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AMAG TopCast® FAST
Innovative Cast Alloys
for Chassis and Structure 1)

F

or over 30 years, AMAG has
proved to be a professional and
reliable supplier of recycled cast
alloys. AMAG has expanded its
product portfolio and additionally offers
aluminium cast alloys for chassis and
structural components.

These components can be manufactured
from primary and/or recycled aluminium
and delivered in form of ingots or as liquid
metal. Our team of technologists has the
necessary expertise and extensive process
know-how while customers benefit from
liquid-metal delivery by saving metal losses, energy and logistics cost, and current
assets. Additionally, short-term adjustments in customer requirements can be
met by liquid aluminium, which increases
productivity and reduces costs. AMAG
provides appropriate technical and logistical services to its customers to ensure
that they get only high-quality starting
materials.
1)
„FAST“ is an acronym formed from the
German words for chassis and structure,
„FAhrwerk und STruktur“
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Many years‘ experience in aluminium
recycling for the production of cast and
wrought aluminium alloys as a basis for
sustainable material supply for use in
chassis and structural parts.
In the early 1990s, our focus was already
on producing high-quality aluminium alloys with a significant share of recycled
material at the Ranshofen location. In recent years, we have scientifically investigated the potential of recycled cast alloys
and demonstrated that, if the composition
is carefully selected, these alloys are comparable to primary alloys both in ductility
and heat resistance [1, 2, 3, 4, 5, 6].
On the basis of these results, we have
proven that AMAG‘s recycled alloys can
be used in chassis and structural components that must be crash-resistant. This
group of alloys meets high standards for
ductility, strength and formability and has
been internally termed „AMAG TopCast®
FAST“ (alloys for chassis and structure).
In practice, we have learned that alloys for
chassis and structural applications cannot
always be made from scrap only, primarily because the narrow tolerance bands of
most of these alloys correspond to those of
primary alloys of the AlSi7Mg, AlSi11Mg,
AlSi9MnMg and AlSi10MnMg groups.
These groups have substantially larger carbon footprints because of the little amount
of recycled material. The narrow tolerance
limits specified by the customer (required
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Fig. 1: Structural component for the BMW i3
Winner of the International Aluminium
Pressure Die Casting Competition 2014.
The cast component came out on top over a
weldment. It is 10% lighter than the
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limitations of the contents of iron and copper, and other trace elements) however
do not always lead to the desired results,
though, and sometimes may even be counterproductive. Jointly with our customers‘
experts, AMAG‘s developers have recently
succeeded on several occasions in using
recycled cast alloys and even achieving
improved casting properties by specifically modifying the tolerance limits. On the
basis of that productive collaboration, we
can increase the current narrow tolerance
limits for the trace elements, often even
within given standards, since these narrow
limits were not an issue to be considered
because we had used purely primary alloys
up to that time. To achieve the highest possible recycling rate, though, it essential to
separate materials by type and carry out
specific alloy-to-alloy recycling using a B2B
solution (customer – AMAG). This is the
only way to generate optimum value added
and to be largely independent of the scrap
market.
If the alloy composition cannot be adjusted for recycling, the task is to use primary metal produced in a resource-efficient
manner. AMAG uses primary aluminium
from the Canadian Alouette smelter, in
which AMAG holds an interest, thus providing another ecological element. At the
Alouette smelter, the electrolytic cells run
on electricity generated by hydropower.
Consequently, AMAG can offer alloys for
chassis and structural components that are

produced with a high scrap portion and/
or from primary material (using electricity
generated by hydropower), which minimizes the carbon footprint of the material. This was a deciding factor for AMAG‘s
qualification as a liquid-metal supplier for
the production of chassis and structural
components for the BMW i3 (Fig. 1).
AMAG TopCast® FAST in the BMW i3
AMAG was involved as early as in the development process for an adequate aluminium alloy to be used for the production
of chassis and structural components at
BMW‘s Landshut light-metal foundry.

best weldment and costs 10% less.

Trend towards cast structural sheet
German automotive industry conferences held

material through its alloy expertise and knowl

recently have shown a clear trend towards (die)

edge of heat treatment processes.

cast structural components. Many papers, especially those presented by premium manu-

In particular, it is of vital importance to have

facturers, emphasize the advantages of such

detailed knowledge of the interaction of vari-

solutions [7, 8, 9, 10, 11, 12, 13].

ous alloying elements for alloys with a large
scrap portion [14, 15]. We have deepened

The advantages of cast components are clear:

that knowledge through several dissertations,

A high level of functional integration, allowing

cooperation with universities and industrial

several components of a group to be reduced

development partners, performing simulation

into one single part, state-of-the-art die casting

and verification by practical tests. For exam-

machines (up to 4500 t closing force) allowing

ple, it essential to know the dissolution and

The components had to meet structural and
dynamic as well as sustainability requirements. The minimum content of recycled
material in this alloy is 20%, and the remainder consists of alloying metals and primary
metal produced using at least 97% electricity generated from hydropower.

you to produce components with unprecedent-

precipitation processes going on in alloys for

ed sizes and to design components in nearly

chassis and structural applications during heat

any way, using inserts, slides and cores-all this

treatment and natural aging because such

creates vast potential for lightweight construc-

components are almost always heat-treated to

tion since the components are thin-walled yet

maintain optimum alloy properties.

As a result of that cooperation, a longterm agreement was signed for the supply
of liquid aluminium as a raw material for
the production of high-quality, sustainable
structural components for this trend-setting electric vehicle.

Alloys must also satisfy ever-increasing require-

es, energy-saving measures), it is not always

ments, even when the parts are appropriately

possible to set optimum heat treatment param-

engineered and designed. AMAG has estab-

eters, and this is where AMAG‘s alloy expertise

lished its reputation among automotive manu-

can help meet component requirements by

facturers as a development partner for starting

taking material-related measures.

extremely rigid because they can be stiffened
by ribbing.

Due to external circumstances (reduction of
distortion, parameters of downstream process-
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