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Heat Response According to Fusible Metal Shapes in
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ABSTRACT

Low story apartments and housings with manual fire extinguishers are very susceptible to fire
damages, when people are absent or there are old and weak peoples. To reduce such fire damages,
automatic fire suppression at the early stage is very important, and thus automatic and cost-effec-
tive fire extinguisher was developed. This study revealed that the reaction temperature and
response time are greatly influenced by the small thickness variation of the detective parts and
heating rates. The iafluence of the thickness of the detective parts was shown significant when
the heating rate was low. The reduction in the thickness could lower the response time to 40
seconds.

Keywords : Automatic fire extinguisher, Fusible metal, Heat detector, Reaction time
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Table 1. Thickness variation of fusible metal(Tcap

=0.7 mm) (unit:mm)
Specimen No. D1 Tfm D2
N1 6.8 0.2 8.2
N2 7.0 0.3 8.4
Group A
N3 72 04 8.6
N4 74 0.5 8.8

*Ttm=(D1-D0)/2, D0=6.4
*Teap=(D2-D1)/2

Table 2. Thickness variation of caps (Tfm=0.2 mm)

088

(a) Water bath

Data Logger

(b) Heating Oven
Fig. 3. Experimental test set-up.

Table 3. Chemical compositions of the fusible metal

(unit:mm)
Specimen No. D1 D2 Tcap
N5 6.8 8.2 0.7
N6 6.8 84 0.8
GroupB
N7 6.8 8.6 0.9
N8 6.8 8.8 1.0
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Composition Percent(%) Density(kg/m®)
Bi 50.0 9.80
Pb 26.6 11.36
Sn 134 7.35
Cd 10.0 8.65
Total 100.0 -
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Fig. 4. Response temperature of Group-A specimens.
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Fig. 5. Response temperature of Group-B specimens.
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Fig. 7. Response time of Group-A according to heating
curve (A).
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Fig. 8. Response time of Group-B according to heating
curve (A).
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Fig. 9. Response time of Group-A according to heating
curve (B).
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curve (B).
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