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Recently advancement of science and technology has promoted researches in
development of space technology, and many projects to develop an International Space
Station and an artificial satellite have been going on. To drive important equipment
loaded on a spacecraft, such as a solar cell paddle, antenna, and observation optical
mirror, many actuators are being used. The important points of the artificial
satellite design are downsizing and weight—saving, and they are of course,
requirements for actuators. In this research, we develop a spherical ultrasonic
motor, which can be an alternative to the actuators currently used for the artificial
satellites.

The spherical ultrasonic motor for space is an actuator used in place of the
artificial satellite thruster. The spherical ultrasonic motor for space can be driven
with one motor at three—degree—of—freedom, and its simple structure helps downsizing.




By using the spherical ultrasonic motor for space for the thrusters, we can easily
control direction of the multiple thrusters loaded on the artificial satellite, and
also reduce the number of thrusters to be loaded. As a result, weight-saving of the
artificial satellite is fully expected.

In space, an artificial satellite goes along a fixed orbit, as repeatedly receiving
radiation heat from the sun and entering into the earth shadow where it receives no
radiation heat. Therefore, the spherical ultrasonic motor for space must be capable
of working at both high temperature and low temperature. The Japan Aerospace
Exploration Agency (JAXA) conducts performance evaluation tests for space components
under load with a temperature cycle of -120 to +120 ° C.

In this paper, in order to investigate the characteristics of the developed spherical
ultrasonic motor for space, the relationship between torque, rotational speed, torque
and rotational speed of the motor, durability and operating life are investigated
in the atmosphere. In the same experiment, vacuum chambers are used to investigate
their characteristics. In the atmosphere, construct high—temperature environment and
low—temperature environment, investigate the relationship between motor torque,
rotational speed, torque and rotational speed, create a temperature cycle environment
where the temperature environment of both are repeated, then measure the motor torque,
study the relationship between rotational speed, torque and rotational speed.




