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Design and FEA of Linear Ultrasonic Motor Using Two Langevin Type
Vibrator

Hyd, weja Zgg’
{Myeong-il Choi, Tae-Gone Park, Myong-Ho Kim)

Abstract

Transducer for linear ultrasonic motor with symmetric and anti-symmetric modes was studied. The
transducer was composed of two Langevin-type vibrators. In order to excite two vibration modes, Two
Langevin-type vibrators must have 90-degree phase difference with each other. As result, tip of
transducers moves in elliptical motion. In this paper, vibration shape of transducer was simulated and
The resonant frequency and maximum displacement were calculated using the FEA (Finite Element

Analysis)
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Fig. 1. Structure of transducer Fig 2. Flow chart of FEA
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Table 1. Size of transducer +E AN F vk

rl r2 al c a2 | hl1 | h2
[mm]}| 10 5 42 5 10 4 10
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Table 2. Material characteristics

Aluminum PZT
Young’'s modulus Y y
e nod 7610 76x10
Density,
p [Kg/m’] 2700 7730 1% 3. s8es 29
Poisson’s ratio 03 03 Fig. 3. FEA model
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Fig 4. Maximum admittance at resonant
frequency
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Fig 6(a). Displacement of Uy direction
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Fig 5. Vibration made at resonant frequency s . etiml
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Fig 7. Resonant frequency against th
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Fig. 8. Change of displacements during
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