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Development of a Weight in Motion sensor using Piezo Film

Hui-Sun Yang, Yon-Kyu Park, Dae-Im Kang, Am-Kee Kim

Key Words: Weight in motion sensor(%%%*7]), Polyvinylidene fluoride(PVDF &),
Uniformity(7 Y &)

Abstract

This paper describes a weight in motion(WIM) sensor to measure the weight of a vehicle in motion.
The main sensing element of the WIM sensor is the PVDF(Polyvinylidene fluoride) film that shows
rapid response to an external excitation. Due to the property of rapid response, it is possible to
measure the weight of a vehicle in motion with high speed. In the development of the WIM sensor,
the dominant target value was the uniformity of the sensor. To increase the uniformity, We employed
shrinkable tube made of rubber to enhance the uniformity, and performed the rolling of the brass tube
repeatedly. The uniformity of the sensor was examined experimentally. It was comparable to that of a
WIM sensor of the MSI which was the benchmark of this development. This paper also describes the
mechanical modeling of the sensor and the suitable charge amplifier for the sensor.
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Fig. 2-2 Cross-section of WIM sensor using
shrinkable tube
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Fig. 2-3 The picture of WIM sensor
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Fig. 3-1 Equivalent system of cross-section
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Table 3-1 Spring coefficient of each component

(KN/m)
k ] k c k 7 k v kf
294 500000 34 497 3440
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Fig. 3-2 Equivalent spring system
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Fig. 4-1 Equivalent circuit of piezo-film
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Fig. 4-2 Charge amplifier
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Fig. 5-1 Experimental set-up
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Table 5-1 Sensitivity of the WIM sensor

93 £ AL (mV/N)
KRISS MSI
1 436 23.97
2 364 2111
3 445 21.88
4 413 21.37
5 456 20.94
6 359 24.36
7 439 21.69
8 420 18.23
9 393 19.06
10 433 20,61
o 416 21.32
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