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Abstract

We have successfully finished the evaluation of feasibilities of real-time
observation of friction force in Impact-Drive-Motor (IDM) and employing
accelerometersin asthe velocity and position sensors for IDM. The experimental
data showsthat the IDM suffers seriously from the variation of friction force and
thus deteriorate its positioning accuracy. The formula that can predict the
standard deviation of accelerometer-based velocity and position sensors is done.

The results will be verified by the experimental setup.
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actuation mechanism
machines.

The keys to the success of a high
performance IDM drives consist of an
accurate modeling of the friction mechanism,
a rea-time feedback system and etc. In this
project, we propose employing
accelerometers on the dlider of the IDM drive
as to better understanding of friction
mechanism in an IDM drive, as well as to
provide the necessary feedback signal for the
real-time positioning control.

The accelerometers that’d be able to
measure the acceleration of IDM drives in
out-of-plane direction will be utilized for the
friction  modeling. Meanwhile,  the
accelerometer-based position sensors will be
utilized to provide high position sensing
resolution.  However, due to the
double-integration operations on the signal
obtained from accelerometer-based position
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PR 4o B RN 3 gopl ®  sensors, thehigh precision resolution can only
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Abstract

This project studies the feasibility of
employing suitable sensing elements on the
proposed Impact-Drive-Mechanism (IDM)
drives as to improve the servo resolution of
the drives and be implemented as the
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last for a short period of time, and thus
suitable signal processing techniques and
another position senor, which only needs to
have coarse sensing resolution, have to be
incorporated in the system.

Keywords. Impact Drive Mechanism (IDM),
Accelerometer-based position sensor,
Friction mechanism modeling
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