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Abstract : In order to avoid friction and scratching between the conveyor and the precision components when conveying object,
an compact non-contact acoustic levitation prototype is designed, and the feasibility is theoretically and experimentally verified.
The symmetry model is established through kinetic analysis with ANSYS. The modal and the coupled field computation at the
central point of the transfer platform are simulated. The simulation results show that pure flexural or mixed flexural wave
shapes appear with different wave numbers on the platform. Sweep frequency test is conducted on the compact platform proto-
type. The levitation experimental results confirm the feasibility of the ultrasound transfer process, the levitation frequency
range and the mode of vibration. The theoretical and experimental results show that the optimal design of the modal and the
carrying capacity of the driving platform is necessary according to different conditions. The research results provide a reference

for the design of the mode and bandwidth of the ultrasonic levitation platform.
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Fig.2 Designed prototype of NFAL platform Fig.3 Schematic diagram of designed NFAL platform
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Tab.1 ANSYS electro-solid coupling model
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Tab.2 NFAL platform material properties

) HRE B /GPa MR R/ (kg m™) JEHRFEH/(C e m™2)
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i 26 | |10.5 0 0|
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Tab.3 NFAL platform ANSYS modal shapes
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Tab.4 Dot matrix scanning device experimental results

5 $i% /Hae I 7 3% 7 1 / o WRRE/ % BIFRE
1 393.7 75.12 5.8 %
2 1425.0 161. 4 2.5 H
3 2115.6 162.03 7.7 el
4 3671.9 238. 65 1.1 %
5 5 240.6 143.04 9.5 %
6 6 037.5 200. 8 1.4 %
7 6612.5 102. 35 9.1 A
8 7 965.6 264, 42 2.9 H
9 9 668.8 101.19 13.1 %
10 11178.1 160. 11 6.8 A
1 14 353.1 327.84 3.3 %
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