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Mass Estimation of a Permanent Magnet Linear Synchronous Motor by
the Least-Squares Algorithm
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ABSTRACT

In order to tune the speed controller in the
linear servo applications the accurate information
of a mover mass including a load mass is
always required. This paper suggests the mass
estimation method of a permanent magnet linear
synchronous motor(PMLSM) by using the
parameter estimation method of Least-Squares
algorithm. First, the deterministic autoregressive
moving  average(DARMA) model of the
mechanical dynamic system is derived. The
application of the Least-Squares algorithm shows
that the mass can be accurately estimated both
in the simulation results and in the experimental
results.
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Table 1 Specifications of a PMLSM

AAFH 84.5[N] Rs 3.79[R]
AR 2[Arms] Ls 13.45[mH]

=54 8 7+& Ak 3.2[kg]
F2 4 [42.25[N/Arms]| 33+ 12[mm]
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Fig. 1 Simulink Block Diagram for a mass estimation

of a PMLSM by using the Least-Squares
algorithm
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Fig. 2 Mover mass estimation waveforms of a PMLSM
(trace A: estimated mass[2kg/div], trace B:
Force current component [1A/div], trace C:
velocity[0.5ms/div])
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Fig. 3 Mass estimation waveforms of a PMLSM at load
(trace A: estimated mass[2kg/div], trace B:
Force current component [1A/div], trace C:
velocity[0.5ms/div])
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Fig. 4 Mover mass estimation waveforms of a PMLSM
(trace A: estimated mass[2kg/div], trace B:
Force current component [1A/div], trace C:
velocity[0.5ms/div])
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Fig. 5 Mass estimation waveforms of a PMLSM at l|oad
(trace A: estimated mass[2kg/div], trace B:
Force current component [1A/div], trace C:
velocity[0.5ms/div])
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