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A Study on the Fire Hazards of Puzzle Mats in Group Day Care Home

Hyung-Ju Park
Department of Fire Service Administration, Howon University
(Received August 14, 2008 / Accepted October 14, 2008)

Abstract : The fire hazards and combustion heat of puzzle mats in group day care home were analysed using variable
external irradiation level. The fire hazards such as ignition time, 1gmt10n temperature mass loss rate, and flame
temperature profile were measured. Incident heat fluxes of 15kW/m’, 20kW/m’, 25kW/m’, 35kW/n, 50kW/m” and
75kW/m® were selected for these experiments. All samples were tested in the horizontal orientation and were wrapped
in a single layer of aluminium foil. Fach sample was nominally 20mm thick and 100mm square. Five samples of puzzle
mat were tested in the study : Type A, B, C, D and E. Type A, B and C are all general grades whereas Type D
and E are both Flame retardant grades. As results, Type E of FR-grade showed the best characteristics in safety of
the early fire from ignition time, critical heat flux, and ignition and flame temperature data of this study. All specimen
of G-grade(Type A, B and C), however, showed the weak in safety of fire.

Key Words : puzzle mats, ignition time, ignition temperature, mass loss rate, external irradiation
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Table 1. Test Specimens

side Thickness
[mm]

A N 26
B | 2057
C | 20
D ]_]_] 2097
_______EX

Densil
[kg/m?ll
771.30
173.43
176.59
100.92
136.69

Type surface Use

Sroup day care home/G-grade
(Group day care home/G-grade

Sport mat/G-grade
(Group day care home/FR-grade
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Table 2. Combustion Heat of puzzle mats

Type of puzzle mats Combustion heat(kJ/g)
Type A 39.32
Type B 26.52
Type C 25.42
Type D 30.70
Type E 2722
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Table 3. Time to Ignition of puzzle mats

Heat flux Time to Ignition(sec)

(kWim’) Type A | Type B | Type C | Type D | Type E
15 34.76 41.11 - -
20 22.15 25.03 22.81 154.14 | 168.24
25 14.69 14.84 13.32 110.76 120.8
35 9.00 8.54 8.02 38.36 40.92
50 5.28 4.80 7.93 14.34 12.53
70 323 337 298 5.93 6.03
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Table 4, Ignition temperature of each puzzle mats

Heat flux Ignition temperature( C)

(kW/nr') Type A | Type B | Type C | Type D | Type E
20 249.9 237.5 249.1 458.2 482.0
25 254.1 239.3 251.1 470.3 489.2
35 213.7 203.0 2114 4572 472.0
50 206.3 204.3 209.3 408.8 422.9
70 231.1 2212 2217 376.7 384.4

Average 231.0 2223 229.7 4342 450.1
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Fig. 5. Flame temperature profile of each type during the

combustion at 20KW/rr.
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Table 5. Mass loss rate of puzzle mats at 25KW/m’
Mass loss rate of puzzle mats(g/s)
Type A Type C | Type D
0.0483 0.0593 | 0.0463
0.0893 0.0804 | 0.1153

Heat flux(kW/m®)

Type B
0.0583
0.0780

Type E
0.0473
0.1248

Average

Maximum
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