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Rolling Moment Control in the NAL
10 cm x 10 cm Magnetic Suspension and
Balance System*

Hideo SAWADA'' , Hisashi SUENAGA™!,
Takayuki SUZUKI'? and Nobukazu IKEDA™

ABSTRACT

To have control the rolling moment acting on a model suspended in National
Aerospace Laboratory (NAL) 10 cm x 10 cm Magnetic suspension and Balance System
(MSBS), two extra pairs of small magnets were attached perpendicular to the model
axis at the both front and rear sides of it. Side force, yawing moment, and rolling
moment acting on the model are controlled by the currents passing through the
system’s four side coils. Test results indicate the roll angle is suitably controlled using
this method. An analytical approximation for estimating the rolling moment with the
existing arrangement of magnetic moments and charges is described. This approxima-
tion correlates well with several experimental results. The NAL MSBS has the
capability of controlling model motion with six degrees of freedom.
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normalized rolling moment
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Rolling moment calibration test results
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Bias effect in 7roll angle conirol
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Coil current change with roll angle
without bias current
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Coil current for roll angle control
with constant rolling moment
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Response wn roll angle for step input
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