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Method of Kinetic Thrust Measurement of Linear Actuator Using Load Cell and Accelerometer
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The kinetic thrust of a linear actuator (LA) is measured with a load cell connected between the test LA and a load
LA. The case of LA with short stroke, the kinetic thrust obtained using this method is not accurate, because the inertial
force affects the load cell under the high-speed reciprocating motion of the LA.

In this paper, we propose a novel method of kinetic thrust measurement using an observer-inputted output of the
load cell and the acceleration of the test LA, and examine the proposed method. The estimated kinetic thrust F,
obtained by the observer agrees with the kinetic thrust obtained by simulation. In the measurement, the ratio of F,
to 2 Kl (Ky is the thrust constant of test LA, I is the exiting current) is 0.94 to 0.85 in the frequency range from /=
10 to 100 Hz. F, decreases with increasing frequency because of eddy currents in the yokes of test LA. Therefore, it is
considered that the proposed method is appropriate, as ascertained by simulation and measurement. In addition, it is
necessary for the leaf spring of the test LA to be light and to have a fixed spring constant for the high-precision

measurement of kinetic thrust.
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Fig. 2 Dynamic model of kinetic thrust measurement of LA.
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Observer Table 1  Specifications of LA, LDM, load cell,
i v C— and accelerometer.
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F LDM—»(,—».—> g
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Fig.4 Frequency characteristics of kinetic thrust by
conventional method (simulation results).
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due to Ky, my, and C; (simulation results).
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