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A Study on the Flame Resistance and Combustion Characteristics of MDF Plywood
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Abstract — Interior of the building is used as a MDF plywood if there is a fire in order to delay the ignition, flame
retardant paint, flame retardant solution and flame retardant film are being handled by the flame retardant. Combustion
characteristics anf flame retardant performance results can be summarized as follows: General film with a sample
showed that short of the criteria in terms of carbonation area, and the results of flame retardant paint, flame retardant
solution and flame retardant film products satisfied the criteria. Toxic gases generated in the combustion process results
in a film samples using a high incidence of carbon monoxide and the creation of a smoke could be seen. This confirm
that is estimated that result from incomplete combustion of PVC film that attach, and displays high toxicity index and
hazard class relatively.
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Table 1. Specimens used for this study
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Fig. 1. A photo of 45° combustion tester.

Table 2. Characterization of combustion chamber

Sanmple Component Component Spec/Use
A MDF No treatment Combustion chamber | 0.96 m*
B MDF + Flame retardant paint Bunsen burner Height 125 mm, diameter 11 mm
C MDF + Flame retardant solution Circulation pan Uniform concentration of combustion gases in chamber
D MDF + Flame retardant film Forced exhaust system | After the end of the experiment the combustion gases
E MDF + Non-flame retardant film Gas detection tube inlet| Gas concentration measurement
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(A) chamber

(B) analyzer

Fig. 2. Experimental apparatus of combustion gas tester.
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Table 3. The values of concentration of the gas considered fatal to man
for a 30 minute exposure time

Gas C(ppm)
Co0, 100,000
(el0) 4,000

H,S 750
NH, 750
HCHO 500
HCI 500
CH,CHCN 400
SO, 400
NOx 250
C4H;OH 250
HCN 150
HBr 150
HF 100

Table 4. Criteria for Hazard Class by Toxicity Index Range

Toxicity Index Range Hazard Class Hazard response
less than 0.4 0 none
0.4~1.5 1 A little hazard
1.5~2 I hazard
2~4 111 Heavy hazard
more than 4 v Severe hazard
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Table 5. Results of Flame Retardant Performance

259

Test criteria Remaining flame time (sec)

Smoldering time (sec)

Carbonized area (cm?) Carbonized length (cm)

sample less than 10 sec less than 30 sec less than 50 cm? less than 20 cm
A 90+ 30+ 160.3 18.7
B 0 0 34.6 8.9
C 0 0 29.1 7.0
D 0 0 33.0 8.7
E 0 0 50.8 10.7
Before A B Af(t:er D B

Fig. 3. Experimental result of flame retardant test.
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Table 6. Quantity of Combustion Gas and Toxicity Index and Hazard Class of Each Sample

The amount of combustion gas (ppm/100g)

Toxicity Index Hazard Class
co, co SO, H,S NO,
A 13291 8506 245 0 337 6.70 IV (Severe Hazard)
B 87976 7249 147 0 380 4.58 IV (Severe Hazard)
C 68923 4283 84 14 232 291 [T (Heavy Hazard)
D 41 23918 1423 0 131 10.06 IV (Severe Hazard)
E 38 20715 1576 0 155 9.74 IV (Severe Hazard)
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