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A study on the dynamic characteristics of exciting Flexural beam
by ultrasonic wave
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ABSTRACT

In recent years, the semiconductor industry and the optical industry is developed rapidly. The recent demand has expanded
for optical components such as a optical lens, a optical semiconductor and a measuring instrument. Object transport systems
are driven typically by the magnetic field and the conveyer belt. Recent industry requires more faster and efficient transport
system. However, conventional transport systems are not adequate for transportation of optical elements and semiconductors.
Because conveyor belts can damage precision optical elements by the contact force and magnetic systems can destroy the
inner structure of semiconductor by the magnetic field.

In this paper, the levitation transport system using ultrasonic wave is developed for transporting precision elements without
damages. This transport system is using 2-mode ultrasonic wave excitation and flexural beam modes shapes are evaluated. It
compare‘d simulation results with experimental results )
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Fig. 1 Bending Moments and Shear Forces in a
Beam
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Fig. 2 Beam Model of Prototype
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Table 1 Natural Frequency of Euler Equation

n th Mode Frequency (kHz)
26 th 20.2
27 th 21.7
28 th 23.3
29 th 25.0
30 th 26.7
31 th 285
32 th 30.4

Modal Amplitude
o

0 100 200 300 400 500
Length along bar-x (mm)

Fig. 3 Mode Shape of 28.5kHz
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Fig. 4 Modeling of Flexural Beam
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Table 2 Input Conditions for FEM Analysis

Flexural Beam
Mesh Type Sohd Mesh
Mesher ' Standard
leper
Mesh E‘ement 0.005m
Size
Nodes 2618
Elements 300
Elastic
Modulus 7.17E+10 N/m2
Properties | Poisson's 0.33
Ratio )
Shear
(Duralumin | Modulus 2.69E+10 N/m2
7075) Density 2810 kg/m3
Yield
Strength 5.03E+08N/m2
Side 2 face =
Boundary Constraint (- .0 -)
Condition onstram End 2 face =
(0, -, )

Table 3 Natural Frequency of FEM Analysis

n th Mode Frequency (kHz)
33 th 21.8
34 th 23.4
35 th 25.0 1
36 th 26.5
38 th 28.2
39 th 30.0
40 th 31.7

Fig. 5 Mode Shape of 28.2kHz
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Fig. 6 Layout of an Object Transport System.
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