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A Study on the Redundant Vibration Analysis for the Development of Scratch
Processing Technology

C. D. Jeon, J. H. Cha, Sh. I. Yun, S. B. Han

ABSTRACT

Unwanted vibrations are inevitably induced’’in other directions when pare unidirectional vibration motion is

desired for the vertical scratching mechanism. Pure vertical vibration motion of the scratching machine can be

obtained by driving identical two motors with symmetrically positioned eccentric unbalance masses. The desired

optimal condition for driving pure vertical vibration for the scratching machine is assumed to be the resonance

condition in that direction. Imposing the flexibility of the scratching machine in the horizontal direction, we can find

out the amount of horizontal vibration component while maintaining the resonance in vertical direction. The desired

stiffness in horizontal direction which produces the minimum vibration in horizontal direction are defined which can

be used as a guide line to design the supporting structure of the scratching machine.
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Fig. 2.1 Schematic diagram of scratching machine
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Fig. 2.2 Two DOF of vibration system
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Fig. 3.1 Steady state vibration amplitude of scratching
machine in x and y direction

(1) Steady state vibration amplitude in y
direction

(2) Steady state vibration amplitude in z,
direction when k, =03 k, -

(3) Steady state vibration amplitude in z

direction when k, =22k,
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Fig. 3.2 Elliptical motion of scratch pad with significant
amount of z-directional vibration
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