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Design of Ultrasonic Linear Motor for X-Y Stage
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Abstract

An ultrasonic linear motor was composed of a
slider and a stator vibrator including piezoelectric
material and elastic material. The ultrasonic linear
motors mainly consist of an ultrasonic oscillator
which generates elliptical oscillations. Elliptical
oscillations are generated by synthesizing two
degenerated modes. The design of a stator for an
Ultrasonic linear motor was optimized with respect
to vibration mode and direction of vibratory
displacement by employing the finite element
method. The motors were designed by varying the
width of stator vibrator and the thickness, the

length and the position of piezoceramics.
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Fig. 2. Fourth bending mode of stator vibrator
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Fig. 3. Piezoelectric transverse mode
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Fig. 4. Comparison of displacement by varying
width of stator vibrator
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Fig. 5. Comparison of displacement by varying
thickness of piezoceramics
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Fig. 6. Comparison of displacement by varying
length of piezoceramics
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Fig. 9. Displacement of Uz at stator vibrator

9 Apelel kAol 2(mmld W WL A F
& ¢ AT waM GFnE ggHe] A
T 36.7293x3.19409 % 2(nn), A Al ebe 9

A4 11.01883%x3.1940970.8(mm) & A A
g st

Fig. 8 9% Ux, Uz¥ e ®HAFS 3
Fao A MZAZ A xy xz, xyzB R ¥
Attt Fig. 82 UxWdozo a9 %#s vy
i, Fig. 9v Uz¥@o=Ro ¥exg Yeld,
+E ok MYE - S WS Ve

ol
QL

M9 &dl 7]+ (projection)®] ¢
Z53 guo] BZEe AEAE F4e W
8o} 7] 7 (Projection) ¢t 7 el k@ Alate, &
AL @Frvlger FAHAMAG 2S04 gy
EeldAel Fod IEAdEs dMel Iy

(projection)®] #2& A3t

-319-



Fig. 10. Vibrator with projection
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