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Verification of Method for Efficiency Measurement of Linear Oscillatory Actuator
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We already proposed the method for efficiency measurement of the linear oscillatory actuator (LOA) with a load
cell between a LOA and a load motor. However, output of load cell is not an accurate value, because the inertial force
affects the load cell under high-speed reciprocating motion of the LOA. In this paper, we verify that the proposal
method for efficiency measurement is appropriate by deducing equations of motion. Moreover the proposal method is
verified by the both simulation and measurement. Output of load cell becomes larger than the accurate thrust in both
simulation and measurement. However, the accurate mechanical power is equal with the proposal one. Therefore, it
becomes clearness that the proposal method for efficiency measurement is appropriate.

Keywords:  linear motor, linear oscillatory actuator, efficiency, mechanical power, method for efficiency
measurement, load cell, observer
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Fig.3  Block diagram of effencieny measurement
model.
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Table 1 Specifications of LOA, LDM, and load cell.
Item Symbol | Value (unit)
Mass of
mover m 0.553  (kg)
Mass of
spring
participating s 0.757  (kg)
LOA ‘S’g’:;t;“
constant K 109 (kN/m)
Damping
constant G 3466  (Ns/m)
Thrust '
constant Ky 70 (N/A)
Mass of
mover my 0.566  (kg)
Damping
LDM constat C, 1326  (Ns/m)
Thrust
constant Kn 100 (N/A)
iy 0.017 (kg)
Mass
Load cell myy 0.053  (kg)
Spring
constant K 45.5 (MN/m)
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(f=373Hz, I;=028A, L=0.18A, 6=190 deg).
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