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ABSTRACT

The present study has been conducted to investigate the reaction kinetics and pyrolysis parameters for flame propaga-
tion analysis of furniture material components. TGA measurement for component materials such as MDF (medium den-
sity fiberboad) panel including coating material, synthetic leather and foam cushion are performed under maximum
temperature of 600 °C and heating rate of 10 °C/min. The results of TGA have shown that the peak temperature of MDF
panel was 324 °C and the initial peak temperature of coating material decreased by 270~280 °C. In the case of synthetic
leather and foam materials, the reference temperature and reference rate depend on the type of polymer consisting the
sample, the initial kinetic characteristics was classified into 2 categories of about 270 °C and 420 °C of reference tempera-
ture for the tested synthetic materials. The present study showed the pyrolysis parameters of reference temperature and
reference rate proposed by Lyon to evauate the pre-exponentia factor and activation energy. The present study can con-
tribute to improve the reliability of computational fire analysis and enhance the understanding of fire propagation phe-
nomena based on the thermal properties study of material.
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Figure 1. Photographs of cutting view of the tested samples.
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Table 1. List of the Tested Sample Materias for TGA

Sample No. Material Type Sampling Source
M-1 MDF board
M-2 MDF Decorative Sheet
M-3 High glossy coating
L-1 h Office Chair

B Synthetic —
L-2 L esther Living Room Sofa
L-3 Office Sofa
F-1 Office Chair
F-2 Living Room Sofa
Foam .
F-3 Office Sofa 1
F-4 Office Sofa 2

Synthetic
Leather ¥—e

Foam
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Figure 2. Comparison of TGA result between MDF and wood pallet.
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Figure 3. Comparison of mass fraction and reaction rate of MDF Panel, decorative sheet coating and high glossy coating material.
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Figure 4. Comparison of mass fraction and reaction rate of MDF panel and MDF with sheet coating.
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Figure 6. Comparison of mass fraction and reaction rate of foam materials used in furniture cushion.
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Table 2. Summary of TGA Result of the Tested Furniture Materids

Sample No. Material Type Sample description Reference temperature [°C] Reference rate [1/s] x10°
M-1 MDF board 324 1.65
M-2 Decorative Sheet 272 4.19

MDF

) ) 280 148
M-3 High glossy coating 230 1%
L-1 _ Office Chair 415 2.00
L-2 ?’g‘ﬁ;’r ¢ Living Room Sofa 270 125
L-3 Office Sofa 271 1.15
F-1 Office Chair Foam 265 3.19
F-2 Foam Living Room Sofa Foam 288 4.39
F-3 Office Sofa Foam 280 284
F-4 Office Sofa Filler 428 1.83
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