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.Table. 1 Materiols and Physical Characteristics of the Base Charge of Detonators.

" Mean Detonuuon
Ex losion Heat Ignition
* Fok 4
Base Charge (keal/piece) Oxgen Balance Xm /o;cng Probability

Tetryl 960 — 1.104 7,070 5/30
Comp'B 1,167 — 0.463 7,530 8/30
Hexogen 1,214 — 0.216 - 15/30
PETN 1,388 - 0.196 8,400 28/30
T.N.T - — 0.766 6,930 0/30
Pentlite 1,118 — 0.452 - 8/30

Shell; Copper, wall thickness 0. 18mm
Priming Charge; D.D.N.P 0. 20g
* Base Charge; weight 0.45g
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** Oxgen Balance; —!6-00 (2-1-‘+ %—z)

mol weight
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Fig. 1 Relation between Base Charge
Weight and Ignition Probability
of Methane-Air Mixture.
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Table. 2 Effccts of the base charge weight on the ignition
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probability of Methane-Air Mixture.

E Explosion Flame Shock Wave Speed '

Base Charge Explosion —— o T Ignition

weight (g) Heat (cal/picce) ﬂm&emg)rea dal;::g?)n (2;5::::) | o;h:ha‘;:lll)ler Probability
7| (m/sec)

Tetryl 0. 30g 940 37 R 0/30

Tetryl 0. 45g 1,150 100 55,0 1,187 | 624m/scc 4/30

" Tetryl Comp’B 0.45g 1,190 102 | 44.9 — 1 65 & 5/30

Tetryl Comp’B 0.60g - 123 | 642 i 1,08 + 657 » 18 /.20

Tetryl Comp’B 0.90g 1,920 170 715 | 1,248 | 660 & | 20/20

Shell; Copper 0. 18mm thickness. Priming charge; D.D.N.P 0.20g
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Lead Plate Test (mm)

Table. 3 Effects of the additional compound of Base Charge on the
ignition probability of CH,-Air Mixture.

)} Additional ' Explosion = "
Base Charge Materials Power Explesion | Ignition
_ ; Q{)) } (Lead Piate Tat) Flame (Cmn) PrObabI]lly
Com B 'I)‘etryl without 11. 52mm 102 ’ 11/12
|
Lome)—B Tetryl Nago-;l,;alc 10. 50mm | 6t | o/
b
C°m5f36-oge"yl NasSiFe 5% | 10.74mm & | 0/20
, i
Com oy | Na:B.O: 5% 10.77mm | — 0/20
Comp oy | KHCO; 5% i1.54mm | 8 0/20
KCLO, 3% - 11.78mm I 13 4/20
Comp-B, Tetryl | KCLO, 59% . 12.03mm - 0/20
i KCLO, 10% 11.53mm 48 i 0/20
KCLO, 3% ! 11.76mm —_ 0/20
Comp-B, Tetryl KCLO, 59% 11, 68mm —_ 0/20
5.603) i KCLO; 10% 11.3!mm 58 0/20
. KCLO, 209 ° 11.04mm — —
Comp-B, Tetryl NH,CLO, 10% 11. 75mm 110 10/10

Grain size of additional compound; 80 mesh pass.
Loading pressure; 110kg/piece.

'
»
]
y
]
]
]

g e

0 & 76

rate of additional compound
(%to 0.25g Comp’'B)

Fig. 2 Effects of the additional compounds to
Base Charge on Explosion Power.

Table 4 Effect of the additional compounds
on the detonation velocity - in the

cylindrical cartridges.

. (6. 2mmg,

JEN )

No..| -

A N W N -

110kg/piece)
(Measured by Streak Camera.)
demﬂeﬂ q‘;m la.z =
Exploslvc cartndge F‘?‘;‘Wom’v
Tetryl | 7,070
Comp-B, . 7,530
Comp-B,KCIO, 3% 7,670
Comp-B, KCIO, 5% 7,500
Comp-B,KCIO,  20% 6,910
Comp-B, NoF-Talc 20% 6,930
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Table. 5 Effects of the additional compound (KCIO,) to the Base Charge
on the local combustion periods of 995 Methane-Air Mixture.

detonator ::E: ;::-:ncli i P}?ﬁ%ﬁy Exp. No. { L%i‘;liocd?!%'t):;gsn
hc’:%m%és}fx;‘l” without | 20/20 | $33 ! ggﬁﬁé Sanition)
oo | o |y |3 | e g
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6.5x%30%36cm Iron Chamber.
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Table. 6 Effects of Grain Size and Loading Density of the Base Charge

on the Ignition Probablhty of CH,-Air Mixture.

Base Charge Explosion Explosion
Primary Base Charge (1) | Secondary Base Charge (2) Power Flame Ignition
: - Lead Block "
Kind Loading | Kind Loading | ¢ Probability
(grain Size) ~ Density | (grain Size) _ Denity Test) mm | Hvea (em?)
(kg/piece) (kx/plece)
CompB 0.25g 60kg | Tetryl 0.20g é0kg | 3
(20~60mesh) r tl’{20~60mmh) ‘ 10.37 L 23/26
Comp'B 0.25g 150 Tetryl 0.20g 150
C20~60mesh) i (20~ 60mesh) 11.40 69 /26
Comp'B 0.25¢ 60 { Tetryl 0.20g 60
&OOmah pass) (: (100mesh pass) 10.48 8 0/26
Comp'B 0.25g 150 ‘ Tetryl 0.20g 150
IOOmah pass) ‘ (lOOmah pass) N .33 r 3 0/2

N

Shell; Copper 0. 18mm thnckness Priming Charge, D.D.N.P. 0.20g.
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The Mechanism of the Ignition of Methane-Air
Mixture by Electric Detonators. (3)

Effects of the construction materials and characteristics of the
detonator on the ignition probability. (part. 2)

by K. Yamamoto and T. Isotani*

The present paper discribes an investigation
of the physical and chemical characteristics
affecting the ignition probaility of methane.
air mixture by detonating charges loaded in
the detonator. Base charges of the detonator
were generally composed of high explosives,
such as Tetryl, PETN, Composition B, and
Hexogen. - The incendivity of the detonator
to methane-air mixture was measured for base
charges of different materials, weight, grain
size, and loading densities and for their
different additional compounds. Systematic
variations of these factors enabled to an
explanation, as discribed in previous reports,
that the incendivity to methane-air mixture
by instantaneous detonators was mainly due
to the thermal energy of the explosion flame

projected from the base charge; that is, the
ignition probability becomes greater with inc-
rease of the size and duration of explosion
flames.

For the base charge with a small amout
of various inorganic compound, the incend-
ivities were remarkably reduced by the flame
extinguishing agents of alkali ions (K, Na
jon). On the other hand, the explosion
power reduction caused by mixing these
additional compounds was made up by incre-
asing the oxgen balance in the base charges.
In the manufacture of the detonators, It
seemed that 3~5% of KCIO, was one of the
most suitable material for additional compo-
und to the base charge.
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