Ansys + HSD Mechatronics

“The HSD engineering team relies on Ansys Fluent and Ansys Mechanical, delivered via Ansys Cloud,

to engineer our existing electrospindle designs for maximum performance, power density, durability,
and consistency over time. These solutions help us understand and minimize materials degradation,
vibration, thermal buildup, and other physical issues that impact long-term, reliable performance in
our customers’ applications. We are also leveraging Ansys Twin Builder to design the electrospindle of
the future — which is digitally connected, in real time, with the rest of the factory to create a true zero-
defect environment. Together with Ansys and our partners in Italy’s Intelligent Factory Cluster initiative,
we are redefining the future of manufacturing.”

— Manuel Camperchioli
Prototypes, Tests and Experiences Manager / HSD Mechatronics
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HSD Mechatronics, based in Gradara, Pesaro and Urbino, Italy, is the world’s second-largest manufacturer

of electrospindles — machine tools with rotating shafts that support cutting, grinding, milling, and other
work processes. A key component of production automation and mechatronics systems, electrospindles are
designed to machine metal, wood, composite materials, glass, and stone. HSD provides high-performing
electrospindles, many of which require product customization, to customers in the automotive, aerospace,
industrial manufacturing, construction, defense, and other industries. These products must operate

with incredible levels of precision in mission-critical applications, while being subjected to high-speed
mechanical rotation, high thermal loads, and other harsh environmental conditions. HSD relies on a suite of
Ansys solutions — including Ansys Fluent, Ansys Mechanical, Ansys Cloud, and Ansys Twin Builder — to not
only optimize its existing product designs, but also to produce the extremely innovative electrospindle of
the future, which is set to revolutionize manufacturing.

Challenges

An established global leader in electrospindle design, HSD is a partner in Italy’s prestigious Intelligent Factory Cluster, a public-private
partnership aimed at making zero-defect manufacturing a reality. As part of a project called “Electrospindle 4.0,” HSD is developing a
next generation electrospindle that is digitally connected to the rest of its customers’ production environments. This project requires
HSD to understand and optimize product performance at an entirely new level — in real time, as the machine is working in a customer
facility. Increasing the interconnectivity of its machine tools with the larger production environment means HSD must place physical
sensors on each electrospindle that monitor performance in real time. But it's impossible to place physical sensors everywhere they're
needed due to the complexities of electrospindle operation. So an equally important component of Electrospindle 4.0 is creating an
accurate digital twin of the working tool that's equipped with a series of virtual sensors. Today, HSD must complement its traditional
engineering simulations with a new focus: creating a working digital twin of each electrospindle deployed in a customer facility.

Technology Used

« Ansys Twin Builder
« Ansys Mechanical
« Ansys Fluent

« Ansys Cloud

Engineering Solution

Since 2019, HSD has relied on a suite of Ansys solutions, including Ansys Mechanical and Ansys Fluent, to simulate the real-world
performance of its electrospindles and other machine tools in customer applications. HSD has used this Ansys solution suite to explore
improvements such as new materials, as well as investigate issues such as deformation, fatigue, and overheating. HSD has leveraged
Ansys Cloud to manage the large numeric problem sizes associated with rotating machinery. When HSD launched the Electrospindle
4.0 initiative in 2020, it added Ansys Twin Builder. Now HSD is able to model a specific tool's operating conditions in Twin Builder based
on live inputs from the digitally connected, working electrospindle — then the virtual model, equipped with virtual sensors, provides
even more data points. By gathering data from both physical and virtual sensors, HSD can predict repair and maintenance needs,
while gathering a large volume of real-time insights that lead to the continuous optimization of both the product and its performance.
Ansys Twin Builder is the perfect solution for building a working model of the electrospindle and connecting it to the live, working tool
in a customer’s facility.
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The goal of the Electrospindle 4.0 project is to create a digital twin that's directly connected to a working machine tool.
Simulation via Ansys can identify and predict any issues before they impact the performance of the physical electrospindle.

“We chose to partner with Ansys because it's the best and biggest provider of simulation software,
with the greatest knowledge and the broadest capabilities. From Ansys Cloud and the support
team here in Italy, to the multiphysics software portfolio, Ansys has been able to meet all
our needs.”

— Marco Apuzzo, Competence Center Electric Motor Responsible in R&D Mechatronics

Benefits

Using Ansys Twin Builder to complement physical sensors with virtual sensors reduces the overall costs of digitalization and enables
HSD to explore very complex performance parameters — such as the internal workings of the tool — that would not otherwise be
possible. While creating real-time connectivity across the factory is still a complex undertaking, the use of Ansys Twin Builder is helping
to simplify it, accelerate the overall development process, and drive down the costs of the Electrospindle 4.0 initiative. Whether HSD is
using Ansys Fluent, Mechanical, or Twin Builder, simulation has proven critical in reducing development costs, increasing customer
satisfaction, and minimizing human labor requirements, which has been increasingly important due to engineering talent shortages.
Finally, accessing Ansys software on Ansys Cloud allows HSD to solve large, multiphysics problems like vibration much faster. The
company has achieved a 40x acceleration in solution times since it transitioned from using an internal cluster to Ansys Cloud. That
enables HSD engineers to run many more simulations and investigate more complex performance issues.
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Company Description

HSD Mechatronics designs, produces, and sells electrospindles, two-axis milling heads, and other technologically advanced
components for machining metal, alloys, composite materials, and wood. HSD leverages advanced engineering technologies, as well as
best practices such as just-in-time production, to meet its customers’' needs for the highest-quality product solutions, delivered quickly.
The company's customer commitment is defined as “more value for your machine.” With headquarters in Italy, HSD also operates
branches in the United States, Germany, China, South Korea, and Taiwan. HSD is focused on supporting its customers with constant
proximity through this global network. Lean more at

ANSYS, Inc. When visionary companies need to know how their world-changing ideas will perform,
Southpointe they close the gap between design and reality with Ansys simulation. For more than 50
2600 Ansys Drive years, Ansys software has enabled innovators across industries to push boundaries by
Canonsburg, PA 15317 using the predictive power of simulation. From sustainable transportation to advanced
US.A. semiconductors, from satellite systems to life-saving medical devices, the next great
724-746-3304 leaps in human advancement will be powered by Ansys.
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