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A Study on The Actual Application of the Least Order Load Observer and
Effective Online Inertia Identification Algorithm for High Performance Linear Motor
Positioning System

& g e
(JoohnSheok Kim)

Abstract - As well known when the linear machine is operated between two points repeatedly under positioning control,
there are various positioning error at the moment of zero speed owing to the non-linear disturbance like as unpredictable
friction force. To remove this positioning error, a simple least order disturbance observer is introduced and is actually
implemented in this study. Due to this simple algorithm, the over-all machine system can be modified to simple arbitrary
given one-mass load without any disturbance. So, the total construction process for positioning control system is much
easier than old one. Moreover, to generate a proper effective position profile with the limited actual machine force, a very
powerful on-line mass identification algorithm using the load force estimator is presented. In the proposed mass
identification algorithm, the exact load mass can be calculated during only one moving stage under a normally generated
position profile. All presented algorithm is verified with experimental result with commercial linear servo machine system.

Key Words : least order disturbance observer, Load mass identification algorithm, linear machine positioning system
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Fig. 1 Friction Model.
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Fig. 2 Block diagram of the linear machine positioning system with the load observer.
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Fig. 3 Operation waveform without load observer.
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Table 1 Parameter of the linear machine.

SeoE_ | & Bl
Ry 27 R Stator R. (DC eq.)
L, 0.7 mH Stator L. (DC eq.)
Kp 12 N/A Force Const. (DC eq.)
M 2.1 kg Total Mover Mass
Umax 30 m &=
Scaler 1 um Linear Scaler resolution
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