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A Torquemeter Utilizing Cross-Spring Flexural Pivots

By
Tamiya Nomura, Keiken NiNomiva, Saburo Kazama,

Toshio MicHiNO and Takeo Kumasaka

Abstract: In order to measure the magnetic torques on spinning spacecrafts (such
as the spin damping torque due to eddy current and magnetic hysterésis losses or the
spin-rate control torque), a torque-measuring instrument has been developed which
utilizes cross-spring flexural pivots as the restoring torque element for the angular
deflection. The measurement is performed by fixing the body to be tested (e.g. the
spacecraft) upon the pedestal which is supported by the pivots, and by recording the
angular deflection of the pivots detected by an auto-collimator. The coil assemblies
for impressing a rotating magnetic field of variable frequency and amplitude around
the test-body are provided and enable one to magnify the magnetic torques with
respect to the in-orbit values if necessary. The whole instrument is mounted on a
seismic protection table and is also protected against the air-flow disturbance by using
a screen.

Calibration of the instrument is performed either with the known torques generated
by standard magnetic moment or by means of free oscillation-frequency measurement
on a standard body of known moment of inertia. The instrument can also be used
for measuring non-magnetic torques and also for measuring the moment of inertia
of a test body. Under favorable conditions, torques down to nearly 10 dyne-cm have
been measured. ,

The principle of operation, design and construction, and obtained characteristics are

described in this report.
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