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Welding Characteristics of Ultrasonic Plastic Welding Using Higher Resonance Frequencies - Ultrasonic Plastic
Welding Using Higher Resonance Frequencies (Report.2) -
by Jiromaru TSUJINO, Misugi HONGOH, Ryoko TANAKA and Tetsugi UEOKA ( KANAGAWA University)
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Fig.1 Configuration of a 26 kHz longitudinal vi-

bration system for ultrasonic plastic welding .
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Fig.2 Relationship between driving frequency and

- longitudinal vibration velocities at a welding tip of

a 26 kHz vibration system .
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Fig.3 Frequency spectra of a longitudinal vibra-
tion welding tip at no load condition. Driving volt-
age: 10 Vrms. Fundamental resonance, first and
second higher rsonance frequencies f,, f,. f,,
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Fig.4 Relationship between welding time, defor-
mation and weld strength of 1.0-mm-thick polypro-
pylene sheets welded by fundamental resonance fre-
quency. Driving voltage wave form: sinusoidal,
square and triangular waves.
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Fig.6 Welded conditions of 1.0-mm-thick polypro-
pylene sheet specimens welded by welding time 4.0
s using (a) sinusoidal wave and (b) square wave
driving voltages.
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Fig.5 Relationship between welding time, defor-

mation and weld strength of 1.0-mm-thick polypro-

Dylene sheets welded by fundamental, first and sec-

ond higher resonance frequencies. Driving wave

Jorm: sinusoidal wave, square and triangular waves.

Specimen : 1.0-mm-thick
polypropylene sheets

Driving voltage : 400 Vrms -0O— Sinusoidal wave
| Static clamping —\—- Triangular wave |

pressure : 497 kPa —{}—-Square wave
Welding time : 4.0 s
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Fig.7 Welded areas of 1.0-mm-thick polypropylene
sheet specimens welded by welding time 4.0 s using
(a) sinusoidal wave, (b) triangular wave and (c)
square wave driving voltages.
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