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Development of the longitudinal-torsional complex vibration source for enlargement bonding area
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Abstract: The welding method of metals by ultrasonic vibration has a problem of directional welding strength, so the vibration

trajectory is a straight line because of the difference between longitudinal and torsional vibration amplitude. The purpose of this study

is development of the vibrator for uniform and high intensity in a welding part. In previous study, the vibrator with diagonal slits

obtains plane vibration trajectory. In this paper, we examine the position of the diagonal slit, frequency characteristics and the

vibration locus.
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Figure 1. Ultrasonic vibration source.
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Figure 2. Welding tip.
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Figure 3. Vibration amplitude of the uniform rod.
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Figure 4. Relationship between frequency
and vibration displacement.

: : : : :
Driven by one frequency

E 4l 23.8 kHz

3

g AN ]
2 o /\ .
[+

3 195 kHz ]
2

w

21}

I—

_2 1 1 1 1

-1 0 1
Longitudinal amplitude [ u m]
(a) Vibration of linear locus

2

. —— .
Driven by two frequencies

=
T

Torsional amplitude [ x m]
L o
T T
1

1 1 1 1 1 1 1

-2 -1 0 1 2
Longitudinal amplitude [ x m]
(b) Vibration of planar locus

Figure 5. Vibration loci.
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