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5.2 Temperature

The ideal operating temperature for PILine® motors is between
10 °C to 40 °C. At lower temperatures, power transmission and
maximum achievable speed are reduced due to the decreased
inverse piezoelectric effect. For operation at temperatures
above 40 °C, a reduction of motor power is advised to prevent
overheating (see Fig. 10).

5.3 Load

Extended operation at high motor power leads to overheating
and causes wear that could be prevented.

m It is recommended to keep the motor output below
60 %. The remaining 40 % is dedicated to acceleration,
deceleration and use as a control reserve.

= PILine® motors undergo the heaviest load during
acceleration and deceleration, while overcoming
stiction. Try keeping them as low as possible, especially
when moving heavy masses. Generally, 1,000 mm/s?
is a good value, although a PILine® motor can easily
achieve 10,000 mm/s2.

= When targeting the same destinations repetitively,
bumps may form on the runner. From time-to-time,
try targeting a destination further away to promote
smoothening of the runner surface.
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6 Conclusion

Despite the wear-related drive principle, PILine® piezo motors
are perfectly fit for applications where continuous operation is
required.

As a general rule of thumb, PILine® systems typically reach
2,000 h of operation, 2,000 km or 20 million cycles, whichever
occurs first. The operating time of 2,000 h corresponds to the
actual duty time of the stage.
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About PI

In the past four decades, Pl (Physik Instrumente) with
headquarters in Karlsruhe, Germany has become the leading
manufacturer of nanopositioning systems with accuracies in
the nanometer range. With four company sites in Germany and
eleven sales and service offices abroad, the privately managed
company operates globally.

Over 850 highly qualified employees around the world
enable the Pl Group to meet almost any requirement in the
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field of innovative precision positioning technology. All key
technologies are developed in-house. This allows the company
to control every step of the process, from design right down
to shipment: precision mechanics and electronics as well as
position sensors.

The required piezoceramic elements are manufactured by its
subsidiary Pl Ceramic in Lederhose, Germany, one of the global
leaders for piezo actuator and sensor products.

PI miCos GmbH in Eschbach near Freiburg, Germany, is
a specialist for positioning systems for ultrahigh vacuum
applications as well as parallel-kinematic positioning systems
with six degrees of freedom and custom-made designs.
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