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Abstract

A low-powsr—-consumption Magneto—Rheological (MR) fluid damper has bsen designed and fabricated to
suppress the vibration of a space flexible structure. The MR damper fabricated in this study has advantages of
both semi~active and optimal passive dampers, unlike the conventional MR and Electro—Rheological (ER) fluid
semi—active damper. The vibration is thus damped quickly when the damper is controlled semi—actively, and the
vibration energy is dissipated by an optimal passive damper in the absence of control. To implement the
aforementioned damper, we fabricated an slectromagnet combined with a permanent magnet. Its performance
and the charactsristics of the damper with the newly developed electromagnet were subsequently measured.
The performance of the damper has been confirmed by vibration suppression experiments using 10-bay truss

structures.
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Figure 3 Magnetic—flux density distribution of the

electromagnet near point O
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Table 1 Values of electric—current inputs to the coil to cancel magnetic—flux density at point O formed by

permanent magnet combined with blocks of various gap sizes.

Magnetic—flux density (mT) | 10 15 20 25 30 35 40
Gap (mm) [Fig. 2] 08 063 05 041 018 01 0
Electric—current (A) 019 024 032 041 048 057 081
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Figure 5 Block diagram for vibration suppress

experiments
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Figure. 6 (a) 10-bay truss structure,

(b) MR damper installed on the root of truss
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Figure 7 Time histories obtained from semi—active MR

damper with newly designed electromagnet and passive

MR dampers
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Conventional MR damper, (b) MR damper fabricated in
this study
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