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Fig. 1 Schematic diagram of Braille display cell’s structure
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Fig. 2 Schematic diagram of Braille display cell” s vibration

form
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Tab. 1 Parameters of Braille display cell

FE H B % 2k /mm 12.50
JE HL B )R /mm 2.00
YIS Z 242/ mm 12.50
5 3552 R /mm 2.00
JE LT ot 28 S MR/ mm 23.00
FE L A SR SR AR /mm 25.00
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Tab.2 Parameters of squeeze film analysis model

S8 HfE
B 242 /mm 12.5
2B IR E/ (Pass) 1.79X10°°

R 58 i /M Pa 0.101
— w=20kHz
—— w=25kHz
=30 kHz
—— w=35kHz
—— w=40 kHz
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Fig.3 Variation of ¢ value with floating heights at different

excitation frequencies
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Fig.4 Schematic diagram of squeeze film generation
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Fig. 5 Schematic diagram of overpressure generation
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Fig.7 Structure block diagram of the experimental system
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Fig. 12 Fluctuation condition of the sample one
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Modeling and experiment of ultrasonic resonant Braille display cell’s
squeeze film

ZHAO Qi-xiao', L1 Guo-ping', HAN Kai', XIANG Si-tong', WEI Yan-ding®, LOU Jun-giang"*
(1. Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Key Laboratory of Advanced Manufacturing Technology of Zhejiang Province,, Zhejiang University, Hangzhou 310027, China)

Abstract: At present, traditional Braille books have had difficulty meeting the needs of the blind, this paper proposes a new type of
ultrasonic resonant Braille display cell based on the squeeze film generated by ultrasonic vibration. The Reynolds equation which de-
termines the aerodynamic characteristics of the squeeze film is derived theoretically, the mechanical model and approximate solu-
tion of the output buoyancy are obtained by using the “piston effect” of the squeeze film, the vibration characteristics and output
performance test of Braille display cell were tested using the built experimental platform. The results show that the resonant fre-
quency of the Braille display cell is 30.8 kHz, when the peak-to-peak value of the excitation voltage is 130 Vpp to 200 Vpp, a sta-
ble squeeze film with certain buoyancy can be formed. The theoretical calculation results are basically consistent with the experi-
mental results. In the experiment, three kinds of samples can be lifted from 13.92 um to 47.71 pm, Braille display cell has suffi-

cient output performance.
Key words: ultrasonic vibration; Braille display; piezoelectric actuator; squeeze film effect
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