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Wind Energy

New vibration isolation technology for the high-tet industry

Semiconductor Industry

Floor vibrations are a problem to high accuracy mebatronics

The high-tech industry constantly requires improgatof the accuracy of mechatronic
systems. A lot of today’s systems require nanoneteuracy and some even accuracy at
picometer level.

For this high-tech equipment it is essential tmelate floor vibrations that disturb the
system’s accuracy.

In environments where systems with high accuraeypéaced, vibrations with amplitude at
micrometer level are present. These vibrationsinipat low frequencies around 1 Hz (see
figure 1) - are limiting the performance of a medcbaic system.
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Figure 1: Ground vibrations measured at "the nanola

b” of TNO Science and Industry, Delft, NL

Today's passive vibration isolation technology @ sufficient to reduce disturbances caused
by low frequency vibrations because they are ogthifor high frequencies. Passive vibration

isolation technology that is optimized for low frencies lacks stability.
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Engineering for a small planet

New technology for active vibration isolation

TNO developed a new technology that reduces fldmations at low frequencies anc
also suppresses disturbances caused by machinenaotel his technology enables
suppression of at least 30 : 1 around 1 Hz. Sfateecart commercial active vibration
isolation technology shows a suppression of 3roirad 1 Hz. MECAL and TNO, bot
from the Netherlands, started a project to implenti@s new technology and have now =
completed a 6-DOF (Degree Of Freedom) isolatedqstat the ‘Humming Bird’ S e
(figure 2). The platform consists of a table topmended by soft mounts and includes 6

sets of actuator / sensor modules and a 6 DOF motntroller to measure and suppress

table vibrations in all translational and rotatibd&ections.

Figure 3 shows transmissibility functions
measured on the 6 DOF Humming Bird
prototype. The results are obtained by
measuring floor vibrations in three
directions (X, y, z) both on the floor and
on the isolated table top, using
geophones (figure 2). The results shown
are obtained with hammer excitation, but
measurements without excitation show
comparable results.

Figure 2: Humming Bird prototype equipped with
geophones measuring floor vibrations
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Figure 3: Measured transmissibility graphs on 6 DORHumming Bird prototype, transfer functions from fl oor
vibrations to table vibrations in z and x, y directons. Red: reference / no reduction.

Although the used sensors are not ideally suitebteeasure below 3 Hz, the measurements
clearly show strong reduction of vibrations in #rgire frequency range measured, in both
vertical (z) and horizontal (x, y) directions. lartical direction suppression of floor vibrations
even reaches a factor 100 in the frequency rargendr3 Hz.

Currently the motion controllers and mechanicsogrtemized to improve the performance of
the active isolation. Especially in horizontal dtiens this will lead to better performance in
the frequency range 20-80 Hz.



