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After the huge earthquake many steel structures were constructed using
frame welded joints of welded construction and welded base. However, in order to achieve practical
utilization of new sensors, hoth accumulation of data and evaluation method to derive information
about structural conditions from the measured data is highly required. To solve such a problem, we
would like to measure the structure by health monitoring using a piezoelectric composite sensor. In
this study, measurements output voltage because using piezoelectric composite sensors, we recorded
the sensor characteristics during measuring robot measurement because of changes in the thickness
and shape of the base plate of the piezoelectric composite sensor. Structural FEM for sensor
analysis is also introduced to evaluate the mechanism and influence of various environmental factors

on the response of the structures.
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(a) Piezoelectric composite sensor base plate of Atype (b) Piezoelectric composite sensor base plate

of B type
Fig. 1 Details of the shape and dimensions of the piezoelectric composite sensor for A type
and B type.
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Fig. 2 Characteristics of piezoelectric composite sensor for A type and B type.
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Fig. 4 Experiment of load and displacement load test devices.
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Table 1 Sensor A type output in strain test and compression test for changes in base plate thickness by Sally.
(Average of 3 times each)

Base plate . Strain test . Compression test

thickness | Displacement | Sensor output Displacement Sensor output
(mm) _(mm) _(mv) _(mm) _(mV)

Min Max | Min Max Min Max Min Max

1.0 3.3 75 50 200 6.5 7.0 30 550
1.2 3.3 7.8 70 200 10.8 1.3 20 550
1.6 8.3 9.3 50 Q0 9.3 10.1 40 200
2.0 7.8 10.5 50 100 8.8 1.0 80 110
2.3 8.8 9.5 30 80 8.0 8.8 30 80

Table 2 Sensor B type output in strain test and compression test for changes in base plate thickness by Sally.
(Average of 3 times each)

Base plate Strain test Compression test
thickg&es Displacement | Sensor Output Displacement Sensor output
(mm) _(mm) _(mV) _(mm) _(mv)

Min Max | Min Max Min Max Min Max

1.0 12 25 10 120 5.8 7.8 10 180
1.2 2.0 55 40 350 6.8 9.5 100 190
1.6 4.8 9.5 200 300 9.5 1.0 20 350
2.0 6.0 7.8 100 550 6.8 10.2 70 200
2.3 55 1.0 30 550 8.8 9.0 80 410
e P
: ; o

D
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(a) Strain of Atype
Fig. 5 Relation between displacement and piezoelectric composite sensor output by mounting test. (Sensor base
plate:2.0 mm).
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