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Abstract

In this paper, the design, fabrication and testing of an integrated three-axis magnetic torque on the cube satellite
driver range in accordance with the requirements of ISIS's external sample. Based on the specified mission
requirements, magnetic torque generators generate a magnetic field around the satellite that interacts with the
Earth's magnetic field and produces a torque on the satellite, so that the satellite's angular momentum can be
changed and controlled. The use of these actuators in the status control system has advantages such as no need
for fuel (such as thrusters), low power consumption, lack of moving parts and is especially popular in cubic
satellites. The focus of the design space is on maximizing the magnetic dipole moment to find the response
vector, including the number of turns, the length and radius of the core, and the number of turns and dimensions
of the non-magnetic nucleus for the air core. The design of the windings based on the optimization method of
sequential quadratic SOP programming under the constraints of inequality requirements such as mass, power,
etc. has been done with the aim of achieving a magnetic dipole moment of 0.2 Am2. This three-axis integrated
torques with their integrated drivers were calibrated by Honeywell's HMR2300 magnetometer sensor after
measuring the generated magnetic field using a magnetic dipole moment relationship. The results show that the
specifications of the designed sample are met.
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