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With Abaqus FEA software from SIMULIA, GN ReSound can simulate
the realistic behavior of its hearing aid devices thus improving hearing
aid performance while shortening development time.

Toward an Era of
] “BioIntelligence”

]

By Dora Lainé

GN ReSound Uses SIMULIA to
Optimize Product Performance
he rate of hearing loss in the global
population is estimated at between
1.5 and 5 percent, depending on the
deﬁnition of “deafness.” Total lack of hearing is
actually rare, but when hearing loss occurs
within the normal frequencies of human speech,
it can create signiﬁcant challenges at any age.
Most cases of hearing loss can be improved with
externally worn, behind-the-ear (BTE) hearing
aids. But designing high-tech hearing aids that
are light, comfortable and stylish can be a
challenge for BTE hearing aid design engineers.
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HEARING AID SPECIALISTS
The GN ReSound Group is one of the world’s
largest providers of hearing instruments and
diagnostic audiological instrumentation. GN ReSound
engineers perform design analysis and testing
in a high-tech acoustics laboratory at the company’s
corporate headquarters in Copenhagen, Denmark.
Just a few years ago, hearing aid prototypes
were physically tested in the lab, and modiﬁcations
in their design and composition were made
according to the results. But now GN ReSound
uses Abaqus FEA software from SIMULIA to
test its designs thus reducing the number of
prototypes needed and signiﬁcantly shortening
development time.

FINITE ELEMENT ANALYSIS
FOR ACCURATE RESULTS
“Before simulation, we were limited to a trialand-error approach for all our hearing aid design
and testing,” says Morten Birkmose Sondergaard,
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Senior Acoustic Engineer at GN ReSound.
“With Abaqus we can accurately evaluate and
alter the behavior of a hearing aid in the early
design stages making the device more stable
and improving its performance.”

MODELING THE HEARING AID
Abaqus software enables GN ReSound engineers
to make computer models of all the critical elements
of a hearing aid. They run their models through
virtual vibration and sound pressure stresses
that approximate real-world conditions, assess
performance, and then validate the results with
laboratory tests of actual units.
Within Abaqus, models of critical connections,
such as that between the steel receiver housing
and the rubber tube that goes over the receiver
sound port, are a particular focus for simulation.
Abaqus’ “shrink-ﬁt” function is used to model
the important pre-tension in the part of the
rubber tube that stretches over the underlying
receiver sound port. Acoustic resonance

frequencies are also studied using an FEA
modal analysis, which incorporates both natural
vibration frequencies and the speciﬁc vibration
patterns of the structure being studied. And with
Abaqus’ multiphysics capabilities, engineers can
analyze the air that conducts the sound as well
as the interaction between the air and the unit itself.

VIRTUAL TESTS VALIDATE
REAL-WORLD RESULTS
Virtual test data and real-world results are in
close agreement. Consequently, materials and
components can easily be adjusted to produce
a device that provides maximum sound with no
“squeal”.“We now have a greater understanding
of what causes instability so we can eliminate
these causes in the early design stages,” says
Sondergaard. “Thanks to SIMULIA we can
optimize designs for all our hearing instrument
products” •

Hook-housing torsion and pvc bend
with SIMULIA Abaqus FEA
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For more information:
www.gnresound.com

By Nicolas Froloff

Life sciences is the next frontier for PLM and Dassault Systèmes (DS) is driving several initiatives to
provide answers to the growing complexity in biological and medical research and development.

&D spending in healthcare is more than
that of the automotive and aerospace
industries combined. The sheer complexity
of drug development, scientiﬁc research and
patient care, combined with the siloed nature of
pharmaceutical activities, prompted DS to
consider the beneﬁts that a PLM approach
could bring to this sector. Although PLM is not
yet the norm in life sciences, this market offers
promising opportunity.
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After several contacts with a number of pharma
companies, DS realized that potential signiﬁcant
synergies could be achieved through collaboration
with key partners aimed at addressing the many
and varied requirements and challenges facing the
pharma industry. Among a number of initiatives in
progress is BioIntelligence, an innovative and
ambitious long-term R&D project whose objective
is to bring together a DS-led consortium of industrial
ﬁrms, software companies, and academic and
government research labs. The goal is to create
a “BioPLM” platform dedicated to the discovery
and development of new and improved biological
products in the life sciences sector, and in particular,
in the pharmaceutical, biotech, and phyto-care
industries.
The project is viewed positively by the European
Community. EU Competition Commissioner
Neelie Kroes said: “The systemic modeling and
simulation tools in this particularly innovative
program will substantially improve the efﬁciency
of biological research. BioIntelligence and the

BioPLM platform that will be developed by it
are entirely consistent with key objectives in
European research.”
There is a revolution sweeping life sciences. The
industry is at a turning point and ripe for dedicated
solutions that will transform its processes and
help meet the increasing demand for new
drugs and treatments. The potential impact on

drug research and development of a PLM
platform that fosters new collaborative practices
between research labs is huge. Applying
PLM “next” practices should enable life sciences
organizations to optimize their research phases,
improve the efﬁciency within their supply chains
and help companies comply with increasing
regulatory constraints. And this is just the
beginning! •
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Two questions to Patrick Johnson,
head of research at Dassault Systèmes:
Contact Mag: Dassault Systèmes has made a name for itself
transforming manufacturing industry processes thanks to PLM.
What will PLM bring to the sector of life sciences?
Patrick Johnson: We believe that there is a real potential for PLM to transform the life
sciences industry with collaboration, modeling, and simulation. Due to its innovative
cross-disciplinary collaborative approach, Dassault Systèmes’ V6 platform is expected
to be the foundation for BioPLM and aims at going past what people thought they could
do. Given the silos of information in sectors like agrochemicals and pharmaceuticals,
V6 can offer a unique framework for managing intellectual property and scientific
knowledge as well as promoting collaboration between different research entities.
It therefore can help companies manage the complexity of data and adapt their
logistics along the product development pipeline.
C.M.: How will PLM have to evolve in order to adapt to the needs of this sector?
P.J.: In industries such as pharma or cosmetics, we are facing new challenges. With life
sciences, we are challenged to embrace the complexity of nature. We therefore need
to extend PLM as a means to understand this new scientific data in its full variety,
scope and size, and to leverage the discovery process of our customers by enabling
simulation, analysis, and collaboration on top of it. We are therefore considering a new
horizon for PLM 2.0 extending from product to nature and life and fueling our passion
for innovation in this new sector.
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