 
There is a big need to promote recycling 
of all aluminium materials and to increase 
the availability of recycled aluminium.  

GC: Not really. In fact, our study will 
consist in an extension of previously 
released studies conducted on the primary 
and secondary sides of the aluminum 
industry.

10. How do you view the aluminium 
extrusion industry’s development 
over the short to mid-term?  
JH: The US economy continues its slow 
and steady recovery. This combined 
with expanded uses in transportation 
and electrical applications should create 
positive growth for the industry in the 
short to mid-term.  

RM: We are in an improved market relative 
to a few years ago and we are seeing 
some renewed investment in capacity, 
technology and application development. 
Clearly in the automotive industry, there 
is substantial short and mid-term activity. 
The building and construction market 
is in a slow recovery. The Antidumping/ 
Countervailing Duty order that is in place 
in the US and in Canada is a high priority 
for the industry. The efforts by the industry 
to support and defend this order have 
been strong and consistent, and is a focus 
in the short and mid-term.

LB: We have a great opportunity to 
improve knowledge of and understanding 
of extrusion and its properties by 
leveraging “halo” products in the auto 
world - est. Tesla’s highly successful Model 
S and Ford’s forthcoming F-150, NA’s 
highest selling consumer vehicle.

TS: Steady to modest growth with much 
of the industry following the same path as 
they have in the past. However I believe by 
addressing product and market needs we 
can chart an expanding course.

11. And long-term?  
JH: It may come down to performance 
issues. If the extrusion industry shows 
itself to be a strong partner to automakers, 
then the long-term projections regarding 
extrusion consumption should develop. 

However, the opposite is equally true. 
The industry has certainly made the 
investment in equipment, processes, and 
people to rise to the opportunity, so now 
it’s an issue of execution.

12. Are there currently any research 
and development projects in place 
within the industry?  
JH: Alloy development in the transportation 
sector is growing. Extruders are bringing 
alloying components, press practices, and 
downstream operations together to create 
part-specific performance specifications.  

13. What are the big trends in 
value-added production and how 
are these affecting aluminium 
extrusions?  
JH: Extruders continue to invest in 
downstream operations. We have seen a 
substantial increase in capital expenditures 
in fabrication and machining equipment.  
Manufacturers continue to look for more 
integrated partners.  

14. What does the AEC have in 
store for the rest of 2014?  
JH: 2014 is going to be a big year for 
the AEC. We are currently preparing for 
Aluminium Week, which will be held in 
Washington DC September 30-October 
3. This year we will be co-locating with 
the Aluminum Association. We have 
also started planning for the Eleventh 
International Aluminum Extrusion 
Technology Seminar & Exposition - ET ’16, 
which will be held in Chicago May 2-6, 
2016. We expect to release the Call for 
Papers and open exhibit sales for the ET 
Expo this fall (details will be available at 
www.ET16.org). 

In the meantime, the AEC will 
continue to host webinars, conferences 
and workshops designed to enhance 
our members’ business excellence and 
promote the industry.  

RM: In our Industry Promotion initiatives, 
we have a strong focus on automotive but 
also other market areas as well. Overall we 
will participate in a number of tradeshows 
and have a number of webinars geared 
toward our customers. We continue to 
drive our programmes such as this year’s 
Die Clinics, the Finishing Workshop and 
the upcoming Process Optimisation 
Workshop to promote excellence for our 
member companies. 

Lastly and importantly, we have a total 
commitment to the support of fair trade 
and consequently, we have significant 
activity working through our legal counsel 
to defend the scope of the tariffs and 
to support the administrative review 
processes that are required by law. t

Contact
www.aec.org
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Melting aluminium scrap
UK based company Melting Solutions Ltd (MSL) is a supplier of furnaces for scrap melting. The thirty 
tilt rotary plants that the company has recently supplied worldwide show that melting aluminium scrap 
makes sense. Clive Hall* explains.

Investments in scrap re-melting facilities 
are paying off across the whole spectrum of 
the aluminium industry including; primary, 
secondary, semi finished casthouses and 
the foundry/die casting sectors.

Recycling utilises resources and scrap 
is a low cost feedstock with huge energy 
savings, over the primary reduction route. 
A fact not wasted on the aluminium 
industry.

So, what are the key profit drivers 
for scrap melting? Low energy, high 
productivity and above all maximum 
metal recovery. To achieve these goals, 
when melting such a complex and varied 
material as scrap, the furnace and its 
process technology must be tailored to 
the operators needs.

MSL have years of experience melting 
scrap backed by a proven track record, 
in delivering many cost effective melting 
plants, worldwide, for all types of scrap. 

The MSL Tilt Rotary plants continue 
to deliver. This is demonstrated in the 
following case studies, where results have 
been achieved on both oxy fuel and air 
fuel furnaces.

Leading US recycling company – 
Kentucky commissioned 2013
The 15T capacity tilt rotary is equipped 
with the latest natural gas hybrid burner 
technology able to fire with oxy-gas 
or air/oxy gas to optimise combustion 
conditions, metal recovery and fuel cost.

A further breakthrough on this plant is 
a new side loading charging system able 
to charge without stopping the melting 
process. This is made possible by Melting 
Solutions furnace door system, which 
can open in both horizontal and vertical 
planes.

Simultaneous charging and
melting – no production time
lost no significant energy losses
The furnace transfers metal in 1.5T ladles 
to the central melting/casting plant in the 
foundry. The furnace is a flexible melting 
tool for the customer, who can take 
advantage of low-grade scrap materials 
as they are available on the market. These 
include; reject castings (with and without 
iron attachments), taint tabor, profiles, 
swarf/chips, UBC and drosses (pressed and 

loose). Energy released from organics on 
the scrap (plastic oils etc) are liberated by 
direct controlled oxidation in the furnace 
and used to heat the charge. During this 
phase of the melt cycle the gas flow is 
reduced.

Summary of key data:
t Charge input 15t. 
t Cycle time – tap to tap including all 
non-melting activities (charging, pouring 
and tipping slag) 3.0 hrs.
t Actual energy usage, Natural Gas 539 
M3, Oxygen 1,078 M3. Equating to 31.25 
M3 natural gas/ 312.5 kW per tonne and 
62.5 M3 oxygen per tonne.
t Productivity per 24 hour cycle > 100 
tonnes.

30,000 tonne a year dross 
processing plant - Middle East gulf 
– air fuel
Model TR21 commissioned 2010

This is one of the largest Tilt Rotary 
furnaces in operation, fired by a single air/
natural gas burner system, with a nominal 
firing rate of 5.4 MW. The rotary body 
has an internal volume of 40m3, internal 
door opening of 2m and liquid capacity 
of 11m3 which is a nominal capacity of 
25 tonnes. The furnace is mainly used for 
melting primary drosses, with a capability 
of more than 30,000 tonnes of dross per 
year. 

The burner is fitted with mass flow 
control, where the fuel ratio is adjusted 
according to the stage of the melt cycle 
to reduce oxidation. Metal is either cast 
directly into sow moulds or directed to 
a holding furnace, where the melt can 
be alloyed with a dedicated caster, to 
continuously cast 7kg foundry ingot. 
The holding furnace is equipped with a 
non magnetic stainless steel base plate, 
ready for upgrading to a non contact 
electromagnetic stirrer.

Summary of key data:
t Charge input 25.3t. 
t Pure melt time 3.5hrs.
t Gross melt rate 7.3 t/hr.
t Cycle time – tap to tap including all 
non-melting activities (charging, pouring 
and tipping slag) 4.7 hrs.
t Actual energy usage, Natural Gas 

1,804 M3. Equating to 71.3 M3 natural 
gas / 71.3 kW per tonne.
t Productivity per 24 hour cycle > 125 
tonnes.

Tilt rotary upgrading 
Melting Solutions has also completed a 
number of successful upgrades to existing 
tilt rotary furnaces. This can include burner 
and process improvements upgrading to 
oxy fuel and hybrid fuel solutions.

In order to optimise metal recovery it is 
possible to install weigh cells for live real 
time weighing of the furnace charge and 
thus recovery. 

These projects need very close co-
operation with the customer and have 
delivered energy and process savings 
repaying the investment in a short time.

Upgrading of the door system to fit 
Melting Solutions multi direction furnace 
door, allows operation in both horizontal 
and vertical planes.

A first step is to model in 3D the 
existing furnace, and then to “mock up” 
the furnace by fabricating an identical 
tilt cradle. Then the new door is then 
fully manufactured at Melting Solution’s 
facility, where all the door components; 
hydraulics, pipe work cables and new 
burner system are fully completed.

The new door can then be installed 
onto the original furnace in a short time, 
getting the furnace into production as 
soon as possible in a matter of days.

The Multi Direction door has reduced 
fuel cost by as much as 15%. Other benefits 
include less heat loss in the refractories 
and better process control as the operator 
can directly view the charge by lifting the 
door up, without stopping the burner or 
interrupting the melting cycle.

Recovered metal can be cast out with 
the door closed down on the close fitting 
slag rake, thus saving fuel and preventing 
the ingress of cold air into the furnace, 
minimising oxidation.

Similarly the slag can be tipped out of 
the furnace with the door down.

In addition to tilt rotary furnaces Melting 
solutions supplies a range of reverberatory 
melting furnaces; wet hearth, dry hearth, 
multi chamber, side well, coreless 
induction and crucible melters from 
500kg – 70 tonnes. 

*International Sales Executive, Melting Solutions Ltd
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New Multi Direction door upgrade - installed.

Furnaces are available with metal stirring 
and circulation systems, mechanical and 
electro-magnetic. For example, using 
metal submergence systems and porous 
plug systems, melting light gauge scrap.

A recent unusual project was for a 
sloping hearth furnace supplied on 
the island of New Caledonia to melt a 
stockpile of 10,000 tonnes of complete 
car and lorry engines, thought to be 
virtually without value. 

However more than 20% of aluminium 
was recovered and separated from the 
scrap whereby 8,000 tonnes of separated 
iron and steel scrap plus 2000 tonnes of 
high value alloyed ingot, were exported 
from the island. 

Energy consumption was extremely low, 
as the organic components of the charge 
are burnt in the melt chamber, using MSL’s 
controlled vortex injection, during the 
melting phase.

Producer IMPOL of Slovenia, in 
connection with their recycling 
department, needed a solution to test 
incoming parcels of scrap, where the 
content and chemistry were unknown. 
Melting Solutions supplied a complete 
test facility, based around two hydraulic 
lip axis tilting crucible furnaces. 

The crucible furnaces were completely 
sealed, so all melting was by indirect 
means, minimising oxidation, so the melt 
could be carried out under ‘laboratory 
conditions’. 

Both furnaces were mounted on weigh 

cells, providing IMPOL with a sophisticated 
test method. On each batch, energy 
consumption, melting characteristics, 
dross weight, organic weight loss and 
above all accurate metal recovery could be 
defined and recorded. t

WOLRD CLASS ALUMINIUM MELTING EQUIPMENT

Specialist designed “Turn-Key” 
integrated melting plants supplied 

worldwide for all capacities

DROSS PROCESSING  |  SCRAP REMELTING  |  INGOT CASTING

International: +44 (0)1675 470 551  |  USA: +1 (0)586 246 1063  |  email: sales@meltingsolutions.com  |  website: www.meltingsolutions.com

COMPLETE RANGE OF FURNACE MELTING & PROCESSING TECHNOLOGIES

is an

group company

Tilt Rotary                     Crucibles
Multi Chamber with pumps/stirrers 
Coreless induction
Reverberatory melting and holding
Sloping hearth de-ironing and more

Swarf dryers

Foundry Management System
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