BRABEEICLD 22 v —LEKREHD
HKICBET AP (B

(BED A7y HABCRETEENEMREROLEED 1)

h & H—-P-B & BE*

# =

MEIDRED ITHT, HHEES 2SIk D 2503
KBSV TR N, AGICRTRETERE
DIPP 6, BEED * 5 Bk 52 5 EHEISRE
AEEN{HIFL, RETHARH LRSS T RN
BT 5 IRURSBEL VBT RELSNORNET
BolnOTRET B,
MEORSME 2R BEORATHY, BIEE
BB&EIR+AREREHOZ L TH . BREER
BIFICRTIZ, BEVORC-HEABRENEIZH
RENZOTHIME, ThEDIEMERETSLD
TLh LA S R 3T EHEE L 2Tk
72\ J. E. Dolan Ri3BHOREMRBEREICY 5 2
FUMREOBRERML, HETRTV I = a
ORFICHBR L TRBENNEL, X6 ETFIR8E
BRI TIRBMER ISV OTHIUTH L TE
L2ThHDHLME LN, O.A). Gurton, 1.O. Lewis®
EERAToMKQIcHTsReiEembs £ 520
2, BEORERIL L SERE & R & ¥, H
Elsner » RISIXHTFOMRERICWANERALREY,
EREHERETIHCE>TRAMF 2 BB L
7=o N. Rosinski © EiIBEFHEOHIZA 0.5mm L)
ki, SRt LEILL{ REIT B L, %
O & L THEEE T3 L TERBRIo DIz
ERBBROZ RN F—EFLLHEEL, 20D
IZABOU R LBt 2B 2 DBENES L5 L
#®~2, E. Wehner® RiZzhhonTL2RFLLT
B 5k R+ 5 Ic R RERRERHIZ
HF5h, FROBEENTHFELRBL T3, &
iz J. Norres® KIIWMFOFRICLL, SRYES
DEREFARLEG L&Y, H.A. Lewis” K3 nitride
steil 2L LABTRAS Y IcEeTH D LML
LTv3, 205 ERRBRONKIIHT 521
RRER, BRRESORREOMIZTEHE, AR
AEEEIC X > THRRERIT 5,

BHRXZOFRIZNT, BFEBRL T 28EE
FETROmL, FHH L RENO MY v XML,

AMIBES A 8 ART
* AEREANTRRRRIN  AAEBTRIERG

Vol 24, No. 2. 1963

Lo fF kB, AR, REam
2. IR RRE, KRR, Bty HiEF, ENE
3. EBE R BRE Shi
4. JEBEIE - 3EER, M. W58 St
5. AKERUAKSE : Bl
®F 1. BFORsERR

ey = AT AN
N e

3

= 200w
1] K
m@%%!m mvhm“m
T na
Bhe

BR

HEO#RET, BREKBED 25 AHAEXKT
ABBIIBOKRES LHBENF5Z AT oME
2R, SEORRIFROHE LAEOREIS
TE4 OFRBOKBEE(L ST B0 2 2 KR,
LEERD, BBAIBOKES, RETFORKEE, &
Mge, MREOHE, WBTAOHRNLOL S ITH
{tFavizovTt—llolME{TiEoMk.

1. GHHiioke

BEOFERZII—RICHHERERA S T3 2,
ThI=PAEERGLTIATLHS. AMFIX 2
UK LEBRARETHHN, T =Y LM
HMRLET. EMOBTEEZ P CHHBBSYE,
EOBRBIEORETHEMHETSL, Fig. | oM
{, EhERRONLBHRETRLEEFTRIBEXEDO 2
T, TOKBRDEIKRELEVE, 7rvi=vud
FTIIBREIIE L FPHCTRASRBEL 20 6RIBL T
VWADONRLAS,

BEDOA 5 ARRTIR, BTLENEBATHRAE
EBZ0C, 27 OR[ATE L THITOBMBKAIE, 8
RIS FhORERRR T, T A2 S AR
REHEL Rz ET 5 RKIENELOAD. Thb
OMKFOD b A & ARERICES R KIEERR S &
Siebiz@opfilic = AEEISY £, E0O%hT, &
BEEHEORFERKREE . HNICRIT3RED
BN L SH—t o U ATRTEL AV THEL,
A ¥ ARERAEAETROBREFE L R L
20 REFCBFORMIBIZAOVTHLREET RO
HRERELR 2R

€79) 21



® 2 ﬁ%ﬂﬁhl%mﬁﬁﬁﬁﬁ

REo @M EOE (') Bkt E%Age%i%m ) SHBINE X5 KT l m@)ﬁmizm
o $eeussM . Peak | $¥4uRH- | Peak ~xkte | =kk% mrleaTTe

68 @M B ﬁlﬁwﬁmmm 1.8V] 900usec | 4.0Viapm<mel @ v | Yud Us| %] s
6% & B fF|1,050400~450 1.9 | 2,000 [10.0 | | v | @ v | S| Vs| Ys
6% 7 &~ I I 5l 2,550 1,500 | 7.8 3,200 |38.5 | M v a9 Y| Y| —
6% B M B ¥ — 400 | L7 2,000 | 60| ® v | oe#v | Ve | % —
6 57327y 7 BE| 1,259 — | — —_ — _ _ %4% T

(1) Copper (2) Iron

(1) Zinc

(3) Aluminium
Fig. 1 Direct still photographs of explosion
of No. 6 detonators with various shell
materials.

Thin-walled shell; 0.18mm, Charge; Tetryl
0.45g/D.D.N.P. 0.20g, Match-Head Type.
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+ (2) in rubber, chamber

+ Fig. 2 Oscilloscope traces of the explosion
luminosity and secondary spark caused by
shell fragments from detonators, taken with
100usec/em. (1) in Iron chamber, (2) in
Rubber chamber.
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Fig. 3 The explosion phenomenon of the aluminium detonator
in an iron chamber. (interval between frames; 7psec.)
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Fig. 4 Oscilloscope traces showing the ignition of 9% Methane-Air
mixture by No. 6. detonator with various shell materials;
(1) Copper, (2) Iron, (3) Aluminium, (4) Zinc.

(3) 0.25 thickness, 0.60g base-charge.

(4) 0.40 thickness, 0.60 base-charge.

Fig. 5 Oscilloscope traces of the explosion luminosities and secondary
sparks caused by various thick-walled detonators in an iron camber with
air, taken with 100psec/cm. Note. (1) 0.18mm thickness standard det-
onator with 0.45g of base charge. (2)~(4); 0.18, 0.25, and 0.40mm
with 0.60g of base charge respectively
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Fig, 6 Correlation between ignition probabilities
of 99 Methane-Air mixture and luminous
area of various thick-walled detonators.

Note. @ ; C. 18mm, -6— ; 0.25mm, A ;0.30mm.
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The Mechanism of the Ignition of Methane-Air Mixture by
Electric Detonators. (2)

Effects of construction materials and characteristics

of an electric detonator on the incendivity to
Methane-Air mixture; (part. 1)

by K. Yamamoto and T. Isotani.*

An attempt has been made in the present
paper to describe the effects of the material
and thickness of detonator shell on the
of 9%

ignition probabilities methane-air

mixture.

1) Effect of shell material.
methane-air mixture by brilliant secondary
flashes from light metal shells such as

Aluminium and Zinc owing to an impact on

Ignition of

iron plates of the chamber, were probably
caused by a rapid combustion of small
particles from detonator shells. Secondary
flash was also observed with the iron shell
fragments, but it did not seem to ignite the
methane-air mixture. The intensity and
density of these particles were much less
than that of the aluminium detonator, (obs-
erved with M, L. D. 2 type High Speed
Camera.) It makes little deflerence in the
incendivity between copper and iron detona-
tors.

Vol. 24, No. 2, 1983

2) Effect of the wall-thickness of the shell,
The still photographs of detonators with
(0.18—0.40mm)
indicated that the explosion flames decreased
remarkably with increasing wall-thickness,
and that the ignition probability related to
only primary explosion luminousity.
found from the

various  wall-thickness

It was
photocell records that
intensities of secondary flashes caused by
spark from copper shell fragments seem
to be slightly increased when the wall-
thickness increased. On tho other hand
the velocity of shock wave and gas
production may be reduced with increa-
sing thickness of detonators, (from M.L.D,
2 High Speed Camera, )

A considerable cost reduction in the manu-
facture of electric detonators will be attained
by further technical and constructional im-
provements of the shell,

(85) 27






