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Business challenges

Reduce time and cost of
physical testing and
experimentation

Understand how tolerance
stack ups will impact
mechanism performance

Use advanced simulation solu-
tion to support new designs

Keys to success

Use Simcenter 3D Motion for
mechanism simulations

Leverage geometry parame-
terization to quickly run
multiple simulations

Use Simcenter 3D to integrate
motion, vibration and
acoustics simulation for
Cockpit of the Future

Collaborate with Simcenter
Customer Support, including
dedicated Simcenter 3D
support engineer

Results

Used Simcenter 3D automa-
tion capabilities to reduce
simulation process times by
90 percent

Accurately calculated the
mechanical behavior of seat
systems

Reduced time to develop seat
model by 75 percent

Automotive and transportation

Faurecia

Automotive firm uses Simcenter 3D Motion to reduce
simulation process times by up to 90 percent

Siemens solutions enable
Faurecia to accurately calculate
mechanical behavior of seats
for Cockpit of the Future

A culture of innovation

At Faurecia, delivering innovative automo-
tive solutions is at the heart of everything
the company does. This includes in the
products delivered to customers, as well as
the tools and methodologies used by inter-
nal teams.

At Faurecia Automotive Seating Business
Group, engineers are responsible for the
design and production of automotive seats
and mechanisms. They are the authority for
the reliability and engineering of these sys-
tems, and they support innovations, gener-
ics, acquisitions and application projects.

Within this group are simulation engineers
who meticulously analyze and perfect the
mechanical behavior of seat systems. These
engineers work with the design teams to
provide innovative solutions to ensure the
user experience of these seats is exactly
what their original equipment manufacturer
(OEM) customer is looking for.

Understanding the mechanical

behavior of seats

In order to fully support the design team,
engineers at Faurecia need to gain a com-
prehensive understanding of the complete
mechanical workings of a seat. This includes

Example of a complete seat frame.

vibration, loads, tolerances and contact inter-
ferences during motion and defects, to name
but a few.

Engineers need to understand the behavior of
seat mechanisms, including mechatronics
components in order to optimize design solu-
tions. Compounding the challenge, manufac-
turing tolerances and slight variations in the
final produced parts can have significant
impact on the forces a mechanism needs for
movement. Therefore, it is critical for the
engineering team to understand this range.
When autonomous electric cars might
become the norm, seat motion will get even
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“Constructing a model is a
complex and time-consum-
ing process ( for example, a
recliner model can contain
more than 300 contacts), so
the ability to automatically
update our models with
multiple iterations is one of
the reasons we chose
Simcenter.”

Mohamed Ben-Tkaya
Functional Simulation Expert
Faurecia

Simcenter 3D Motion model for an e-Pump.

more interesting. Drivers and passengers
won't need to look forward at the road, so
car seats will need to have the ability to
rotate or move into more lounge-like config-
urations. In addition to these new motion
challenges, reducing vibrations and the
acoustics felt by passengers in their seats
will become even more critical since cars
will be quieter and smoother without an
internal combustion engine (ICE). As part of
Faurecia’s “Cockpit of the Future,” reducing
vibration and sound in automotive seats will
become an even more important require-
ment. Faurecia’s goal is to measure and
quantify vibration, as it can have a detri-
mental effect on the driving experience.

In the past, engineers used to solve these
issues with physical testing and experimen-
tation with expensive prototypes. But
Faurecia has found a better way.

Simulation as a solution

Faurecia has been using Simcenter™ 3D
Motion software and its predecessor, LMS
Virtual.Lab™ Motion software, since 2007.
“Simcenter 3D Motion makes it possible for
us to understand how a production defect
will affect a mechanism'’s operation and
helps us find innovative solutions to give to
our design team,” states Mohamed Ben-
Tkaya, functional simulation expert at
Faurecia. “It allows us to perform end-to-end
analysis of the complete functional behavior
of automotive seat systems (frames and
mechanisms), taking into account all inter-
actions between parts (assembly forces,
components flexibility, joints, and
contacts).”

“Simcenter 3D Motion makes it possible for

us to understand how a production defect will
affect a mechanism’s operation and helps

us find innovative solutions to give to our
design team.”

Mohamed Ben-Tkaya
Functional Simulation Expert
Faurecia



Seat geometry with e-Pump mechanism attached.

Streamlining the CAD workflow

Another advantage of using Simcenter 3D,
which is part of Xcelerator™, the compre-
hensive and integrated portfolio of software
and services from Siemens Digital Industries
Software, is that it is easy to parameterize
computer-aided design (CAD) dimensions to
quickly run multiple simulations. CAD geom-
etry from any source can be imported into
Simcenter 3D using the JT™ data format
translator, and the software allows the user
to easily update the geometry to cascade
into the simulation model.

Once the geometry is in Simcenter 3D,
Faurecia simulation engineers are able to
parameterize the geometry and perform
numerical design-of-experiment (DOE) anal-
yses for minimum and maximum tolerances
when a seat is in motion. This gives them a
full understanding of the design tolerance
impacts on the functional performance of
the seat system.

"One of the key benefits of using Simcenter
3D is the CAD associativity that allows us to
quickly change our models,” says Ben-Tkaya.
“During the design phase, we have a lot of
iterations — sometimes the design team will
come in every day with new solutions.
Constructing a model is a complex and time-
consuming process ( for example, a recliner
model can contain more than 300 contacts),

“Our goal is to expand the
use of Simcenter 3D at
Faurecia targeting system-
atic use of functional simula-
tion in the design process
for any new products, such
as recliner, tracks, etc.”

Mohamed Ben-Tkaya
Functional Simulation Expert
Faurecia

so the ability to automatically update our
models with multiple iterations is one of the
reasons we chose Simcenter.”

Reducing the time and cost of
experimental tests

“Using simulation allows us to test several
different designs before going into product
testing,” says Benjamin Blanchard, valida-
tion leader at Faurecia. “This saves us a lot
of money and reduces the experimental
tests.”

Imported Result: __motion_4cb_nvh-adv_sol1_dynamic_run_step3-latch_flex_part-_assy_4cb_nvh_simS-solution_1
Loadcase 1, lteration 272,34.1743 s

Stress - Element-Nodal, Unaveraged, Von-Mises

Min: 0.00, Max : 75289, Units = MPa

Deformation : Displacement - Nodal Magnitude

752.89

690.15
627.41
564.67
501.93

439.19

Motion model of a latch using a flexible body.



Using Simcenter 3D has allowed the

team to deliver higher-quality components
in time to customers by enabling them to
rapidly design and analyze multiple solu-
tions before a physical prototype is ever
built. The strong associativity with CAD
allows updates to be made quickly and
easily, streamlining the delivery of innova-
tions amongst teams and to customers.

Breadth of solutions

Although Simcenter 3D is being heavily
used in the design of seat mechanisms,
Faurecia is also taking advantage of the
breadth of solutions offered by Siemens to
maximize their simulation investment.
Using NX™ Open software, Faurecia is
working to customize and automate certain
processes in order to reduce the amount of
time spent on simulation. One example is
defining 3D analytical contacts between
parts. This process takes about 10 minutes
when performed manually, but using NX
Open, the team has been able to reduce
this process to one minute. Additionally,
preparing a seat model takes one month
using the current process, but the team is
working on reducing this to one week

with Simcenter 3D, a 75 percent
reduction.

Another Siemens solution the team is explor-
ing is HEEDS™ software, a design space
exploration software package. The team
hopes to accelerate innovation by using
HEEDS in conjunction with Simcenter 3D.

Backlash study for an actuator.
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“One of the key benefits

of using Simcenter 3D

is the CAD associativity

that allows us to quickly
change our models.”

Mohamed Ben-Tkaya

Functional Simulation Expert

Faurecia
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Solutions/Services

Simcenter 3D
siemens.com/simcenter3d

HEEDS
siemens.com/simcenter

Customer’s primary business

Founded in 1997, Faurecia has
grown to become a major
player in the global automotive
industry. With almost 300 sites
including 30 research and
development (R&D) centers
and 115,500 employees in 37
countries, Faurecia is a gIobaI Vibration and acoustics will become more important in the Cockpit of the Future.
leader in its four areas of busi-

ness: seating, interiors, Clarion

Electronics and clean mobility. Going forward p.ercept.ions, and so Ben-Tkaya wants to use
www.faurecia.com/en Faurecia expects vibration and acoustics to simulation to help Faurecia determine more
become ever more important characteristics objective, quantifiable criteria for the future.
in the Cockpit of the Future, so its simula- “Our goal is to expand the use of Simcenter
Customer Location tion methodology team is currently explor- 3D at Faurecia targeting systematic use of
Caligny, Normandy ing the integration of additional Simcenter functional simulation in the design process
France 3D acoustics and vibration capabilities. for any new products, such as recliner,
Vibration and acoustics measurements are tracks, etc.,” he says. “Key for success for
currently being done by experimental, physi-  this strategy is extensive use of NX Open
cal testing methods. In addition to being automation scripts.”

time-consuming and expensive, measure-
ments for vibration and acoustics tend to be
much more subjective based on user
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