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In late years the spread of robots is remarkable, and the activity spreads through the intelligent field
not only an industrial field including the automated factory. Multiple joints robot arms of spread is
expected as a worker for the human being, because the robots have high flexibility and they can
take a variety of work. One of the most important work that a robot takes is transferring. In the
industrial field, the robots are demanded high-speed transferring without generating vibration to
improve productivity and quality of products. In the intelligence field, the robots are demanded
safety transferring which not to injure a person, when robot collides with the person.

This paper presents the vibration control strategy for two kinds of robot arms which transfer
semiconductor wafers and molten metal, and the safety transfer techniques for intelligence field
robots by applying the strategy.

Firstly we show the vibration control strategy for semiconductor wafer transfer robot. In this
study, we propose an identification technique based on FFT and least-square approach and
proposes to employ a Preshaping approach to reduce the residual vibration. We achieve good
vibration suppression by applying this approach to angular velocity commands for the robot.
However, using a Preshaping approach in that way causes a change in the end-effector trajectory,
which may result in collision of the semiconductor wafer with the processing equipment. For this
reason, we apply the Preshaping approach to end-effector velocity instead of joint angular velocity
to maintain the original end effector trajectory, and then derive the angular velocity by using
inverse kinematics. Hence, we can achieve cycle time reduction by vibration suppression under the
exact tracking to the original trajectory.

Secondly, we show the vibration control strategy for molten metal transfer robots. In this study,
we simulate the liquid vibration in the liquid container by useng a pendulum model, and do path
planning without generating vibration by applying the Preshaping approach. The benefits of the
proposed strategy is showed by an experiment

Finally, we show development of the ultrasonic motor type robot arm to achieve the intelligence
field robot. The ultrasonic motor is an actuator that has advantages such as low speed, high torque
(good response time), and high positioning accuracy. In this study, we analitically compare the

responsiveness of the ultrasonic motors with the electromagnetic motors using those exercise




equation. From the simulation results, a good responsiveness of the ultrasonic motors is clarified in
step and frequency responses, when the output torque of both motors are same and a load is smaller
than the max angular acceleration of both motors becomes same. Another focus of this study is that
a high-speed camera with high-power lens visualizes how the ellitilcal motion changes. By using
the high speed microscope, we examine the relationship between the change of the elliptical
motion and the motor responsiveness analytically and experimentally. The ultrasonic motors don’t
have backdrivablity which is very important for intelligence field robots. By changing the control
signals, we achieve the function on the robot arm which we built. By using the ultrasonic motor
type robot arm, we show benefits of the safety transfer techniques which not to injure a person,
when robot collides with the person.




