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Getting cast components right the first time

Today, companies are under constant pressure to innovate faster and

better than others. The feature discusses on getting cast components
right the first time, to ensure that the product development processes

are optimised, non-iterative and productive.

Castingasaprocesshasbeen one of the oldest manufacturing
techniques known to mankind. Right since the monarchical
era, casting as a method, was predominantly used to develop
artilleries and weapons of various kinds. Today, in the times of
industrialisation, the role that casting plays has expanded
much more. It has widened to include a plethora of industrial
applications. Then may it be developing automobile engine
blocks, pump impellers and allied industrial components, to
making jewellery, casting forms an integral part of product
and/or components development. Despite radical reforms in
manufacturing processes, casting as a production technique
still adopted heavily to build complex products.

Mostly known for using metals and alloys including ferrous
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and non-ferrous metals, casting process, in comparison to the
other product development and engineering processes has
evolved slowly to accommodate and apply the new and
advanced technologies. Known to be one of the most critical
and time-consuming functions in product development,
casting processes were highly iterative, mainly because of their
conventional or traditional ‘trial-and-error’ approach.
Determining proper cooling, and solidification of the molten
material was a challenge. Predicting porosity, distortions,
deformations and residual stresses with the age-old techniques
was also not easy. Developing accurate patterns was a different
ball game altogether. Ensuring the patterns do not crack,
proper filling and opening of the pattern, precise vent creations
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Casting simulation will have to be material
specific to avoid faults, fractures or

breakages in the cast components

to avoid air entrapment without modern technology now
seems like a nightmarish herculean task.

Optimising product development processes

Today, when the companies are under constant pressure to
innovate faster and better than the competition, they need to
ensure that their product development processes are optimised,
non-iterative and productive. The shelf lives of the products
are diminishing faster than the pace at which the products are
developed. Competition is intense and quality standards are
paramount. One world - one market scenario has brought in
lot of anonymous global competition. The only way for the
companies or OEMs to survive, lead and make themselves
resilient is if they build innovative products faster than the
competition and launch them in the market at attractive prices
prior to their competition and other players who develop
products that could substitute yours. To ensure this, they have
to establish and configure seamless product development
processes, which also include getting your cast components
right the first time.

Every metal has different properties. For example, non-
ferrous metals such as gold, silver, platinum, titanium, etc are
lightweights, have magnetic properties and are more malleable
than the ferrous components. Ferrous metals such as stainless
steel, cast iron, etc on the other hand are known for their
strength and durability. Hence the melting point, the viscosity
and porosity of every material differs and so does their use.
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Simulation of cast components

The factors that contribute to creating accurate and precise
castings the first time will differ as per the individual material
properties and hence cannot be universal in nature. Casting
simulation will have to be material specific to avoid faults,
fractures or breakages in the cast components. The technologies
that we adopt to achieve this, need to understand the individual
material properties, their behaviour under stipulated
conditions, and predict the results or performance accordingly.
May it be any type of casting, gravity casting, sand casting, iron
casting, investment casting etc, developing accurate patterns is
critical and non-optional.

The key factors or parameters that companies need to look
into to develop accurate patterns are precise core and cavity
extraction, installing proper cooling circuit or channels, proper
gateway location for the molten material to be filled, uniform
pouring, cooling and solidification of the molten material,
ensuring no sink mark formation and warpage, proper vent
creation to avoid air entrapment and predicting any
deformations or residual stresses.

Pattern making processes

Pattern design is complex and critical to getting products
developed right the very first time. This is the first step to the
components development. Any design error can cost company
additional time, money and necessitate the need to repeat the
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process of pattern development right from start, which could
take away their competitive advantage. Lean, streamlined and
seamless work processes help in optimising the product
development cycle through effective utilisation of time,
resources and monetary investments. Advanced 3D modelling
software like NX CAD from Siemens is a great tool to develop
even the most complex and intricate shapes and geometries
efficiently. Being synchronous technology, NX CAD is capable
of making design amendments on any design developed using
other CAD platforms. This intuitive CAD software can help
design components keeping in mind their manufacturability
thus helping you get your product designs right the first time.

Once the patterns are designed using a 3D CAD software,
they are traditionally machined or made out of wood. The
wood patterns, however, are extremely unreliable as the
wood tends to swell or expand in the damp conditions,
which makes developing accurate patterns a ‘try and do-
over’ type of process. In case of machined patterns, should
there arise a need to change the pattern design due to an
identification of design error then the costand time incurred
in re-machining the pattern is enormous. Today, industry is
hence diverting from traditional and conventional pattern
making processes to adopt a technique that can help them
develop patterns in less than half the time, otherwise
required in the traditional process.

Advent of 3D printing

The technique, which is rapidly being adopted by the
foundry industry is 3D printing. Once your pattern design is
created using a 3D model, all you have to do is, to feed this
design as an input to the 3D printer in the .stl format, which is
available on all the leading CAD platforms. Then, the 3D
printers that build the pattern layer by layer or Additive
Manufacturing process can help you build a pattern in a couple
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of hours, which traditionally would take atleast twice as much
time. Stratasys, a leading Additive Manufacturing company,
through their production series machines can help develop
patterns in high temperature production grade plastic or ABS+
plastic material, which is very strong, durable and can withstand
high temperature.

3D printing not just reduces the time of development of
pattern, but also significantly reduces the cost of error. If after
having developed the pattern, a design error is identified, all
that needs to be done is to make the necessary changes in the
CAD model, and re-print the pattern in the 3D printer. This
enormously reduces the time and cost of development of a
pattern. Also, there is no-trial-and error process involved.
Thus it improves your chances of getting your patterns right
the first time.

Getting it right the first time

Developing accurate patterns is only a part job done, in the
entire process of developing precise cast components. The
other magnanimous half includes the process of proper filling,
solidification, predicting deformations, residual stresses and
many other such vital factors required to develop precise cast
components. Today, through technology evolution, there exist
many casting simulation software that can help you get your
cast components right the very first time.

Casting today is no more a run-of-the-mill, traditional
time consuming and iterative process it used to be. Through
these modern technological tools, companies can develop
extremely complex and huge cast components right, in their
very first attempt. As good as it sounds, this is absolutely
possible and can save company extremely high value non-
renewable resource like, ‘time} and precious ‘money’ which can
change the game in your favour making your company
competitive, and leader in your segment. O
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