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Sensing

v’ Sensing technologies are applied to hard materials and soft objects.
v’ Stochastic methods analyze and evaluate phenomena.

- Guided Wave Technology —

* Inspection of pipe wall thickness
* Inspection of corrosion
* Accident prediction

- Stochastic Evaluation Method
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Evaluation of inspection skills
Evaluation of sensors
* Visualization of reliability

Flexible and stretchable
Strain more than 200%
Thinness and light weight
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Structure

Top layer

/ <5 mm Laminating

Polyurethane 5 mm
Middle layer
, \ = 50 um : ‘ /
Copper foil (jNTs | Strain sensor

approx. 150 um thickness

Bottom layer




Principle

o The electrodes face each other, and make a sandwich.
o The sandwich structure works as a capacitor with parallel
plate type.

Sensing part
CNTs

PU sheet

tCopper foil Variable capacitor

Sandwich structure



Strain vs Capacitance
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Sensing

v’ Sensing technologies are applied to hard materials and soft objects.
v’ Stochastic methods analyze and evaluate phenomena.

- Guided Wave Technology — 1 Stochastic Evaluation Method
:)9 —POD(a)_A
e 08 w POD(3)_B
i 07 e PO D(3) _C
£ 95 | —ronis)0
,%Zf oy AL
& 03 T T
£ 0.2 Ajoe = 3.0
01 ™ T
4 34 33 32 3.1 3 29 28 27 26
Thickness [mm]
* Inspection of pipe wall thickness * Evaluation of inspection skills * Flexible and stretchable
* Inspection of corrosion * Evaluation of sensors e Strain more than 200%
* Accident prediction * Visualization of reliability * Thinness and light weight
ructural Health Monitorin tion and Health Monitori
Light \ Risk assessment "o
= B
W
_ Contribution TN _
Plant Bridge Angle measurement Low back pain

to
Smart city with safety and security Smart medical care for healthy and long life




Objective

* In 2013, two accidents of falling down of an lighting
pole happened in Kobe city.

* Inspection process requires much time and cost.
* Visual check :> Self-health monitoring
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Guided wave

* Propagating in pipe structure in longitudinal

direction.

* The position of the
corrosion or terminal
is estimated based on
a time of flight.
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EMAT

Electromagnetic acoustic transducer (EMAT).

The EMAT comprises two magnets and a coil.

An alternating current to the coil generates an
excitation force.
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Inspection of retired lighting pole

Healthy part Corrosion part
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For self-health monitoring

* Experiments using lighting
poles in operation.

* The guided wave is effective
for the self-health monitoring
of lighting poles.




