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Abstract In this paper, the theoretical research and simulation using the Finite Element Method (FEM) to design
and form a micro-pattern for an ultrasonic horn is described. The present method is based on an initial design estimate
obtained by FEM analysis. The natural and resonant frequencies required for the ultrasonic tool horn used for forming
the fine pattern were predicted by finite element analysis. FEM analysis using ANSYS S/W was used to predict the
resonant frequency for the optimum technical design of the ultrasonic horn vibration mode shape. When electrical
power is supplied to the ultrasonic transducer, it is converted into mechanical movement energy, leading to vibration.
The RFID TAG becomes the pattern formed on the insulating sheet by using the longitudinal vibration energy of the
ultrasonic tool horn. The FEM analysis result is then incorporated into the optimal design and manufacturing of the

ultrasonic tool horn.
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Table 1. The material properties of the tool horn

Material STD-11 (60kHz)
Density(kg/m’) 7,700

Modulus of Elasticity(GPa) 190

Poisson’s Ratio 0.27
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Table 2. Tool horn frequency and vibration mode

Hom 60Ktz tool horn vibration mode

Mode
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