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Abstract: A railway track generates severe levels of vibrations. In order to reduce these vibrations and to provide
structural stability, various rail pads, mats, etc., are used for vibration protection. In this study, a specially designed
rail pad was developed to reduce vibration and to generate electric power simultaneously, that is, by using the
vibrations generated by railway cars on the track. The newly developed rail pads were tested to evaluate the
characteristics of electric power by investigating the generated voltage and the current levels and patterns. In
addition, we proposed an optimal laminated structure and adhesive by comparing the voltage generated by each type
of adhesive required for optimal adhesion of the rail pad and the piezoelectric device.
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Fig. 3. Bond Types used for test. (a) A type, (b) B type, and
(c) C type.
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Fig. 4. Schematics of different composition array of railpad
with PVDF films.
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Table 2. Loading sequences.

Load (kg) Number of load repetition
500 5,000
1,000 5,000
2,000 5,000
4,000 5,000
6,000 5,000
8,000 5,000

e

. Actuator

Fig. 5. Schematic test view of loading test on piezoelectric

rail pad.
"so] welaye A TAstAon WHEHS
= v, Fristict

o2 o

2 oAojAL PU AjAQ g Anjco] PVDF =22
*o 2t 0}04011 7} 37}7]9) "*Wﬂa o8

ol BRD AATE] et ¥

oJE| 2 olgslion & 29t T2 FEII|ER AlY
S AAEHYL AsHAE £2335 Y UnjcQf PVDF o
2o0] ARAE|S sHolst Ay}, B3 MAMA= ok 70%

AE wep) gglon, cal AR
7t Hg el A9 B et s
SHA] oForct. MAAPE B39 YA

Al
MESL MR A9 YRARe) elamss) el

oF 40% A% uf



384 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 6, pp. 381-386, June 2017: H.-J. Cho et al.

50

* Voltage  ==Force
= 40 r *
s i i 3 i
T P bo A bs
[ 8 2 A e B . 0% 3 & O
8 ++ e CR S b D + -
E 4+ +% g ee 2. g » PEIR S .
o 30 - * * + +
e AR PP L EBAMINE L PUIREL BRSPS JP S
. .o o + e 3o e s ¢ % e g o3
= - . . + 2 e 4 e -
H .3 MEE IR IR PR IR IR B IR IR SR
£ 20 (¢ ¢+ & 3 ¢ .« 2 s + e e *
T * MR s * . *
o { e L e 3 +3 e+ g * 3 o +|
S + o, %o * 3% LIRS I B +* 3
i o ¢4 o . . POEDEY
10 . PETES RS & o, 2. + ¢
S 7 2 b '+ b 9¢ o\ ¢
o ¢ L3N o S\ e *
g > + % 29 + +3 DR *
*
E3 ¢ € * 2
0 + + * » + 3 =
0

o
=]
N
1N
IS
)
o
o
[

Time (s)

Fig. 6. Measure of voltage (V) due to repeated loading.
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Fig. 7. Difference of voltage generation due to PVDF rail pad
with change of boding materials and pad structures: (a) A
type bonding material, (b) B type bonding material, and (c) C
type bonding material.
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Fig. 8. Difference of voltage generation due to PVDF rail pad
with change of pad structures: (a) upper bonding structure, (b)
lower bonding structure, and (c) middle bonding structure.
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Table 3. Power generation by pad type.
Type  Position Voltage (V) Current (u1A) Power (mW)
Up 28.4 15.1 0.43
A Middle 56.1 30.3 1.70
Down 13.9 7.7 0.11
Up 18.8 10.6 0.20
B Middle 324 17.7 0.57
Down 6.8 3.8 0.03
Up 243 13.4 0.33
C Middle 40.2 214 0.86
Down 12.4 6.6 0.08
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