J. KIEEME
Vol. 25, No. 10, pp. 766-772, October 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.10.766

fUH WEHH 2x

Ay,

2 2EE(SPCS) OILiX] SHtlA

Ao, HAE™, olya,

76¢

El =
g §4d

=S, WSy, o ¥, Y’

ey ARANSHER N5y AR
2 a st Aaa) 2t
S gk st A7) g8t}

Energy Harvesting Characteristics of Spring Supported
Piezoelectric Cantilever Structure (SPCS)

Kyoung-Bum Kim', Chang-1l Kim', Young Hun Jeong"", Young-Jin Lee', Jeong-Ho Cho',
Jong-Hoo Paik’, Sahn Nahm?, and Tae-Hyeon Seong’

' Electronic and Material Ceramics Division, Korea Institute of Ceramic Engineering & Technology,
Seoul 153-801, Korea
2 Department of Materials Science and Engineering, Korea University, Seoul 136-701, Korea
3 Department of Electrical Engineering, Hanyang University, Seoul 133-791, Korea

(Received July 19, 2012; Revised August 16, 2012; Accepted September 24, 2012)

Abstract: Spring supported piezoelectric cantilever structures (SPCS) were fabricated for vibration-based
energy harvester application. We selected four elastic springs (A, B, C, and D type) as cantilever's
supporter, each elastic spring has a different spring constant (S). The C type of SPCS (S¢: 4,649 N/m)
showed a extremelv low resonance frequency of 81 Hz along with the highest power output of 38.5 mW
while the A type of SPCS (Sa: 40,629 N/m) didn't show a resonance frequency while. Therefore, it is
considered that the lower spring constant lead to a lower resonance frequency of the SPCS. In addition, a
tip mass (18 g) at one end of the SPCS could further reduce the resonance frequency without heavy

degradation of power output.
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Fig. 1. 0.72PZT 0.28PZNN piezo thick film prCess and
production method.
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Fig. 2. Schematic diagram of the proposed piezoelectric
cantilever spring structure (SPCS);
(b) side view.
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Table 1. Piezoelectric & dielectric properties of the
0.72PZT-0.28PZNN thick films sintered at various
temperatures.

Sintering d; i 0. g,:; d'_u-gj‘,
Temperature (pCAN) (10 V/N)  (10- e /N)
900 °C 102 816 79 14 1,440
1000 °C 200 846 23 27 5,339
1050 °C 440 1494 1 33 14,634
1100 °C 370 1,18s 19 5 13,051
1200 °C 130 310 86 a7 6,165

Table 2. Geometric and material parameters of the
various spiral springs utilized as the cantilever beam
supporter.

Spiral spring l('::s:: w ':l'l:::r“ No.of torns € r: ::::;“ (:::]::: ‘:oi‘::::f
(5:8m) (SN
A 26.5 145 1o 238 40629 40950
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[« 26.5 097 8 3.09 4648 4330
D 265 0.7 12 205 2878 2900
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