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Abstract

FEEE)

Carbon powders (CP) and carbon fiber (CF) were introduced into glass fiber reinforced plastics (FRP)

composites to obtain fracture detection function. The composites were evaluated through the relation between a load-

displacement curve and an electrical resistance change curve in three point bending test. CP containing FRP (CP-

FRP) has a sensitivity of electrical resistance change at much lower load level than CF containing FRP (CF-FRP). In
loading-unloading tests, CP- FRP showed a large amount of residual electrical resistance which enables the estimation

of loading hysteresis.
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Table 1. Construction of detection part in fabricated composites.

Sample name | Electrically conductive phases | Diameter of powder of fiber/mm | Diameter of detection part/mm
A carbon powder 5 05
B carbon powder 5 0.3
C carbon fiber 4 05
& olgale] BAa}odc),
detection part 13mm

s matrix
v

ra l/ \\ -
/ 120mm /

FRP CF-FRP

Fig. 1. Schematic drawing of the material structure for the frac-
ture detection FRP using electrical conductivity, (a) glass fiber
as a reinforcing fiber, (b) vinylester as a binder phase, (c) car-
bon fiber as a electrically conductive fiber, (d) carbon powder+
vinylester as a electrically conductive phase.
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Fig. 2. SEM micrographs of detection part used in sample A. (a) cross-section, (b) side-section.
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Fig. 3. Load vs. displacement and electrical resistance change
vs. displacement curves for three point bending test of various
samples. R, is the initial value of electrical resistance.
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Fig. 4. Electrical resistance change vs. load curves for sample A
and C in a loading and unlpading test.
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Fig. 5. SEM micrographs of polished side~section of detection parts after loading test.

(a) loaded at 300N, (b) loaded at 1000N.

Fig. 6. A schematic drawing of percolation structure change of
carbon powder in detection part of CP-FRP for loading and un-
loading.
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