applied for the burning rate under redu-
ced or low pressure (Fig.3).The parame-
ter b in this equation decreased with a
decrease of the particle-diameter (Table
1.

The effect of the initial temperature on
the burning rate was also investigated.
The following results were obtained :

{1) The burning rate increased with
an increase of the initial temperature,

and the rate accelerated rapidly above
200°C of the initial temperature (Fig.
7). Spontaneous ignitions seemed to occur
at a temperature (ca. 240°C) at which the
decomposition of ammonium perchlorate
begins.

{2) The temperature crefficient seemed
to depend on the ratio rather thanon the
particle-diameter (Table. 2)
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Fig.4 Measurement of the shock wave
speed and detonation velocity. The explo-
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Table | 3R # 18
}“?\\Jmnumam)umpmﬂumhm)um9mﬂwm
E%g%m*”’ﬁ 2000 | 3050 | 3650 | 3760 | 3700 | 3750 | 3700 | 3680 | 3600 | 3500
By B s mimE | 1780 | 2150 | 2300 | 2270 | 2300 | 2300 | 2320 | 2250 | 2250 | 2280

1790 | 2250 | 2500 | 3570 | 3860 | 2500 | 1800 | 1060 | 550
REAEaO/E
1900 | 2300 | 2890 | 3850 | 4000 | 2730 | 1920 | 1280 | 10
Table 2 3l & &
BeEpr No. ( ) BIEEEME mm
o TE——| 1 G0 |20y |3 0y | 4 70) | 5 70) | 6 (70) | 7 (70) | 8 (70) | 9 (70) |10 70)
ggg%m*”ﬁ 3130 | 3750 | 3800 | 3850 | 3810 | 3800 | 3750 | 3700 | 3600
By dk & Sy miE | 1850 | 2200 | 2360 | 2350 | 2400 | 2420 | 2380 | 2300 | 2350 | 2350
1950 | 2500 | 3000 | 3700 | 4080 | 3500 | 2200 | 1480 | 860
ERARToEE | 2030 | 2650 | 305 | 3930 | 4100 | 3570 | 2500 | 1680 | 1030
1900 | 2420 | 2840 | 3550 | 3950 | 3080 | 1820 | 860
Table 3 REHZREAK
WeEsrr No. () AkNEME mm
EE\\\§43|‘“®|2@® 350 |40 |550)|60)]|7 50| 8 (509 (50)[0 50)
Erpzi 15mm | 1500 | 2330 | 2570 | 2580 | 2530 | 2580 | 2400 | 2550 | 2500 | 2450
o) B
HE 17.5mm| 1600 | 2400 | 2630 | 2640 | 2580 | 2630 | 2700 | 2620 | 2600 | 2570
x -
Bk t5mm | 1500 | 1670 | 1650 | 1719 | 1670 | 1710 | 1750 | 1650 | 1600 | 1700
i 17.5mm| 1600 | 1750 | 1830 | 1850 | 1810 | 1900 | 1820-| 1850 | 1800 | 1830
15mm | 1580 | 2100 | 2710 | 2730 | 1735 | goo
— | 1500 | 2060 | 2650 | 2700 | 1400 | 400
B | 1950 | 2000 | 2530 | 2550 | 1135
15mm | 1610 | 2030 | 2470 | 2820 | 2600 | 2040 | 1670 | 1080 | 470
= @ | 1500 | 1950 | 2370 | 2780 | 2420 | 1900 | 1350 | 700
@ o= 1850 | 1900 | 2300 | 2660 | 2200 | 1670 | 980
17.5mm| 1640 | 2185 | 2780 | 3000 | 2450 | 1580 | 900
— | 1650 | 2135 | 2650 | 2900 | 2300 | 1280 | 500
s o] 1550 | 2050 | 2580 | 2800 | 2110 | 1030
17.5mm| 1650 | 2150 | 2600 | 2850 | 2950 | 2575 | 2350 | 2070 | 1580 | 1360
= | 1600 | 2080 | 2500 | 2780 | 2820 | 2430 | 2130 | 1770 | 1460 | 1150
4 2| 1570 | 2020 | 2900 | 2670 | 2720 | 2320 | 1970 | 1410 | 1110 | 585
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d ts tp tp—ts
Cem) (10-%sec) (10~%sec) (10-%sec)
?}“‘f”’”"" 38~35 1176 13.14 1.38

?f"*’ 28~35 11.23 12.05 0.82

HE 8 E
$E 15Smm¢ 15~20 9.37  9.36 —0.01
SREE17.5mmg 15~20 8.99 8.8 -0.11
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Table 4 RDYL+TNT @&

D

A~ ?| 10 |2 @0 |3 @0 |4 o |5 @0 |6 @0 |7 @0 |8 @0 |70 |10 7o)
e 9 | 2000 | 3000 | 4100 | 4480 | 4710 | 4840 | 4se0 | 4000 | 480 | 4850
w66 | 3400 | 4410 | 5100 | 5200 | 5350 | 5400 | 3400 | 5400 | 5350 | 5300
g4 45 | 4180 | 5110 | 5630 | 5900 | s980 | 5960 | 5960 | 5770 | 5700 | 5650
95 | 2100 | 2500 | 2850 | 2960 | 3000 | 3000 | 3000 | 3000 | 3000 | 3000
ggagp9°°‘§ 66 | 3200 | 4300 | 4500 | 4610 | 4640 | 4650 | 4650 | 4630 | 4600 | 4600
45 | 4660 | 5030 | 5450 | 5750 | 5850 | s850 | 5800 | 5700 | 5650 | 5650
95 | 2100 | 3000 | 3950 | 4280 | 4350 | 4380 | 4500 | 4500 | 4500 | 4500
E_’&Eﬂﬁfm 66 | 3800 | 4390 | 4700 | 4910 | 5080 | 5150 | 5200 | 5210 | 5000 | 4700
a5 | 4670 | 5060 | 5470 | 5780 | 5950 | 600 | 5730 | 5280 | 4850 | 4510
Table 5 M w2/
@ Eer No. ¢ ) WIRENE mm
‘ﬁh"“-. - ", 2 -~ -
ammmmﬁ\\\'6®|26® 3(50) |4 (50) | 5 (50) | 6 (50) | 7 (50) 8@®|90®h°@®
ﬁ%gVEV’A 1500 | 2100 | 2600 | 2500 | 2400 | 2000 | 2200 | 2300 | 2700 | 1600
fgﬁg"ﬁﬁ B 1500 | 2050 | 2620 | 2770 | 1460 | 1500 | 1580 | 1900 | 2500 | 25%
F—rgoma | 1500 | 2050 | 2700 | 2700 | 2200 | 1000
Table 6 FEFHREHE
FEEr No. () AREEHE mm )
o | 1 50 | 2.50) | 3 50 [ 4 G50 | 5 G50 [ 6 50) | 7 ¢50)
L=2mm 1500 | 2000 | zro0 | 1500 | 2500 | 1100 | 500
L=5mm 1500 | 2000 | 2700 | 1100 | 2000 | 800
L=10mm 1500 | 2000 | 2700 | 400 | 1200 | 450
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Fig.? The effect of air gap on the propa-
tion of the detonation.L is the length of
air gap. The explosive : Ammonium ni-

trate explosive.
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The Propagation of Detonation Under the
Conditions of Partial Confinement

Teigo Watanabe, Ojin Murata

Cartridges have been fired when hel”
in the hole of the cannon of 30mm inter-
nal diameter and 80mm length.

In the procedure finally adopted, the
cartridges of explosives 15mm in diame-
ter are used. The explosives used are an
ammonia gelatin— Shinkiri dynamite,a
permissible gelatin——Shiraume dynamite
and a permissible ammonium nitrate exp-
losive——Ko-Shoan Bakuyaku.

As follows from Fig. 4 Shinkiri dynamite
shows the maximum velocity of detonation
at the distance of 28—35cm from the
end of the detonator. After that point
the detonation velocity is continuously
dropping and the detonation stop at the
distance of 56—63cm. Shiraume dynamite
and Ko-Shoan Bakuyaku are respectively
shown in Fig.5 and Fig. 6. Ko-Shoan Ba-
kuyaku shows the maximum velocity at
15—20cm and the detonation stops at 25
—35cm from the end of the detonator.

Cartridges of explosives are not for-
cibly pressed into the hole when they
are loaded. Thus, as the shothole has a
larger diameter than that of the cartridge
there is a crescent-shaped cavity surrou-
nding the charge as it rests on the bot-
tom of the hole.
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As the shokckwave travels along this
space ahead of the detonation wave it is
shrouding the charge and compresses the
air in the hole to such an extent as to
make the density of the cartridege arise.

Then, there is no region of stationary
propagation in the case of firing the
explosives in the cannon and the detona-
tion velocity does not abruptly decrease
but falls continuously.

When the space of the bore hole is par-
tially packed with clay the stop of the
detonation does not appear but the velo-
city decreases for a while and then it
increases again. (see Fig.8)

The results to be drawn from the fore-
going data are as follows.

1. The shock wave maintains a high
average velocity along the air space and
the cartridge is compressed.

2. A typical curve obtained in the
speed measurement of detonation wave
is shown in Fig. 4, 5, 6, 7. The velocity
decreases continuously.

3. When the space of the hole is par-
tially packed with clay the explosives
charged in the cannon completely deto-
nate.

4. It is assumed that the booster which
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