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Abstract — The wide use of metal dusts have been found in industrial field and many dust explosion accidents occur
by fire spread of dust layer. In this study, we developed a new experimenta device to examine fire and explosion char-
acteristics of the dust layer. Aspects of the burning zone over metas(Mg, Zr, Ta, Ti, etc) and PMMA (Polymethyl meth-
acrylate) dust layers have been investigated experimentally to clarify behaviors (Spread rate and quenching distance) and
effects of N, surrounding gas on the fire spread over metal dust layers. From the experimental result, it was found that
the spread rate of metal dustsis larger than PMMA, the dependability of spread rate over the thickness of dust layer is
small, and the minimum oxygen concentration of spread flame over Mg dust layer is 3.6-3.7 vol%. Since high correla-
tion between the spread rate and the reciproca of quenching distance was seen, relative risk prediction in those inflam-
mable parameters can be predicted.
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Fig. 1. Experimental setup for identifying combustion characteristics
of dust layer.
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Photo 3. Determination of flame front by threshold level.
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Table 1. Thickness of oxide and spread rate after fire soread over dust

layer
Dust sample Thickness of oxide Spread rate
(Mean diam.) [mm] [mm/s]
Ti(<75.0 um) 0.4 71
Ta(30.8 um) 0.8 25
Mg(51.5 pm) 0.9 51
Zr(26.5 um) 1.0 17

Table 2. Quenching distance of metal dust layer in air

Thicknessof dust Mg Ti Zr Ta PMMA
layer [mm] [mm] [mm] mm mm [mm]
10 0.9 0.4 0.9 14 No spread
30 10 0.4 0.8 16 7.0
5.0 11 05 10 17 80
7.0 12 05 10 16 80
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