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Aluminium casting vs. steel
casting: How to choose the right alloy for your cast product
Dr Swaren S. Bedarkar* discusses the properties of the two most popular metals, steel and
aluminium. Comparing multiple chemical properties and ranking their nature against one another,
Dr Bedarkar aims to distinguish which metal is more suited for specific cast products.

Aluminium and steel are two of the most
popular metals used to manufacture
products through metal casting. They
are both silver in colour and tough in
durability, but their chemical properties
set them vastly apart from each other.
Here, we have highlighted the key
differences between the two metals to give
you a functional understanding of these
metal casts. This will help you choose the
right alloy for your cast products.
Heat Resistance
Typically, mild steel alloys have melting
points between 1350°C-1500°C, while
aluminium’s melting point is around
660°C.
Steel can withstand almost double the
temperature of aluminium; aluminium
generally becomes very soft around 400°C.

This makes steel an ideal choice for highheat applications like industrial boilers and
piping systems.
Thermal Conductivity
Thermal conductivity is about how well
a metal can maintain and transfer heat.
While steel has higher heat resistance,
aluminium conducts heat better. In fact,
aluminium dissipates heat up to 15 times
faster than stainless steel. This makes
aluminium ideal for a variety of electrothermal applications like car radiators and
air conditioning units.
Weight
Steel is essentially 250% denser than
aluminium. While this absolutely works in
favour of its hardness, it is not always the
best feature to have.

Weight is generally an undesirable
quality unless you are talking about loadbearing structures. Aluminium is easier
to work with as it is about a third of the
weight of steel. The added mobility is also
beneficial in every step of the process right from metal casting to transport of
the final product.
Strength and Malleability
The general density of steel often leads
people to believe that it is stronger than
aluminium. That said, it is important to
note that the strength of steel comes at
a significant trade-off in terms of weight
and malleability.
Aluminium brings a desirable level of
malleability that steel does not. This makes
it a game-changer for metal cast products
with intricate designs and better mobility.
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Though tough and resilient, steel cannot
be pushed to the dimensional limits of
aluminium without risking it ripping or
cracking.
A metal’s malleability offers incredible
opportunities for engineers to manage
weight and maximize strength, which
takes us to its strength-to-weight ratio.
Strength-to-Weight Ratio
By design, aluminium’s tensile strength
can be used to engineer special products
that offer incredible strengths at lighter
weights. By increasing material in vital
areas, aluminium can provide a costeffective way to improve strength to
weight ratios while still maintaining the
desired mobility of the final product.
Depending on the ratio of metals used
while casting, aluminium can be forged
to be just as strong, if not stronger, than
some types of steel. The 7000 Series is
one of the strongest aluminium alloys ever
made.
This is one of the reasons why aluminium
is a popular alloy in the aerospace industry.
Its strength-to-weight ratio enables
aircraft to carry heavier weights while
maintaining fuel economy.
Corrosion Resistance
Steel is an alloy extracted from iron ore,
whereas aluminium is extracted from
bauxite. It is this ferrous nature of steel
that makes it susceptible to corrosion.
Aluminium is naturally corrosiveresistant, which makes it the better choice.
Although aluminium corrodes in certain
environments, its way of forming a nonreactive oxide layer on its surface helps
prevent further corrosion. This is similar
to stainless steel, which incidentally has
even higher corrosive resistance due to its
percentage of chromium.
However, an aluminium and bronze
alloy can match this level of resistance and
be a better option in certain cases.
Welding
Aluminium and steel react very differently
to
welding.
Despite
aluminium’s
impressive tensile strength, low weight,
and machinability, it is generally a tougher
metal to weld.
Aluminium is known to form oxides and
be very reactive, making cost-effective
welds a challenge, all the while, adding
excess wear to the metal. On the other
hand, steel is economical and easier to
weld, not to mention unlikely to crack as
easily as aluminium.
Magnetism
Steel is a ferrous-based metal that
possesses magnetic properties that provide
more applications than aluminium.
Aluminium is not magnetic. However,
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a common alloy, ‘alnico’, can be used
to create strong permanent magnets
at reasonable costs. This special alloy
of aluminium, nickel, cobalt, and iron
also has many applications in the sound
industry.

high-voltage overhead power lines are
generally made of aluminium.
Its electro-thermal properties also lead
to it being used to carry current in older
homes instead of the copper wires that
are common today.

Castability
Metal casting is all about melting
the metals and maintaining the high
temperatures long enough to mould them
into desired shapes. The lower the energy
and time spent to do this, the higher the
castability.
Aluminium boasts nearly half the
melting temperature of steel, which
makes it a lot more cost-effective to

Food Reaction
Aluminium is a reactive metal that can
leech colour and taste into acidic foods.
This is partly why people are advised not
to use aluminium foil with certain foods
or at a certain temperature.
In contrast, stainless steel is nonreactive, which is why steel cookware
is more common among the healthconscious. Interestingly, many frying

cast. The lower temperature of molten
aluminium also makes it easier to work
with permanent moulds, which further
increases its castability compared to steel.

pans use aluminium’s electro-thermal
properties to maintain even heat at the
core and a stainless steel surface on the
top to cook your food.

Machinability
Metal casts are about forging an ideal but
rough cut that is machined into finished
parts for assembly into the final product.
During the machining process, metal casts
are drilled, tapped, and faced until they
meet the desired specifications.
Aluminium is fairly soft and hence easier
to cut and form. The hardness of steel
makes it tough to work with, thereby
limiting its scope for machinability. This
is why aluminium takes on more shapes
than steel, while the latter looks closer to
its casted form after machining.

Cost
Aluminium makes up about 8% of our
planet’s volume and is the most abundant
metal on Earth, whereas iron makes
up about 5%. However, iron is easier to
source than aluminium, which helps keep
the steel costs down.
Since both aluminium and steel are
extracted from different ores, the method
of extraction plays a big role in its pricing.
The global markets and international
policies constantly affect the cost per
tonne in different countries.

Electrical Conductivity
Aluminium has roughly 60% of the
conductivity of copper, whereas steel
only matches about 10%. Aluminium’s
excellent conductivity, heat dissipation,
and low resistance are the reason why

Conclusion
Being on the fence about which metal to
choose is understandable when there are
so many different applications. Hopefully,
you’ve now learned enough to shortlist
the requirements of your final product
and make an informed decision. �
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