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An Experimental Study on the Fire Hazard of Electric Heating Pad
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ABSTRACT

This study presents analysis of fire hazard of electrical heating pad. In order to analyze fire hazard
fire experimental and flammability experiment is conducted. The fire experiment is conducted to sim-
ulate normal condition and abnormal condition such as breakdown of thermostat. Vertical burning
test(UL 94) is conducted for the fire retardant experiment. Kinds of electric heating pad used for
experiment are electric mat, fabric pad, vinyl pad. The results show that fire hazard is high in case
of breakdown of thermostat with the rating voltage supply. And Material of electric heating pad has
not fire retardant performance.
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Fig. 1. Electric heating pad.

Table 1. Materials classifications
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Fig. 2. Experimental setup for vertical burning test (UL 94).

Fig. 3. Specimen for flammability test.

Criteria conditions V-0 V-1 V-2
Afterflame time for each individual specimen <10S <30S <30S
Total afterflame time for any condition set(for the 5 specimens) <508 <2508 <2508
After flame plus a.fter. glow time for each individual specimen after the <308 <608 <608
second flame application
Afterflame or afterglow of any specimen up to the holding clamp No No No
Cotton indicator ignited by flaming particles or drops No No Yes
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Fig. 4. Time vs. temperature for electric mat in case of
normal condition.
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Fig. 5. Time vs. temperature for vinyl pad in case of normal
condition.
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Fig. 6. Time vs. temperature for fabric pad in case of
normal condition.
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Fig. 7. Nonwovern in electric mat after experiment.

Fig. 8. Electric vinyl pad after experiment.
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Fig. 9. fabric pad after experiment.
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Fig. 13. Vertical burning test (UL 94).
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Fig. 10. Time vs. temperature for mat in case of abnormal
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Fig. 11. Time vs. temperature for vinyl pad in case of

abnormal condition.
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Fig. 12. Time vs. temperature for fabric pad in case of

abnormal condition.
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Table 2. Results of vertical burning test

Afterflame or Average of
. afterglow of any | after flame
Specimen . .
specimen up to the time
holding clamp (s)
Outer cover Yes 16.4
Nonwoven(white) Yes 17
Nonwoven(black) Yes 27
Heating wire Yes 144.6
Silicon heating wire Yes 204.4
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