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Development of CPGFRP Sensor for Fine Crack Detection of Structures
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Abstract

A CPGFRP(Carbon Powder Glass Fiber Reinforced Plastics) sensor was fabricated for fine crack
detection of structures. The electrical resistance of the sensor was measured on condition of various
composition of carbon powders and thickness of bundle of glass fibers. The resistance was decreased
as the increase of the content of carbon powders and the TEX of the glass fibers. In the case of
loading on CPGFRP sensor, because inner crack was propagated, the part of percolation structures was
disconnected. The sensor is superior to carbon fiber for the detecting ability of fine crack.
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Fig. 1. Fabrication processes of detection part
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Fig. 2. Appearance of CPGFRP sensor.

olgA AzF AA(A7): Z Sum, T4 Sum, Z
o] 140mn)ol ojste] A #/E F AAFAH 7] (SHI
MADZU, AG-1)E o]&3] 33 FIAMNFEL 2459
. AgZALE AFE AL 50m, FFIIEE
lon/minolth, A7) A& AX R Ao DATA
LOG(Aglient ,349708)8 |A3sle stFo] F71H
T E5¢ AL oA Ao JEEgY.

Fig. 3 dl& 8348 BAE ZAAH22 Yehy
ok, =, A Fo 22 wzlE SEM (Hitachi,
S2400) 2.2 @t Al A vAzAI vn
A5t

SHIMADZI AG- |

RS port

(Displacement,
Load)

UISB port

(Resistance)

Agilent, 349704

Data Acquisition/switch unit

Fig. 3. Schematic diagram of three point bending
test.
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Fig. 4. SEM micrograph of detection part
(cross section)
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Fig. 5. Appearance of fractured CPGFRP
sensor. a) side, b) bottom
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Fig. 6. Relation between AR and displacement curve
for 3point bending test of CPGFRP sensor.
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