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Detection of Fine Delamination in Glass Fiber Reinforced Polymer

Analyzing Full Width Half Maximum of Superimposed Terahertz Signal

1.

Heon-Su Kim*, Dong-Woon Park*, Sang-Il Kim*, Hak-Sung Kim*#*7

ABSTRACT: Full width half maximum (FWHM) analysis of superimposed terahertz (THz) signals in the glass fiber
reinforced polymer (GFRP) was studied to detect fine delamination inside GFRP. The THz signals were measured for
each fine delamination size inside the GFRP using the reflection mode of the terahertz time domain spectroscopy
(THz-TDS) system. Then, the FWHM of the superimposed THz signal reflected at the fine delamination was
extracted. Thereafter, the complex refractive index of the GFRP was measured using transmission mode of the THz-
TDS system. Based on this, the FWHM of the superimposed THz signal at the fine delamination were calculated and
compared with respect to the fine delamination size. From the theoretically calculated superimposed signals, the
relationship between the fine delamination size and the FWHM in the superimposed THz signal was derived.
Consequently, the fine delamination size could be predicted through the analysis of the FWHM extracted from the
THz signal at the fine delamination.
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Table 1. Mechanical information of GFRP prepreg (UGN160B)
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Fig. 1. Schematic of delamination inspection through THz sys-
tem (a) for delamination lager than 100 um and (b)
smaller than 100 um

Properties Value
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Resin content (%) 33
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Fig. 2. (a) Curing temperature of the GFRP prepreg (b) The GFRP
specimens with fine delamination (25, 50, 75, 110 um)
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Fig. 3. Schematic of THz-TDS system (a) reflection mode (nor-
mal incidence) and (b) transmission mode
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Fig. 4. (a) THz signals measured by reflection mode with respect
to the fine delamination size, and the magnification of
the signals (b) reflected from top surface, (c) reflected
from fine delamination and (d) reflected from bottom
surface of the GFRP specimens
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