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' 100um
(I) Flake aluminum (Al(f))

' 100Uum
(I) Atomized aluminum (Al(a))

Photo 1 SEM photographs of two kinds of aluminum used in this study

Table 1 Firework mixtures used in this study

Table 2 Classification of particle size of KCIO,

Al | Oxidizer Al content [wt. %]

particle size [pm}

Al(f) | KClO; 5,10, 20, 30, 40,50, 70

Al(f) | KCIO, 5*, 10*, 20, 30, 35, 40, 50, 70
Al(a) | KCIO; 10, 20, 30, 40, 50
* : not be ignited by fusehead ignitor

D5, Tz AEFHEHNS, I0Wt.%0L0L
Al(@) /KCIO«RAWILEKRETIEHKTE LM 212,
—%, BEBEH Y Y 2L T, TONTENR
FRIBRBIIRE TR TR 5220, BK
LR ROBERKRE (MEFIIwt. KLU L) 22/ v
A LB THRLE, HFEX Table 20015
KBV LILT, BERATF /Ao bed )
S5hk®AakE LTAIMD: KCI03=30: 70 #8Y, &
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BB LEBCEBAEIC L bR 7 = VEBORY
T b, RE DML T — 2 SEETF 10,
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R L1,
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EASBRRIBHAEB P S0 RGEHR
1IREHERK BRL, BETIEHOSMEL
ERETAI LD, B BROMLILRET
ARBTHD, BHASBRBIZATIADOAKELH
EREOEEFBAV-LATVBR, HF—hifl
fBizie <, AAMCL Y EBEOHKRPCREEiIZE
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sieve <45} 55—90 | 100—150 [ 150—200

average Feret
diameter 28 99 160 250

Power supply
P AmEEE———

Electrode

Fusehead
ignitor

Pressure
transducer

Specimen

Fig. 1 Schematic drawing of 24cc closed vessel test
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Fig. 2 Influence of the shape of Al on the maximum
pressures of Al/KC10» mixtures
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Fig. 3 Influence of Al content on the ignition delay
time of Al(f) /oxidizer mixtures
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Fig. 4 Influence of oxidizer on the combustion
parameters of Al(f) /oxidizer mixtures
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Fig. 7 Influence of the particle size of KClO3 on the
maximum pressure and the ignition delay
time of Al(f) /KCIO3 mixtures
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Explosion properties of aluminum/oxidizer mixtures in a closed vessel

by Atsumi MIYAKE*, Tadahiro AOCHI*, Koji SHIRAKI*
and Terushige OGAWA*

In order to understand explosion properties of aluminum/oxidizer mixtures for
firework a closed vessel test was carried out, and pressure profile and ignition delay time
were measured.

It was found that flake aluminum (Al(f)) /oxidizer mixtures were more reactive and
showed higher pressure values than those of atomized aluminum (Al(a))/oxidizer mix-
tures. At a positive oxygen balance region Al(f) /oxidizer mixtures showed a good agree-
ment with the theoretically predicted values of combustion pressure at a constant volume.
The combustion parameters with equilibrium calculation of aluminum/potassium chlorate
showed almost the same ones of aluminum/potassium perchlorate.

Furthermore, to investigate the influence of particle diameter of potassium chlorate on
the explosion properties of Al(f)/potassium chlorate mixtures, the same kind of closed
vessel test was performed and it was found that the mixtures became less sensitive and reac-
tive with the increase of particle diameter.

(*Department of Safety Engineering, Faculty of Engineering, Yokohama National
University, 156 Tokiwadai, Hodogaya-ku, Yokohama 240, JAPAN)
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