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A Study on the Ignition Delay Effect by Flame-Resistance
Paint Treatment
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ABSTRACT

17 kinds of fire resistant paint which are currently used were painted on the MDF(middle density
fiber board), which suitable to the regulation of Fire Service Act. And we investigate a ignition delay
effect under a exposure condition of radiative heat of fire. Radiative heat flux was controlled from
10kW/m? to 30kW/m? using the cone heater. Ignition time, ignition type and surface temperature of
the sample were measured. Based on the experimental result, critical heat flux of the fire resistant
paint treated sample was 10kW/m? and there were no ignition delay effect above the 30kW/m? And
it was found that it will be difficult to expect the fire resistant effect above 400°C of sample surface
temperature.
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Table 1. The Principal Ingredient and Characteristic of
Sample

MR A =4
A 1584 K g, waxA, 73
B [ #/19%, Qs | g, vawy
C_|eolzzn 4 S, Y, %
D |olmas 44 G, A1, T
B [olman 44 A, WEA, P
P [opzan 44 S, WA, PR
G [o1man 4, WA, P
H | g71=5A 4, veEA, §53
I A7 =57 43, e, 73
I | &7I=A 4, B2y, 4
K | ¥71=4A 4, vy, Fgua
L | sl iR A, BxA L 3
M | dsla iS4 43, &EA, 73
N | 93 755x 4, YIA, 73
O | sl 43, &, 73
P | A5l 43, &2, 73
Q | Hslu A 4, BIEEA, 74
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Figure 1. Schematic layout of experimental system.
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Figure 2. Photograph of combustion test procedure by cone heater.

Table 2. Radiant Heat Flux and Sample Surface Temperature According to Cone Heater Temperature

10kW/m? 15kW/m? 20kW/m? 25kW/m? 30kW/m?
o8 | AEEd | 288 | Asgd | 288 | AsEd | 288 | AsFgd | #88 | Asgd
. 155°C . 205°C . 260°C . 305°C . 360°C
365°C 0 415°C 20 465°C -+ 20 515°C 20 565°C 20
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(a) Glowing mode ignition (b) Flaming mode ignition

Figure 3. Photograph of ignition mode of specimen.
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Figure 4. Ignition time of specimens at 15kW/m? radiant
heat flux.
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Table 3. Ignition Time and Phenomena of Specimen according to Radiant Heat Flux

HAld 10kW/m? 15kW/m? 20kW/m? 25kW/m? 30kW/m?
AlE | E&stE g AT | @St 9 AT | &SR B AY | @SR 9 AT | @SRl 9 AT
A x 732243 (glowing) 3%39%(flaming) 3% 15%(flaming) 13+54%(flaming)
B X 6423 (glowing) | 410%(glowing) 23+-38%(flaming) 13532 (flaming)
C X 63423 (glowing) 43i-7%(glowing) 2323 (flaming) 13242 (flaming)
D x 4-28% (glowing) 51323 (flaming) 21+ 58% (flaming) 23053 (flaming)
E X X X X X
F x TE50%(glowing) | 6:15%(glowing) 5%50%(flaming) 23593 (flaming)
G x 6112 (glowing) | 4%50%(flaming) 23%19%(flaming) 13+563(flaming)
H X 6% 103 (glowing) 5+072(flaming) 2822% (338} 1272 (flaming)
1 x x 5%57%(glowing) 33592 (flaming) 237 11%(flaming)
J x 7E51%(glowing) 725%(glowing) 31342 (flaming) 2345% (flaming)
K x 5%29%(glowing) | 3:&53%(glowing) 23202 (flaming) 13£38% (flaming)
L x x 3E35% (glowing) 23+ 13%(flaming) 13452 (flaming)
M x 6= 12%(glowing) | 4%50%(glowing) | 2%57%(flaming) 2:3-24%(flaming)
N X 63+ 13%(glowing) 3E38%(glowing) 23302 (flaming) 13532 (flaming)
0o x 43463 (glowing) 4312 (flaming) 23-53%(flaming) 13+463(flaming)
P x 63202 (glowing) 445423 (glowing) 3363 (flaming) 23 5% (flaming)
Q x 43053 (glowing) 31272 (flaming) 13 57% (flaming) 13292 (flaming)
NA 9303 (glowing) 43033 (glowing) 353 (flaming) 13#55% (flaming) 13 55%(flaming)
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Figure 5. Ignition time of specimens at 30kW/m? radiant
heat flux.

Figure 6. Photograph of combustion test result of E
specimen at 30kW/m? radiant heat flux.
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