Journal of the Korean Society of Manufacturing Technology Engineers 22:3 (2013) 421~428

Http.//dx/doi.org/10.7735/ksmte.2013.22.3.421

<( Technical Papers ))

Et7E| olsE thgsts /XEF
A

= o a
=
o o

ISSN 2233-6036

ZxE et aE2Hel SN U

A Method of Effective Vibration Reduction for Positioning Systems Undergoing
Frequent Short-distance Movement

Seong-Wook Hong”, Gyu-Hyun Bae®

“ Department of Mechatronics, Kumoh National Institute of Technology Daehak-ro 61, Gumi, Gyeongbuk, 730-701, Republic of Korea

ARTICLE INFO ABSTRACT

Article history:
Received 7
Revised 7
Accepted 19

January 2013
February 2013
February 2013

Keywords:

Positioning system
Velocity profile
Short-distance movement

Input shaping

The current vibration reduction methods for positioning systems lead to
either complicated motion or the need for additional hardware when the
positioning systems carry out frequent short-distance movements. This paper
proposes a simple yet efficient vibration reduction method for positioning
systems subjected to frequent short-distance movements. The essence of the
proposed method is the trapezoidal or triangular velocity profiles,whose
acceleration/deceleration rates are designed to be related to the natural
frequency of concern. The combined use of the proposed method and the
input shaping method is also proposed for the possible application to multi-
mode systems. Experiments are performed to validate the proposed method.

The simulation and experiments prove that the proposed method is of great
use for residual vibration reduction in positioning systems subjected to
frequent short-distance movement.
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Fig. 1 Conceptual 1-DOF dynamic model of flexible positioning
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Fig. 2 Unit-step response
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