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Table. 1 Results of measurements for discharge resistance R’y of
sample (initial value of Va=10KV)

Impression method 1 : Double lead wires impression | method 2 ; Single lead wire impression
Time g (vovlt) (at}ap) (oRiu’;) (v::,lt) (ag)p) (:l?‘:;)
0 (usec) 4487 102.2 43.9 4731 109.3 43.3
2 3261 " 64.1 50.9 3488 63.8 54.7
4 2312 38.5 60.1 2573 39.5 65.1
6 1819 25.6 71.1 1980 25.6 71.3
8 1357 17.9 75.8 1555 17.2 90.4
10 1075 12.5 86.0 1244 11.5 ‘198.2 ,
12 820 8.4 97.6 1010 7.8 129.5
fu .
=—— (Ohm) 59.6 63.7
[lrae
Remark NO fire (n=10) All fire (n=10)

Table. 2 Results of measurement for discharge resistance R’x of
sample (initial value of Va=5KV)

Impression method 1 : Double lead wires impression { method 2 : Single lead wire impression
(vl,lt) (ar{xp) (51:1‘1) (vovlt) (ar{np) (tfx;‘l)
0 (usec) 5458 132.6 4.2 5373 115.4 46.6
0.5 4205 101.2 41.6 4177 92.1 45.4
1.0 3147 53.6 58.7 2949 57.0 51.7
1.5 2517 43.9 57.3 2299 46.6 49.3
2.0 2045 30.7 66.6 1886 3.1 53.7
2.5 1660 25.0 66. 4 1527 28.3 54.0
3.0 1394 18.9 73.8 1273 23.3 54.6
3.5 1196 16.9 70.8 1066 18.6 57.3
fs v dt
L0
I (ohm) 52.9 48.8
Remark NO fire (n=10) All fire (n=10)
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" for Single lead wire impression during
spark discharge (Details of sample sho-

wn in Fig.1)
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Table 3 Distribution of electrostatic energy
to various resitive parts of E/D in
single lead wire impression

: % of Distributed
distributed energy| energy (m))
Ep, 2.1 0.3
Ep 3.0 0.43
Eg, 50.1 350.5
Ep, 49.2 344.4
Eg+Ep; 99.3 694.9
Er 100.0 700.0

Table3 0 X 5T, Ep, ¥ Ep; OFt3, 694.9m] T
db, Ez 700mJ @ 99.3% 3 BEEAESCHER
h, BecH=rr£—cEiihsd, —F Ep T
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Table 4 Calculated minimum firing voltage

on capacity
Firing voltage (KV) 3.5 18.4
Capacity ®P 56000 2000

3, 56000pF D&M, 3.4KV, 2000pF- D4 ht
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Fig. 6 Equivalent electrical circuit of sample
for double lead wires impression during
spark discharge (Details of sample sh
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‘Table5 Distribution of electrostatic energy
to various resistive parts of E/D in
double lead wires impression
(R'5;=800Q, R'p=1200)

% of Distributed

distributed energy| energy (mJ)
Ew 0.10 0.70
Ew, 0.06 0.41
Ep 0.001 0.01
Eg 59, 88 419.16
Ep; 39.96 279.72
Ep\+Epy 99. 84 698. 88
Er 100. 00 700. 00
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Mechanism of spark discharge type static-resistant electric detonators (II)

by Michio Kimura*, Nobuyuki Izawa* and Nobuaki Sakuma*

Description is made as to why ignition of fuse head can be prevented from
when spark discharge occurs from the conductive resin parts through the air
gap. We measured the resistance of the conductive resin parts during spark
discharge and these resistances were found to be about 50 ohms. The conduc-

tive resin parts are connected in series with lead wire or a bridge wire. The .
resistance of lead wire or bridge wire has a value less than one ohm and much
smaller than of the conductive resin parts. Therefore a greater part of energy =
of impressed static electricity is supplied onto the conductive resin parts and
consumed safety. Only a small part of energy of impressed static electricity
" is fed to the bridge wire which does not enough heat to ignite the composition.
It is an important function of the conductive resin to let a greater part of
energy of impressed static electricity safety consumed in it, and to prevent the

ignition of fuse head due to static electricity.

(*Research Division of Detonator Plant, Asahi Chemical Industry Co., Ltd.,
4-5003-1 Nagahama-cho, Nobeoka, Miyazaki Pref., Japan)
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