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Fig 1. Shape of torquer
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Fig 2. Torquer coil
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Fig 3. Magnetization configuration of permanent
magnet
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Table. I. Characteristics for rare earth magnets
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Fig 5. Methodology from axial magnet to radial mag-
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Fig 6. Flux density distribution
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Fig 7. Design flow of torquer
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Fig 8. Characteristics of torquer vs. coil diameter
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Table II. Simulation results of torquer
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A4 deg /sec /mA 0.39965
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Table Il. Experimental data of torquer

71FEZ A4 deg /sec /mA
x % 0.40777
y = 0.40854
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The role of the torquer in dynamically tuned gyroscope (DTG) is to erect the slanted rotor straight. This paper
presents the design method of the torquer,

The torquer must satisfy the desired maximum angular velocity condition. The performance of magnet -residual
flux density, maximum energy product, and so on-is limited by the material characteristics. So we should design
the torquer with the limited condition that magnet performance is given, If the mechanical size of DTG is deter-
mined, the dimension of the torquer is calculated and the space of the torquer becomes constant. Therefore, if we
determine the diameter of the torquer coil, the number of coil turns is calculated automatically,

Using these dimensions, we can calculate the torque and the scale factor. The maximum angular velocity is
computed if we know the maximum current density,

The analysis of the torquer was carried out by the 3-dimensional finite element method. The proposed algorithm
of the torquer design was valid in comparison with the experimental data obtained from fabricated DTG,



