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mple, that aluminum and magnesium powders produced by stamping, which

i inimum explosive concentration. Furthermore, singe ! i wa
(see Figure 2), and lower minimu P . 1ds flat, thin particles, have higher lammabilities than approximately spherical

in & fine dust cloud there are more particles with a greater total surface area g
the particles are spaced more closely than the particles in a coarse cloud of eqf 8
weight concentration, the rate of flame propagation is greater and the heat lf)s§
are smaller; therefore in a fine dust cloud higher maximum pressures and hlgfi
rates are developed in explosions. These effects are illustrated in severa} papé
by Hartmann and co-workers for coal®, for metal powders for synthetic resi
and molding compositions,® and for cornstarch.” An extreme example of the eff

3. Concentration of Dust Cloud

er limits. The minimum explosive concentration,.or lower limit of explosibility,
‘hat concentration at which there is just barely enough dust in the air to propa-

ite flame throughout the cloud after ignition at a localized point. The upper
xplosive limit is theoretically that dust concentration .at which the heat gen-
arated through complete combustion of a portion of the dust in the available
gen is insufficient to raise the entiré dust cloud to the ignition temperature.
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Figure 2. Effect of particle size on the minimum energy required to 1gnite o YY) T3 636 24 53 3.29

cornstarch in air by electri DUST CONCENTRATION, oz./cuft.

cal sparks. (Courtesy Bureau of Mines, U. 8. Department
Interior.) .

re 3. Maximum pressure and rates of pressure rise developed during explosions of aluminum
powder at various concentrations.

of fineness on flammability is manifested by the pyrophoric behavior of .«

magnesxunl,_l_ez_aii_,_lrop, ‘ganium.’df" “‘Esgfl;:r'iﬁeﬁf‘é I;g?_vg:;igzien _th:e Between these two limits there is an “optimum” concentration at which there

hege, powders~oxid1ze~s0-rapidly-upon e st etioughdiist in the cloud for complets combustion'in the available oxygen.
cting dissociation, in a dust cloud of uniform' concentration this optimum
lue should correspond to the stoichiometric mixture; actually it is always some-

t higher. The pressure developed and the speed of the éi’c’plosion at the

bility. This_may-result. from .differences. in. surface, ares t
adsorbed gas, or the formation of protective surface layers. It i8 Know]
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.sbwer or higher concentrations. The effect of concentration on the maximum
rp;é:’sures developed and on the rates of pressure rise in explosions-of dust clouds
Wf.;z}fstamped aluminum powder can be seen in Figure 3. Similar data have been

1950.

In a dust cloud, just as in a gas-air mixture, ignition of one part of the cloud _

Fudi-dust-toncentrationunder-most=fivorable conditions arg-ygieater—than




