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VIBRATION CHARACTERISTIC OF FRUIT-BRANCH SYSTEM
FOR SATSUMA MANDARIN (])

Theoretical Considerations of Motion Stability Criteria and Optimum Excitation Factors

Hiroaki Yamamoro

Abstract

The fruit-branch system of Satsuma mandarin became the theme of this research and the motion

stability criteria of the system for forced vibration were considered on the bases of theoretical equations

and diagrams.

frequency for fruit harvesting.

From the results, author tried to find the optimum regions of excitation amplitude and

1) When the stability criteria of the motions that move in support of the upper fulecrum on citrus fru-

it-branch system are discussed, the system can be substituted by a simple pendulum.

For horizon-

tal excitation, the motion of the system is relatively stable except the jump phenomenon occurred

at resonance.

2) In the case of vertical excitation, the stability criteria of fruit-branch system must be investigated

in the different two motions that occur in support of the upper fulcrum and the lower fulerum on

the system.

Both motions are self-excited vibrations produced by parametric excitation and their

stable or unstable regions are shown by Matieu stability diagram or Von der Pol stability diagram.

3) In order to detach frits effectively without fruit damage of predetachment, it is advisable to select

the following excitation amplitudes and frequencies that lie in stable region for the motion suppor-

ted on upper fulcrum of the system and lie in unstable for the motion supported on lower fulcrum

of it.

4) On the occasion of designing the shaker to harvest Satsuma mandarin, it is satisfactory to possess

the oscillating mechanism that has constant excitation amplitude 4~6cm and continuously variable

excitation frequency.
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