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By design a machine basic purpose is to transform energy into multiple con-
trolled mechanical movements in order to improve what human being can
do. The concem of every machine builder is therefore to build machines
that are producing more, faster, while consuming less energy.

Engineers have been working for centuries on the way to improve the speed
and the efficiency of their machine. From humanly actuated machines to e-
lectrically actuated machines, their concems have always been the same:
How to transform a force into more productive mechanical movement.
Actually everything really started when the electrical motor took place in the
industrial machines. From the earlier stages when motors were just turning
shafts up to fully variable speed controlled motors like available today, ev-
ery change in motor technology has open a new green field for leap frog evo-
lution in machine design.

Although the motor could be seen as a key element for reducing the mechan-
ical complexity and cost embark in the machines, it is also obvious that the
concern of every machine builder starts always with the mechanical transmis-
sion. Therefore it is very important to understand the challenges, the phys-

ics and also the limits of the different kinematics that could exist.

This knowledge, in our IT world is no longer transmitted in a simple and
comprehensive manner. Most of the academics have turned their focus to
computer systems.

Anyhow the mechanical design which remains the starting point of every ma-
chine-transforming a rotary movement into a linear one or a movement of any
other kind-is not extremely complex from a physics or mathematics concept
stand point. The mechanical design job requires a lot more practical experi-

[1

ence that is usually not simply documented as “need to know” from gear
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boxes to the most complex cranks.

As a second mandatory step of the machine design stands the Electrical de-
vice choice. And the motor technology is nicely bridging the world of me-
chanical engineers with the Automation engineer one. The electronic tech-
nology did make so huge progress during the last decades that automation
can push the performance limits of the motors and of the mechanical gears
way beyond initial expectations. So that nowadays the motor sizing becomes
more and more an automation issue in particular when the design embrace

features like optimum sizing for energy efficiency.

Dear reader, this book has been developed to combine in a simple manner
year long experiences and theoretical explanations across the complete mo-
tion design value proposition. This was a challenge to rebuild and condense
a complete knowledge of what every one who wants to design machines has
to master. It will offer you a comprehensive approach of the key challenges
through all specialties involved from mechanics, electrical and automation
stand point.

Enjoy the reading and keep this book as a recurrent reference for your ma-
chine design. These mechanical aspects, the basis of advance motor con-
trol and the interactions between these engineering sciences are essential for
our employees and customers so that together we can create more productive

machine.

Alain Dedieu
SVP Motion & Drives
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