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Abstract

There are a variety of linear drives available for converting a rotary motion into a trans-
lational one. Planetary screw drives (PWG) are among the most suitable for applications
requiring exceedingly high load capacity at maximum reduction ratio.

Up to date, the kinematics and dynamics of planetary screw drives have been poorly
studied. Due to the vastly different motion and degrees of freedom of the planets, find-
ings on roller screws (RGT) and planetary roller screws (PRGTSs) are hardly transfera-
ble.

Within the scope of this work, the system knowledge of the PWG is to be expanded and
the effects of a wide variety of influencing factors of application and geometry are to be
investigated. One of the focal points of the analysis is the undefined motion of the
planets, which is equipped with a high number of degrees of freedom.

Based on the state of the art, multi-body simulations are set up and validated by means
of experiments. The simulations are used to investigate the influence of a wide variety
of factors, such as preload and radial clearance, on the PWG. After analyzing the kine-
matics and the forces between the bodies, the rolling contacts themselves are analyzed
to evaluate the influence of factors of application and geometry. Finally, selected factors
are validated in experiments and the results are evaluated against the state of the art.

The analysis of the effects of the factors down to the contacts allows, for example, op-
timisation of the service life through the appropriate adjustment of the radial clearance
and the pretension. Furthermore, the importance of checking the stability of forces,
movements, contact forces and contact points for the PWG is proved — especially be-
cause of the high non-linear behaviors.
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