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ABSTRACT

The earlier studies on the fire resistance performance of woods used as building materials have focused on confirming
combustion characteristics of fire retardant or flame resistant treated wood. In this paper, to confirm internal temperature
changes closely related to pyrolysis of woods exposed to the flame, heating experiments were conducted in a heating furnace
according to the standard heating temperature curves after Douglas-fir, which is widely used as structural materials, was treated
with a flame resistant solution and flame retardant paint. As a result of the experiment, it was confirmed that the thermal
diffusion inside the wood has decreased when the wood was treated with the flame resistant solution. However, in high
temperature, the flame resistant effect could not be expected due to the peeling of the coating in the case of the flame resistant
paint treated wood. Therefore, it can be considered that it is more effective to use the flame resistant solution which penetrates
in to the inside of the wood than flame resistant paint which forms the coating on the surface of the wood in order to enhance
the flame resistance effect on the thick wood.
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Table 1. The Characteristic of Specimen which Used in Experiment

. o o Moisture Content (%)

Specimen Characteristic Principal Component - -
30 min 60 min

A Non-treated - 10.1 9.9

B Flame Resistant Solution Mineral & Phosphorus Compounds 18.3 18.1

C Solvent Soluble Flame Resistant Paint Urethane Resin 9.2 9.6

D Water Soluble Flame Resistant Paint Acrylic Resin 9.5 9.4
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Figure 2. Photograph of specimen after heating experiment (Left : 30 min, Right : 60 min).
Table 2. Comparison of Charring Rate and Mass Loss Rate in each Specimen
. Charring Rate (mm/min) Mass Loss Rate (g/s)
Specimen
30 min 60 min 30 min 60 min
A 0.53 0.63 2.3 3.1
B 0.53 0.62 1.3 22
C 0.46 0.67 1.8 2.7
D 0.53 0.63 1.9 2.7
Table 3. Comparison of Maximum Heated Temperature in each Specimen (unit : C)
2 cm 3 cm 4 cm 5 cm 6 cm
30 min 60 min 30 min 60 min 30 min 60 min 30 min 60 min 30 min 60 min
A 6272 934.9 433.5 863.2 131.6 780.4 98.5 395.6 67.8 109.9
B 171.1 884.0 99.8 424.0 66 161.4 46 99.0 30 102
C 400.5 1012.1 232.9 1037.1 116.2 586.0 75.5 301.2 40.4 100.3
D 431.8 971.5 243.9 684.5 136.5 542.5 96.5 348.3 39.5 104.8
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Figure 3. Internal temperature curve of each specimen (at 30 min heated)
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Figure 4. Internal temperature curve of each specimen (at 60 min heated).
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