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Development of the Method of High Precision Tightening Method of Hexagon Nut with
Ultrasonic Vibration Resonance by Cross-shape Oscillator
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It is known that it is effective in ultrasonic vibration reducing apparent
friction, and the method of performing screw tightening with little variation is also studied, it is
performed by tightening with the ultrasonic vibration. In use of ultrasonic vibration, a stronger effect
can be acquired by using resonance. In this research, the bolt head or the nut was fastened with
ultrasonic vibration by vibration resonance, and it is investigated about the effect.

The cross-shape oscillator is a kind of oscillation-mixer. Ultrasonic transducers are attached to both
ends of horizontal arm of the oscillator. Each size of vertical and horizontal of the oscillator are
adjusted to about half of wave length so that it might resonate on the target frequency. Since each ends
of the oscillator became the "Anti-node" of vibration and amplitude became the maximum when it resonated,
the socket wrench is attached to the bottom end of the oscillator in order to enhance the effect of
vibration.

Bolted Joint Tightening Friction Ultrasonic Vibration Resonance
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