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Abstrac::

A cantilever-type piezoelectric generator has advantages of simple structure, ease of fabrication

and largs displacement by transverse vibration of a beam. It is easy to control the natural frequency, and
also possible to increase the output power by changing the length, width, and thickness of the generator.
In particular, the length increases, the natural frequency sharply decreases, and vice versa. Hence, the
natural ‘requency can widely be controlled by using change in the length of elastic body. In this paper,
the generator was designed and fabricated to change natural frequency using the slides of the case. In
addition, the generating characteristics were confirmed through finite element analyses and vibration
experiment. As a result, the maximum output characteristics could be generated due to resonance
phenomenon although any frequency of external force was applied.
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Force

Piezoelectric

Mass stator

EL - Elastic body Length
EW - Elastic body Width
ET - Elastic body Thickness
FA - Fixed area

CL - Ceramic Length

CW - Ceramic Width

CT - Ceramic Thickness

Mass - Total Weight of the mass
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Structure of a cantilever type piezoelectric
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Fig. 2. Design of the slide and mass for changing the
resonance frequency.
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Fig. 3. Vibration modes using modal analysis.
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Fig. 4. charateristics of each

In‘luence on output
parameter using PDS analysis,

Table 1. Resonance and output characteristics depending
on each parameter.

Increase Output voltage
- Resonance frequency (Influence)
EL Sharp decrease ' Increase (3}
EW No change No change
ET o Shamp increase Decrease (4)
EM Brass<Copper<SUS304  Brass<Copper<SUS304
. FA Increase Increase (6)
CL little increase Increase (5) T
Cw No cha—ngv . Decrease (1)
&r No change Decrease (2)
Mass Little decrease No change
# EL ¢ Elstic body length CL  : Ceramic length
EW : Elstic body width CW  : Ceramic width

ET : Elistic body thickness CcT
EM : Elsstic body material
FA : Fidng area

¢ Ceramic thickness

Mass @ Total mass
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Fig. 5. Resonance characteristics depending on change
in the elastic body length.
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Fig. 6. Fabricated cantilever type piezoelectric generator.

Fig. 7. Equipment for vibration experiment using shaker.
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Fig. 8. Output voltage depending on change in the
elastic body length (location of slide).
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Fig. 9. Output current depending on change in the
elastic body length (location of slide).

543 ge 294 Bl BAAAANE AN
1712 stn vuA AREHES SsRAT. a4A
o o] Wsh AFPelN WA Fis Fe WA
A 2ol ¥AE YA zASgon, ok AR
o 27 % AX Wz v4 Fis ™ol shsa
E e ould

a9 9l E BA4A ol Wstel Be Y AR

o

£ BoFEL REaAFe 100[Q]ez nAde A
34, 7 Rde] A Fug JgoAq RIAFI
TEL U 4 dsien md he] HFe 2
2ol HolA At ©AdAe ZHe] WE F Z
2de EYHSGL Aol RIAT AF7L 2A WA

87 @2 AL AHE e A Ao A7)
7} 222 HAFHGY WiEew wadn 19 10&
g Ale] ZAo] Wste] upelr o] 7HFE AAMFHA



A7) A2 288 =84, #2470 A11E pp. 865-869, 2011 1149 A4+ 5 869

—&— Changable mods]]

N

Voltage [V]
—
—

Fig. 10. Range of output voltage depending on location
of the slides.

Fig. 11. Fabricated generator for changeable resonance

frequency.
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