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You've seen what the cloud can do for data security, remote collaboration and responsive workload growth, but did you know it's also

ground zero for a new paradigm in design and manufacturing?

Executive summary

We're entering a new age where we can tell a computer what we want and let
it come up with the best design by itself. Generative Design (GD) is the new art
and science of telling the GD algorithm what we want to design, establishing the

parameters around specific variables from materials and build quality to dimensions
and performance in the real world and pressing ‘go’.
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Welcome to generative design, where countless high performance geometries are
calculated and executed in the cloud, giving you as many choices as you need to analyse
and prototype to find the optimum design. For the first time, the ‘aided’ part of CAD is
coming truly to life. As the design lead, you need only specify the materials and project specs
the 3D model requires and generative design does the rest.

[t's an approach tailor made for the computing world we live in today. Al analyses the
project requirements and can build thousands of design permutations, calculating the
impact of changes in materials or dimensions and seamlessly repurposing other elements to
maintain the performance constraints you've established.

Just like life forms react to environmental pressures, your design evolves according to
performance parameters like retaining strength while using less material, staying flexible
despite changes in materials, etc.

And it's all done and delivered by the storage and processing power of the cloud, faster
than we ever could in the standalone PC or mainframe era.

If you're familiar with topology optimisation, you could think of generative design as the
next logical step. An established part of 3D design science has always been to manually
manipulate your model to find the optimal geometry, testing and reshaping your design
according to your needs after the application generates it.

Generative design not only does all that for you, it gives you as many options as you
could possibly review, all of them adhering to the project parameters.

Even during the eras of manufacturing lathes, computers and stone flints, the history of the
built world has always been a process of figuring out the best methods through trial and error.
But a lot of design constraints like heights, weights, flex or stress and materials can be

expressed numerically. As our tools or parts get more complex, the ever-finer calculations
needed are simply too much for a human engineer but as we know, calculations are exactly
what computers do best.

You're still the project lead, selecting the best design iteration for the job. But now,
generative design gives you a limitless virtual R&D factory producing as many choices as you
could possibly want. Even variables particular to the manufacturing process down the track —
whether additive or CNC machined — can be accounted for,

Autodesk is putting the power of generative design into the hands of all our users, and
the interoperability of Al in the cloud has been the inspiration behind some exciting product
additions. All users of Autodesk Product Design and Manufacturing Collection including
Fusion 360 now have generative design tools at their fingertips.

As an Autodesk user, you also have access to cloud credits, our pay-as-you-go service to
supercharge your design applications with the full power of generative design technology.




Case Study GM

The future of the car will revolve around improvements in environmental impact and
customisation, and it's a future auto maker General Motors is embracing now. With 30,000
parts in the average vehicle, tools like generative design and additive manufacturing gives GM
a huge opportunity to do things better. GM engineers had an encouraging proof of concept
recently with development of a new seat bracket, the tool that secures seatbelt fasteners to
the inside of the car body. The software produced 150 alternative designs and a seamless
single-piece geometry was selected that outperforms the box-like, eight-piece traditional
version in both weight and strength.
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Not only is the new seat bracket a more optimal design, it reduces the supply chain costs
associated with fitting so many parts together. Scale that up to the entire car or factory and
the potential savings to both cost and development timelines become clear.

Not only that, generative design is enabling entirely new ways of prototyping, methods
long-entrenched and restrictive methods like milling and molding have kept out of reach.
New product classes like electric vehicles might not be so expensive to design and build,
for example, radically reducing the R&D cost by coming up with endless permutations of
the best way to do something. Il
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