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Welding Characteristics of 27 kHz and 40 kHz Complex Vibration Ultrasonic Metal Welding Systems
by Jiromaru TSUJINO, Tsutomu SANO, Soichi TANAKA and Hayato OGATA

(KANAGAWA University, Faculty of Engineering)
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Fig.1 Configuration of a 100 kHz ultrasonic weld-
ing system using a longitudinal-torsional vibration
converter.
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Frequency: 99.454 kHz
Driving voltage: 10 Vrms
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Fig.2 Torsional vibration velocity and vibration phase
distributions along a complex vibration converter
with a slitted part of 2.2 mm depth. Driving voltage:
10 Vrms.
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Fig.3 Vibration loci at a free edge of a converter.
Driving voltage: 50 Vrms.
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Fig.4 Relationship between welding tip vibration
velocity of longitudinal part, input power and weld
strength of 0.3-mm-thick aluminum plate specimens.
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Fig.5 Relationship between welding tip vibration
velocity of logitudinal part, input power and weld
strength of 0.3-mm-thick electlyrically polished
aluminum plate specimens.
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Fig.6 Relationship between welding time, input
power and weld strength of 0.3-mm-thick aluminum
plate specimens.

250+ 25
0.3 mm-thick and 5 mm-wide
| [@luminum plates (JISA1100-0 )| Frequency
200 |- 520 { Electrolytically polished ) 188.75 kHz
E = (95 ‘ Input power
-150 -£ 15 O S
2 2
g o
£400 | B10f ey A
2 |3
50 | = 5 el B ]
Vibration amplitude: 1.8 um
0 Static clamping force: 12.8 MPa
0 2 4 6 8

Welding time (s )
Fig.7 Relationship between welding time, input

power and weld strength of 0.3-mm-thick electrically
polished aluminum plate specimens.
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Fig.8 Welded conditions of aluminum specimens
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