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A Measure on the Use of Metal Fire Extinguisher for
Effective Early Extinguishment of Magnesium Fire
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{Abstract)

Magnesium fires require early fire extinguishment due to impulsive and rapid-fire
expansion that makes difficult fire fighting. For this reason, efficient early fire fighting
and appropriate prevention of fire spread are considered mainly as significant fire
extinction measures. However, there is a limit to developing tools for metal fire
fighting, such as devices, facilities, and fire extinguishing agents, due to a lack of
regulatory instruments in South Korea. It often generates challenges to early fire
fighting implementation by fire responders. Thus, the aim of this study is to
investigate a measure for securing the efficiency of early fire fighting in magnesium.
This study identified the applicability of the metal fire extinguisher used in the United
States for magnesium fire through a performance test of a fire extinguishing agent for
metal fire. Moreover, we implemented a free burning experiment using magnesium
powder to compare varying combustion and extinction process that could occur
during applying metal fire extinguishers. Finally, this study suggests measures of the
use and application of metal fire extinguishers for magnesium.
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Fig. 1 Dry sand (a) and dlass D fire extinguishers
(b) in magnesium recycling factory
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Table 1. physical properties of magnesium([6]

Contents

- containing not less than 99.5%
magnesium
Mg - all the particles shall pass a 387 ym
powder sieve and no less than 80% of the
powder shall be retained on a
150 #m sieve

- Mg powder : 11kg +
- Mg + cutting oil
- Mg : 9.9kg £ 0.1kg
- cutting oil: 1.1kg +
- cutting oil density
- relative density: 0.86 + 0.01
- flashpoint 146 +

0.1kg

Fuel 0-1kg

(cleveland open cup)
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i mlo

imner experimental bed
(0.6m x 0.6m x0.3m)

model : Amerex B570

shipping weight : 24kg(531bs)
capacity : 13.6kg(301bs)

size : 0.89m(H) % 0.33m(W) x 0.2m(D)
discharge time : 24sec

range : 1~2m

Fig. 3 Class D fire extinguisher(Amerex B570)
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(4) spread combustion(b) (8) burnout

Fig. 4 combustion and extinguishing process
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(4) discharging
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Fig. 5 combustion and extinguishing process
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extinguishing agent burning

Fig. 6 magnesium combustion by-product
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