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Modal analysis and optimization of cylinder-shelcircular ultrasonic
plastic welding tool
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Abstract: A kind of large-dimension circular ultrasonic plastic welding tool composed of cylinder, shell and disk is brought
forward, and an analysis of its coupled vibration is made. Meanwhile the designing and optimizing method based on FEA is
developed. The result of analysis and optimization shows that the cylinder-shell tool has good vibration performance when the
radial size is more than one wavelength, so the cylinder-shell plastic welding tool is a kind of new valid structure for the tool

with large-dimension circular radiation surface .
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Fig.1 Large-dimension circular vibrator
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Fig.2 Large-dimension circular ultrasonic plastic welding tool
A TR e RS B A 1 e 50 I g A8 FL 3 i 2R
—BUIRBEFE, AR i 22 AR AR
B RS TR, [ Z AR 5,
ARALARTR . HR A DAL #r S ABBE,  mIRE I 2 i iy
IIE N L 3 TR LR R TR

‘!k;mH
N

L 2

N\

3 KRG RERER STk

Fig.3 Elements of large-dimension circular tool
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Fig.4 Sections of cylinder-shell tool
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Table 1 Coupled vibrations of welding tool elements
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Fig.5 Optimization model of cylinder-shell tool
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Fig.6 Relation between iteration and design variable H;
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Fig.7 Relation between iteration and state variable FREQ
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Fig.8 Distribution of vibration amplitude along diameter on the
radiation surface
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Table 2 Optimal results of cylinder-shell tool
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