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Fluorescence Characteristic Analysis for Fiber Detection in Sectional Image of Fiber
Reinforced Cementitious Composite

kg

Bang Yeon Lee’, Jun-Hyung Park™, and Yun Yong Kim

ABSTRACT

It is important to detect fibers in the sectional image of fiber reinforced cementitious composites (FRCC), since
the fiber distribution is a crucial factor to predict or evaluate the mechanical performance of FRCC. In this paper,
we investigated the fluorescence characteristics of Polyvinyl Alcohol (PVA) fibers, Polyethylene Terephthalate (PET)
fibers, Polyethylene (PE) fibers, and Polypropylene (PP) fibers used in Engineered Cementitious Composites (ECC),
which is a special kind of FRCC that incorporates synthetic fibers and exhibits extremely ductile behavior in uniaxial
tension, to detect each fiber according to its type. Furthermore, optimum excitation and emission wavelengths were
proposed on the basis of maximum difference of Relative Fluorescence Intensity (RFI) between two types of fibers
used in the hybrid ECC. Optimum threshold values to discriminate two types of fibers using statistical tools were
also proposed. Finally, images of four types of fibers obtained using a fluorescence microscope are compared.
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Fig. 4 Synthetic fibers.

Table 1 Properties of PVA, PET, PE and PP fibers

Density  Diameter  Length ;f:;;ti r:cizztliSs
(g/cm3) (mm) (mm) (MPa) (GPa)
PVA fiber 13 0.039 12 1600 40
PET fiber 1.37 0.033 10 900~1000 10~12
PE fiber 0.97 0.012 15 2500 75
PP fiber 0.91 0.042 12 300~600 3~5
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Table 3 Absolute difference value of RFI and optimum separation value
in optimal fluorescence excitation and emission bands

Absolute .
Excitation Emission difference Seez:ﬁtelon
(nm) (nm) value (cps)
(cps)

PVA-PET 360 389 15,208,790 1,969,438
PVA-PE 380 446 1,841,880 785,876
PVA-PP 285 305 3,467,950 60,814
PET-PE 360 390 16,056,410 956,764
PET-PP 360 390 15,199,840 1,191,081

PE-PP 285 305 3,477,340 26,877
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Fig. 8 Mean RFI of optimal fluorescence excitation and emission bands.
Enor bars indicate standard deviations.

Fig. 9 Fluorescence sectional image of PVA-ECC[11].

(@) PVA fiber

(b) PET fiber

(e) PE fiber (f) PP fiber
Fg. 10 Huorescence imeges of PVA fiber, PET fiber, PE fibers, and PP fibers.
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Fg. 11 Mean RFI of excitation 405 nm and emission bands 500~525 nm.
Enor bars indicate standard deviations.
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