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Studies on the Initiation of Explosives by the Detonator

Part V The initiation by the heat effect of the detonator
by Kazuo Ida

(1) The explosion temperature of a det-
onator is higher than the ignition temper-
ature of explosives. But as the heating
period of cxplosion gases of detonator is
extremely short, it is doubtful that the ind-
ustrial explosives can be initiated only by
the heat effect of the detonator.

(2) It is supposed that the explosion heat
is about 1, 000~2, 500cal/piece, and the exp-
losion temperature is 2,000~4,000°K. The
order of heat effects by the detonator shells :

AI>PVC=Cu>Fe

(3) Industrial explosives were initiated by

the fulminate detonator inserted into expl-
osives. The material of a detonator shell
and the weight of fulminate were varied in
this initiation test. The result of this expe-
riment indicates that “Shinkiri dynamite™
(Ammon-gelatine) and “Shdan-dynamite”
(Permitted semi-gelatine) can be initiated
by heat effect of detonator, while “Shdan-
bakuyaku” (Permitted ammonium-nitrate
explosive) failed to be initiated by heat
effect of detonator but can be initiated by
the effect of fragments from a detonator
shell.
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Fig. 1| Cumulative curves of size-distribution
and values of mean volume-surface diameter for
various samples of ammonium perchlorate po-
wder
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Tahle 1
Values of arithmetical quartile deviation (Qa)
and Kramer’s uniformity modulus (K)

Gmifassiﬁed Qa K
A 23 0.53
B 13.5 0.50
C 17.5 0.46
D 13 0.47
E 10 0.48
F 4 0.40
G 11 0.47
H 13 0.38
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Fig. 2 Relation between density of propellant
and particle-diameter of the ammonium per-
chlorate employed in the propellant
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Fig. 3 Effect of the particle-diameter on mass

burning rate for four oxidant-fuel ratios
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Studies of Combustion of Composite Propellants
IV Effects of Particle-size of Ammonium Perchlorate
and of Oxidant-fuel Ratio 'on Burning Rate
Takeshi Ito

It was stated in a previous paper that an
effect of particle-size of ammonium perch-
lorate on burning rate might be manifested
when the perchlorate with an uniform par-
ticle-size was used. In this study the follo-
wing examinations were performed : (1)
Quartile deviation (@s) and Kramer’s mo-
dulus (K) were calculated from cumulative
curves of size-distribution. (2) Correlation
between mean volume-surface diameter
(D.s) and mass burning rate (»1) was exa-
mined. (3) Correlation between weight pe-
rcent of the perchlorate and the rate was
examined. -

The results of examination (1) were su-
mmerized in Table 1. Adequate®samples of
the perchlorate powder (A, B, C, D, E
and G) weere selected among those of Ta-
ble 1. The results of examinations (2) and
(3) were shown in Fig. 3 and Fig. 5 resp-
ectively. The mass burning rate increased
as the particle-size decreased (Fig. 3). The
effect of the oxidant-fuel ratio on the burn-
ing rate may be independent on the partic-

le-size.(The curves of D, E and G in Fig.
5 were approximately parallel in a range
from 652 to 8025 of the perchlorate,) The
curves in Fig. 3 were well represented by
the following equation (Fig. 4).
Wt=titg— kD",

Here n,, 2 and n are constants for the
ratio. These constants obtained are shown
in Table 2.

As is shown in Table 2 the value of # va-
ries with the ratio. Values similar to those
of Table 2 could not be obtained from
total surface area or total volume of the
particles and of the binder at a burning
surface. The fact is that the factors affecting
reaction area at the burning surface may
not be largely responsible for the burning
characteristics of composite propellant. For
the moment it can only be said that a man-
ner of mixing of oxidizer and fuel gas-stre-
ams to form a flame reaction zone will play
an important role in the burning process
and will offer a possible explanation for
the term of kD".,. (Defense Academy)
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