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Fig.1 Structure diagram of rolling—based piezoelectric stack
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Fig.2  Projection drawing of rolling—based piezoelectric stack
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Fig.3 Schematic diagram of force analysis for the piezoelectric unit
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(a) Schematic diagram of parallel connection
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(b) Schematic diagram of series connection
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Fig.4 Two connection types of piezoelectric pile
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Table 1  Piezoelectric unit size and
Parameter Value
Thickness of the metal sheet ¢, 0.2mm
Thickness of the single layer PZT L, 2mm
Length of the adhesive layer [, 4mm
Incline projecting length of the metal sheet [, 4mm
Level projecting length of the metal sheet /5 4mm
Radius of the ball R 4mm
Width of the PZT element b 8mm
x2 HMHBHEE
Table 2 The material parameter
Parameter Value
Young modulusof the metal sheet E,, 2x10" Pa
Young modulusof the PZT E, 7%x10' Pa
Poisson ratioof the metal sheet » 0.28
Compliance coefficient of the PZT sy, 1.65%x107"" m2/N

-8.45%10712 m?/N
2.07x107"" m?/N
-2.74x1071° ¢/N
5.93x107'° C/N
Piezoelectric coefficient of the PZT &35 3400

Compliance coefficient of the PZT s,
Compliance coefficient of the PZT s43
Piezoelectric coefficient of the PZT d,

Piezoelectric coefficient of the PZT d;
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SIMULATION ANALYSIS ON PIEZOELECTRICITY CONVERSION
CHARACTERISTICS OF PIEZOELECTRIC STACK BASED

ON ROLLING DEPRESSION *

Huang Weibin' Wei Kexiang”™ Du Ronghua'
1. College of Automobile and Mechanical Engineering, Changsha University of Science and Technology, Changsha 411104, China
8 g g 8. Y 8Y 8.
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Abstract The paper proposes a piezoelectric stack structure based on the rolling depression, which combines
the Cymbal piezoelectric transducer and the piezoelectric vibrator stack to convert the reciprocating vibration into
an one-way oppression of piezoelectric vibrator using the ball bearing as the excitation source. Using the simula-
tion software, the force on the piezoelectric unit produced by ball and the output voltage and trapped energy of
transducer structure in parallel and series mode are examined, and the piezoelectric conversion characteristics of
the structure are obtained. The simulation results show that the ball force on the piezoelectric stack does not al-
ways decrease with the increase of the number of piezoelectric layers. It increases gradually during 1-5 layers of
piezoelectric ceramic, but decreases in the more than 5 layers. Meanwhile, it is found that if the total number of
the layers of piezoelectric ceramics is unchanged, the total energy trapped by piezoelectric stack remains the
same. However, when the number of layers is less than 5, it decreases with the increase of the number, but it

gradually increases when the layers are more than 5.

Key words piezoelectric vibrator, rolling-pressed, piezoelectric stack, piezoelectric conversion
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