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Fig. 1 Sample assemblies for the small gap test for electric detonator
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Table 1 Results of the small gap test of detonaters

run Method Donor Accepter | Gap mat.3 | Gap length (go(o)or no go(X))
1 | (a)bottom to bottom {No.0 detonator|No. 0 detonator| PE card gxmgg; ?g\:'é(&.)7mm(o).
2 ” ” No.6 » ” gmgo).me(x).dmm(x).
” 4mm (0}, 8mm (o), 16mm (o),
3 ” No.6 ~ " 23mm{(0), 27mm (x)*, 32mm (x)
4| (vottomtoside A | No.o » ” » | }0mm(0).2.0mm(o). 3mm (x).
5 ©~B » ” » !lig;:l ngt(’))() 10mm(x). 12mm(x),
8mm (o), 8mm (o), 16mm (o),
6 @~ C ” ” ”8 32mm{o), 64mm(x), 9lmm(x),
128mm (x)
7| (e)sidetosideA | No.6~ » sand | $0m(©), 12mm (x), 16mm (x).
8 ” ” v GB 16mm (o), 22mm (o). 32mm(x)
9 ®~B ” ” PF 10mm (o), 16mm (0)
10 ” ” » cc 10mm o), 15mm (o), 20mm (x)
1 ” ” ” SF ;Z;g: gg. 43mm(0). 53mm(x),
7mm (1sheet) (0) , 14mm (2sheets)
12 g~ C ” w CPB (0), 2lmm (3sheets) (x), 286mm
(4sheets) (x)

a. Gap mat. : Gap materials PE : Polyethylene, GB : Glass microballoon, PF : Phenol foam, CC : Carbon cell, SF :

Stylene foam, CPB : Corrugated paper board
b. The acceptor detonator exploded 1 miniute later.
¢. Platinum bridge wire was cut.

Acceptor detonator : Pesitien faergetic saterial
|
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Fig. 2 Shock sensitibity of each position of electric detonaters by the small gap test. donor : No.0 detonater

Kogyo Kayaku, Vol. 51, No. 3, 1990

—145—




BB/EB/~3,

6) TALHIHAEL, O X IRFEB/CRMT S,

(M HEivie - HE, SBEECHLCBLAEY
b ¥ TER LBBRRT S,

(8) RWBLI-BE, oo 7L 2L, FAE
DRE, ¥+ o TREXEFZLTRE TS, T
Ithd, 2'm (n 32BN CHEL, 6K
BLENSEHZIL, n 5 LT, BN,
TRBOER L RD S,

3. BREBW

3.1 =BER

REBERLE ISR LI,

3.2 RARTOHENSE

BETTOSBORERARROHETCIZR2D X

5IREN D, BROHBRE NI X » TR S,

BERXDOATEL 723,

If KX ERS > NERARR T = EHERESS
> (I HRRRB S = EHRBERBS
BL, EMRWEBTE0BTEOLREGTHE, Hlk
EAA > TCev 0 B MBI, MfioREBESR
FLEREORELR LI, 6 BREOEEITIZEY
RELTEMZR~NY 54 b, BERCESS
n7:DDNP, S A iZiXREMDDDNPA M FHN Ty
5, MEOEBFOBEL, PIZA > TV SBEDR
BEomiBbh s,

@ LHECRR I A — RN BERUVEREOR
ExR 2R LY, TREBTO LRI TSN
ILEBRERUPETINI 038 TH B, Lo L, HKER
DARBRARLOERILH-»TV-5, BETILER
REARVESEBLTRS Z L0RHETH S,

Gap materials

Gap length in as

Sand
Phenol foas
Cardon cell

Glass sicroballoon
Stylene foam

Corrugated paper hoard [
T i [

Fig. 3 Comparison of shock absorbing effect of materials by the small gap
test using No.6 detonators as donor and acceptor

Table 2 Results of the underwater small gap test for the ignition charge posi-

tion of No.6 detonater

Donner : No.6 detonator, Gap : Polyethylene card and /or stick, water
depth : 1m, Distance betweeen a sample and a sensor : 1m

No. | S | gy | ap | "G | @ | @b | o
1 2 25.3 0.47 | e 23.1 1.10 | -eeee
2 2 25.6 0.49 | e 23.3 | L12 | e
3 16* 29.1 0.98 0.50 28.6 | 2.08 0.97
4 23° 25.1 0.52 0.04 25.5 | 1.47 0.36
5 32¢ 23.8 0.4 ~0.04 23.4 | 1.13 0.03
6 32¢ 26.3 0.51 0.03 25.2 | 1.42 0.32
7 54¢ 23.1 0.41 -0.07 23.2 | 1.1l 0.00
8 64! 23.5 0.42 ~0.06 23.4 | 1.13 0.03

No.6 detonator in Polyethylene tube
a:l6mm : 16mm+4mm+2mm+ lmm
¢ : 16mm x 2sticks : 2mm X 16cards

e : 16mm x 3sticks +2mm X 3cards

f : 16mm x 3sticks+2mm X 8cards

IRKR
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Small Gap Test of Electric Detonators

by Ayumu KIMURA®, Toshio MATSUZAWA**, Yuji WADA***
Hideo YABASHI***, Nobuo YOSHIDA*, Masamitsu TAMURA***
and Tadao YOSHIDA***

Small gap test was taken as preliminary test to assess safety package of electric
detonators. Shock sensitivity of detonator depended on a position which was added a shock
from a detonator. Positions which contain more sensitive explosives showed more sensitivi-
ty. Sand and phenol foam absorbed shock wave from detonators more effectively than other
materials which were tested, and were thought to be useful as a buffer for preventing the
sympathetic detonation.

In the underwater small gap test, different gap materials, i. e. cards of sticks, gave dif-
ferent results, though the total gap lengths were same. Critical gap lengths were also dif-
ferent in air and underwater. These results are our subjects in future.

(*Himeji Factory, Nippon Kayaku Co., Ltd. 3903 — 39 Toyotomi Toyotomi—cho,
Himeji—shi, Hyogo 679—21, Japan
**Explosives and Catalysis Division, Nippon Kayaku Co., Ltd. 1-2-1,
Marunouchi, Chiyoda—ku, Tokyo 100, Japan
***Department of Reaction Chemistry, Faculty of Engineering, The University
of Tokyo, Hongo, Bunkyo—ku, Tokyo 113, Japan)
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