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Table 1. Relation between inflammability of Sb-MNnO~PbCrO, (30-50-20)

delay elements and weight of the ignition composition,

no. of samples inflamed - Critical

Weight Inflammability ratio ( no. of samples tested distance P
- of infla
Air space mmation,

(mg) 10mm 1Smm 20mm 25mm 30mm 3Smm 40mm (mm) (mm)
3.3 5/9 2/10 0/10 10.6 5.0
5.9 5/10 6/10 4/10 /10 0/10 16. 1 8.2
9.0 9/10 4/10 5/10 3/10 310 25,1 .4
14,9 10/10 10/10 2/10 2/10 36.0 4,7
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Fig. 1. Relation between inflammability of
Sb-KMnO,-PbCr0,(30-50-20) dclay ele-
ments and weight of the ignition composi-
tion,

! (mm)
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Fig. 2. Relation between inflammability of
the delay elements and weight of the igni-
tion compdosition.

(1) FeSi-Pb,0,-Cu-P (30-40-30)

(2) Ba0,-Cr,0,-Crude rubber (52-28-0. 2)

(3) Ba0,-Cr,04~Crude rubber (41-59-0. 2)
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Table 2. Relation between inflammability
and diameters of powder cores of Fe.Si-
PbyO,~Cu<P(30-40-30) delay elements.

Diameter of Critical distance

powder core of inflammation
1, 9mm lémm 7mm
2.5 18 9
2.8 20 8
3.9 29 5.5

Table 3. Relation between inflammability and
diameters of powder cores of Sb-KMnO,~
PbCrO, (30-50-20) delay elements.

Diameter of Critical distance o
powder core of inflammation
1, 8mm 10, 2mm 8. 2mm
2.8 14.0 1.7
3.2 17. 4 55
4.0 20,8 5.1
N r
2
20t
(2)
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Diameter of powder core of
delay elements. d (mm)

Fig. 3. Relation between inflammability and
diameters of powder cores of delay eleme-
nts,

(1) Fe«Si-Pb,0,~-Cu+P (30-40-30)
(2) Sb-KMnO,-PbCrO,(30-50-20)
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Table 4. Relation between burning velocity and inflammability of
Fe+Si-PbyO~Cu'P (30-40-30) delay elements with the

various particle sizes of Fe:Si
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Table 5. Influence of loading density
on the inflammability of
Fe-Si-PbyO, (60/40) delay

¢lements.
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Studies on Delay Powders (VII)

Inflammability of Delay Elements.

Shoji Nakahara,

Effects of many factors on inflammability
of delay elements have been studied, and
the following results have been gained.

(1) It has been found experimentally
that both the weight of the ignition com-
position and the diameter of powder cores
of delay elements are proportional to the
critical distance of inflammation.

(2) The energy given to a delay ele-
ment from a fuse head is proportional to
the weight of the ignition composition and
the diameter of the powder core of the delay
element, and is inversely proportional to the
length of the air space.

(3) Combining the formula of the
steady state combustion theoretically intro-
duced and the above results, the following
formula is given:

) — kRmd ln(, |QHOL)

{ : critical distance of inflammation.

m . weight of a ignition composition.

d : diameter of the powder core of a
delay element.

E : activation energy. ¢ : specific heat.

o : density.

R : gas constant. @ : heat of reaction.

k, n,, s, [, . constants.

Therefore, inflammability of a delay element
increases as the energy of activation of the
delay powder becomese lower, and the heat
of reaction of the delay powder becomes
larger. This conclusion coincides with the
experiments,

(4 ) It has been found theoretically and
experimentally that inflammability of a delay
element increases as the loading density
decreases and the particle sizes of the

reducing agent become smaller.
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