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Introduction: A surface acoustic wave (SAW) linear motor is developed
utilizing the friction principle for driving. When a slider is placed on the Rayleigh w 1 R |
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waves generated on a piezoelectric stator due to application of RF power, the slider e =i |
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moves In reverse direction of the wave propagation due to friction between stator and gé%fg»:ﬁ‘ LT -
slider. A LINbO; piezoelectric substrate Is used as stator where comb-structured Al ; / LT ///j o i
electrodes are fabricated and called as Inter-digital transducers (IDT). ggaé;%fr' T LT ))2
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Results from Simulation of the Device in COMSOL
Rayleigh wave propagation direction Multiphysics®: Below the given graphs demonstrate
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/‘"(/ 5 YANRANRA VRIS the results obtained from of the Multiphysics simulation of the SAW motor.
| : von Mises stress (N/m?
Parameters |Value |Units | ... (NfTF)
S , = _
= Young’s modulus of 21569 Pa S 200E+07 M M
Slider —
% 1.50E+07 - M WM M M
Stator: LINbO; 10Ung s moaillus of 173e9 Pa S 1 00E+07 - W W
Vv — Stator 8
: : 0 : : : . : : Q 5.00E+06 -
Propagation of Rayleigh wave Slider placed in contact with stator Poisson’s ratio of 0.29 _ = ' “f 1 M]\ i* Llu
Slider : % 0.00E+00 . . . -
. i . - S 0 0.00002  0.00004  0.00006 0.00008
COm pUtatl()naI Meth0d82’4 Poisson’s ratio of L _ > 5.00E+06 - )
The motion of the slider in tangential . | me
"\ direction Frequency 082 | Mz
| Levitating - snder . 1 J - i Parameters used for Simulation Von Mises stress on the stator due to the slider
ontact > =— |k
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The normal friction can be given by Translational Motion of the Slider (um) - Speed of the slider (m/s)
6 __018 -
AE/Rd*® £, 2 016
Contact and levitating motion of the slider! F, = 2 = — 0.14
: .- : = 2 0.10
The motion of the slider in normal The tangential friction can be given by z 3 @ 008
. : _ : v 2 - < 0.06
direction can be represented by, R = 1y Fysign(u, — %) § . = 004
During contact position: X : Position of the slider in tangential direction I | | | 5 002
3 ! ks O 0.00 . . .
z : Position of the slider in normal direction 2 4 0.00001 0.00002 0.00003 0.00004 20200000 000001 000002 ~ 000003  0.00004
5 — iJ‘(F R 7—F )dt u, : Vibration amplitude in vertical direction = Time (s) Time (s)
m " ‘ P u, : Vibration amplitude in horizontal direction Motion of the Slider Speed of the Slider
q cos( et m : Mass of the slider
.uz (a) ) . . ! '_ Applied frequency _ Motion of the Slider in vertical direction (m/s)
During levitating position: F, - Force applied on the slider 1.20E-03 -
F, : Force in normal direction S O 1.00E-03 -
7 — ij‘(_R 7 —F )dt F. : Force in tangential direction g £ 8.00E-04 - ﬁ
m ‘ g w : Angular frequency = < 6.00E-04 |
k : Wave number [IRs ‘2‘88583 :T ‘
d=0 E:Yogng’s,mod.ulus %%o.boaoo 'l]‘l_“Hj,LﬂLun“.“...._...‘....-....._
v . Poisson’s ratio c = -2.00E8§0HFd0° 2D0E-05 4.00E-05 6.00E-05 8.00E-05 1.00E-04 1.20E-04 1.40E-04 1.60E-04
d : Space between stator and slider -% % 4.00E-04
: : _ _ = O -6.00E-04 -
Modeling iIn COMSOL Multiphysics®: Time (s)
Geometry Settings: Sub-domain Settings: Motion of Slider in Vertical direction
» The 3D plane geometry of a delay  » The substrate used for the simulation » The COMSOL simulation uses the coupling of piezoelectric and solid
ine made of piezo-substrate Is is 128° rotated YX-cut LiINbO,. mechanics physics. | -
modeled as shown below. > Slider is made of silicon » The frequency applied for the simulation is 8.82 MHz.
> The size of the piezo-substrate used Boundary Settings: » The translational motion of the slider achieved which Is shown in the

figure above, where the slider moves in a step size motion.
» The motion of the slider in vertical direction get saturated after couple of
Rayleigh waves have passed.

IS 400 pum (1 A) X 2000 pm (5 A). > The slider is in contact pair with the
» The size of the IDT electrodes are stator.

400 pm (1 A) X 100 pum (1/4 A) used.

» The motion of the side boundary Is - - - -
> Slider is of 200 um X 100 um X 100 et free to move in prescribed » 20 MPa str.ess IS generated on stator due to motion of slider upon it.
um having cylindrical projections at displacement. Conclusions: The slider in the SAW motor can make motion in micro
bottom of diameter 20 um and spaceé 5. guent meshing was done for all the step when a burst of signal is provided as per the above figure and attains a
20 pm. domains. speed of 0.3 m/s with the application continuous power signal of high
frequency of 8.82 MHz Rayleigh wave. The movement of slider In vertical
Time=9e-7 Surface: Total displacement (um) " , direction Is stabilized with minimum time duration near about 0.16 ms.
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