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Geared motors help simulators take off
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Belgian company Motion For Simulators 
(MFS) builds highly dynamic carrier plat-
forms for a wide range of simulation appli-
cations. These include flight simulators, ra-
cing games and applications in the area of 
load behaviour. MFS has developed a new 
motion concept for its multi-axis platforms 
which allows aspiring hobby and professio-
nal pilots to take to the skies in flight simula-
tors. The new concept combines dynamic 
servo drives with efficient helical bevel gea-
red motors from Watt Drive, a subsidiary of 
the WEG group. 
At the time of its foundation, some 20 years 
ago, MFS’s original product range centred 
on the design and build of aircraft simula-
tors. Eventually, the company wanted to 
complement its range of simulators with 
mobile carrier platforms.  After a search for 
an adequate ‘off the shelf’ supplier proved 
to be unsuccessful, MFS took the decision 
to develop the mobile carrier platforms in 
house.  Over time the original servo con-

trolled two axis platform has evolved to a 
range of standard and personalised plat-
forms that are powered by two, three and 
six axes.  
In collaboration with the Belgian company 
Automotion, the Schneider Electric Motion 
Centre in Belgium, MFS finally developed a 
market-ready system after a three-year pe-
riod of intense research and development. 
The simulators on mobile platforms can be 
used for a wide range of applications, from 
professional users – e.g., for use in medical 
situations or pilot training – to enthusiasts 
who want to use a simulator at home.

New motion concept

In order to increase the performance and 
efficiency of its simulator platforms, MFS 
cooperated with Automotion and WEG 
to develop a new drive concept. Both the 
servo control, which performs all the cal-
culations for the movements, as well as the 
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Each application is associated with a very variable load, which is 
typical for our platforms. Dynamic, vibration-free movement is an 
absolute must. The drive technology and control technology utilised 
has to be robust and needs to be able to cope with the high demands 
placed upon them.„ ”
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servo drives and the geared motors were 
newly implemented.
„Each application is associated with a very 
variable load, which is typical for our plat-
forms. Dynamic, vibration-free movement 
is an absolute must. The drive technology 
and control technology utilised has to be 
robust and needs to be able to cope with 
the high demands placed upon them.“ ex-
plains Marnix Tahon, company founder and 
CEO of MFS.
Nearly every simulator application is diffe-
rent, and they all have very specific requi-
rements in terms of speed, number of axis 
and acting forces. To implement the correct 
design for the geared motors, calculating 
the mechanical forces acting from different 
directions (radial and axial) posed a particu-
lar challenge. In a number of cases, WEG 
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has developed special ratios for the geared 
motors with short lead times.

Complete electrical-mechanical  
solution 

Previously the axis of the servo-controlled 
simulation platforms were controlled with a 
separate PCB electronic card in combina-
tion with a servo worm gear transmission. 
However, the system is now operational 
with a modern PacDrive motion controller 
in combination with the associated servo-
motors. 
When it comes to the mechanical enginee-
ring needs, as part of the turnkey solution, 
the decision was made to use helical bevel 
gear units from Watt Drive, which in some 
cases had application-specific gear ratios 

due to the very special application areas of 
the simulators. In addition, they are equip-
ped with suitable servo adapters, via which 
the servo motors are coupled to the geared 
motors. Depending on the application and 
the number of axes, two, three or six gea-
red motors per platform are used.
The drive packages consisting of geared 
motor and servomotors are integrated into 
MFS’s control software. All movements are 
controlled by the industrial motion controller 
and through the connection of the new ser-
vomotors with helical bevel gear units, the 
axial and radial stress limits were able to 
be increased, as was the energy efficiency. 
What’s more when compared to hydrauli-
cally driven simulators, the electrodynamic 
platforms also produce considerably less 
noise.
„The use of the more efficient helical be-
vel gearbox reduces the power consump-
tion and we can use smaller servo drives 
for the same performance requirements.  
At the same time, the new geared motors 
can withstand higher radial and axial forces 
at the same torque than previous models, 

„ ”The use of the more efficient helical bevel 
gearbox reduces the power consumption 
and we can use smaller servo drives for the 
same performance requirements.
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so that we can increase the dynamics and 
load on the platforms. Overall, the efficien-
cy of the gearbox results in improved per-
formance compared to the solution used to 
date,“ says Tahon.

Higher load capacity

The new motion concept allows the sys-
tems to react very quickly, it means that 
cycle times of 1 ms can be achieved. In ad-
dition to the higher speeds, the advanced 
mobile platforms feature very precise mo-
vement control and higher load capacity. 
For example, work is currently underway on 
a 10 x 15 m platform – gigantic dimensions 
for a motion simulator. Thanks to the new 
drive concept, MFS can now design sys-
tems that would not have been possible in 
the past, e.g. due to the weight that needs 
to be supported. Now, systems of 5-6 ton-
nes of load are possible.
„We’re glad that we can rely on our part-
ners. Automotion and WEG not only to 
supply components, they also apply their 
expertise in order to jointly develop solu-
tions with us. They spare no effort, starting 
with support in the software area through 
to the materials to be delivered and all the 
way to brainstorming regarding the mecha-
nical integration of their components into 
our systems. This flexibility is a fundamen-
tal requirement for us to be able to develop 
our application-specific simulators,“ says 
Tahon.
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We’re glad that we can rely on our partners. 
Automotion and WEG not only to supply com-
ponents, they also apply their expertise in or-
der to jointly develop solutions with us.

Marnix Tahon
Company founder and CEO of MFS„

”
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WEG Worldwide Operations

For those countries where there is not a WEG own operation, find our local distributor at www.weg.net and www.wattdrive.com
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	 www.weg.net 
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