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Abstract: In an effort to develop and implement an inertial balance with high performance, the response characteristics of
a load cell, which are some of the critical parameters for optimal system design, were evaluated using a sample object of
approximately 100 g under microgravity conditions. To this end, a 15-m drop-tower was used to produce microgravity
conditions, and the response characteristics of the load cell were investigated in terms of the variations in the magnitude
of the deceleration of the sample object, noting that the mass of a living animal should be determined in microgravity.
An analysis of the ratio of the inertial forces clearly demonstrated that the average velocity of a load cell plate should
be higher than 0.5 m/s to meet the design requirements.
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Fig. 1 Schematics of an internal balance with two
load cell plates for specimen and reference
objects
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Table 1 Summary of load cell and BDLC motor

specification
HW Major Specification
Max Capacity 3kge
Load Rated Out 20mV/V
Cell Non-Linearity 0.02 %
Resolution 1 : 5000
Rated Speed 4000 RPM
Rated Power 70 W
BLDC
Rated Torque 0.175 N'm
Motor
Rotor Inertia 95 grem’
Peak Current 20 A
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Fig. 2 System block diagram of internal balance
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Fig. 3 Images of a 15m drop-tower and inertial
balance installed inside the drop capsule
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Fig. 4 Acceleration and load cell output signals plotted as a function of time
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Fig. 6 Load cell output signals plotted as a function of time
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