The STFC Hartree Centre has provided critical assistance to simulation
company 3DSIM to optimise its software, which reduces the risk of
failure during metal 3D printing.

Challenge
3D printing is fast becoming a choice that many manufacturing companies turn to for the design
and production of complex shapes or parts in challenging materials. Also known as additive
manufacturing (AM), the technology is simple in principle; the desired component is created
through the assembly of many thousands of slices or layers, with the addition of each slice
eventually resulting in an completed part.
In practice, however, the process is complex, particularly for metals where the market value is
estimated in the region of $3Bn in 2015-16 and shows no sign of decreasing. One principle barrier
prohibiting the uptake of AM technology is a lack of versatile and accurate simulation tools which
model how a part will build, and predict potential failures. Such failures waste materials and
production time, and can damage the AM platform (worth $500,000+ per machine). 3DSIM have
created a software to predict and prevent these losses, but this kind of simulation is incredibly
computationally intense and therefore usually time consuming to run, even on a supercomputer.

Solution
3DSIM accessed the Hartree Centre’s software development expertise to optimise its AM
simulation software run quickly and efficiently on both CPU and GPU platforms. This was critical in
enhancing the performance of the core code and enabling it to run in minutes rather than years, a
significant competitive advantage over many alternatives.

Benefits
The overall processing time was significantly reduced whilst increasingly the overall fidelity of the
simulation, reducing the simulation compute time from decades down to minutes. This was a pivotal
requirement for the company to build a commercially viable platform.
3DSIM’s simulation technology is designed to resolve the problem of potential AM failures by
accurately predicting distortion during build, and consequently adding or subtracting material to
allow a successful construction first time. Thanks to the Hartree Centre’s assistance in optimising the
software, it can now be run on GPU based systems, allowing effective deployment through cloud
computing. This means that, irrespective of the size of the company, full simulation capabilities
can be utilised, making AM technology more accessible to a more diverse range of manufacturing
companies – including SMEs that might have previously found the possibility of expensive build
failures too risky. This improves such companies’ ability to maintain their stake in a fast-moving and
competitive industry, while also enabling them to enhance their product range.
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Bringing supercomputing
to the factory floor

Work with us
We collaborate with industrial
clients and research partners
on projects that create
insights and value using high
performance computing, big
data analytics, simulation and
modelling.
By combining our world-class
facilities with access to our
specialists and computational
scientists, we can enable
your organisation to produce
better outcomes, products
and services more quickly and
cost-effectively than through
conventional R&D workflows.
With our partners we
are developing the next
generation of supercomputing
architectures and software,
combining existing best
practice with innovation to
deliver faster, cooler and more
sustainable solutions capable of
meeting the challenges of data
intensive computing.
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