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A Study of Identification Test Method for Fire Resistive Paint
in Near-Infrared Spectroscopy
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ABSTRACT

When the fire occurred in building, the fire-resistance-structure has to be constructed to prevent col-
lapse of building and to have a time for evacuation of peoples. because of the features of the fire
resistance test is similar with real scale, there is no way to confirm quality of fire-resistive-structure
in building construction site. Therefore the purpose of this study, a study by spectroscopic analysis
using near-infrared spectroscopy (NIR), is to suggest of useful and scientific testing-methods in build-
ing construction site by identification-analysis-study for fire resistive paint.
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Table 1. The Classification Infrared Spectral Regions®
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(a) Strenching vibrations
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In-plane rocking

Out-of-plane wagging
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In-plane scissoring
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Out-of-plane twisting

(b) Bending vibrations

Figure 1. Types of molecular vibrations.”
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. Wavelength () Wavenumber (V) Frequency (v)
Region )
pm range cm range Hz
Near 0.78 to 2.5 12,800 to 4,000 3.8x1014 to 1.2 x 1014
Middle 2.5 to 50 4,000 to 200 1.2 x 1014 to 6.0 x 1012
Far 50 to 1,000 200 to 10 6.0 x 1012 to 3.0 x 1011
Most Used 25t 15 4,000 to 670 1.2 x 1014 to 3.0 x 1013
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Table 2. Test Specimen for IR Analysis

Certified Fire-resistive Paint Oil-based Paint
FRP-1 P- (A3t 75A)
FRP-2 P-2(Z7=4A)
FRP-3 P33k A
FRP-4 -
FRP-5 -
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Figure 2. Spectrum of fire resistive paint. (5 species).

0.005

Absombance UnMs
0.000

[y
L

-0.005

11000 10000 9000 8000 7000 6000 5000 4000

Figure 3. Differentiation of fire resistive paint.
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Figure 4. Spectrum of non-fire resistive paint (3 species).
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Figure 5. Differentiation of on-fire resistive paint.
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Table 3. Correlation of Two Species of Paint

Reference Correlation (%)
Material P-1 P-2 P3
FRP-1 26.01 12.81 5.6
FRP-2 14.31 4.05 0.00
FRP-3 12.31 0.60 0.00
FRP-4 19.67 7.29 0.00
FRP-5 16.55 5.43 0.25
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