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Table 1 The character of sample detonators

No. ba:ﬁargq initiator] shell | Kind of éi:;:‘g osition
1 ta;g?jer DDNP | Cu 11\?&493 delay detonator
2 ” " 1 12\(1)(1)\/{3 delay detonator
3 " " Fe ;?3495 delay detonator
4 ” ” ” 12\?})“83 delay detonator
2-3-2 {i4RR

) 25REAFHEISE Gk NG R, WKL) 2
ZHBNBIN 4+ RFOFEGE (—100 mesh) #20%iR
Al7eboxi0giKar Lz,

(2) BRCRARBERALLRVG BRAEZE
B CHB L, '

ULk 2l ) BRI CRB TR o1,

2-3-3 BRERHVIHER

1) SEEMASRE: FROKRET (2-3-1) Lt

Table 2 Combustibility of Ammonium nitrate
Explosives containing or covered
with coal powder due to special made
detonators

S{Explosives containing| Explosives covered
IN coal powder 20% with coa) powder

1 0O X X

2 000 -

3 OxO0 X X X X X X
4 OO0 xo0 X X X X X

Note, Special made detonator: The talcous pow-
der is Joaded instead of base charge. S:
State of explosives, N: No of sample
detonator (Table 1)
O: Explosive burned.
% : Explosive did not burn,
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Fig. 1 Apparatus for combustion of explosiues by closed steel pipe.
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PEo®ER (2-3, 2-49) 2k -»T, A kE ERF

Table 3 Combustibility of Ammonium nitrate
Explosives containing coal powder 20
% due to special made detonators.

No. of Sample detonmor! Results of test

1 1 explosives burned

3 l explosives did not burn.

Note, Special made detonator: The talcous pow-
der is loaded in stead of base charge and
loading pressure of initiator is 160 kg/
piece..
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Table 4 Combustibility of Explosives containing coa! powder 209 (caked due to hydrauric
pressure) in the closed iron pipe by the transformed inferior detonator.

No. sttg;:ﬂf'&f;%:‘ %wen to I the number of sample detonutorsl results

1 360 i ! | X

2 380 | 1 o

3 390 [ 1 x

4 400 ! o

5 410 2 0, 0O

6 420 4 X, X, X, X

7 450 | 1 o

b3 | ¥ 0=5/11, x=6/11

Note, O: Explosive burned,

fltna,

2-5-2 {#RA%

EEEROBICRBRELEGSh I L EELT
EROGRBRABRE (2-3-2) &Y =sL 4RI
ARKE (20kg/em®) CESL,

2-5-3 JRAEEUISER

() SEEMRER : BROBKMIOE (2-5-1) Lt
IR (2-5-2) & W TEFERAIC X S HRaENRKE
g (1 BR) 274N,

ZOFER ARBRABERBELZ, LhL, #
RICRARBIRALALWT BAROLAFRE CER
LABARMREEL o o7,

R4 BRBBBAREO SRR 2T T,

Fiebh, OHRRETIADS S 2ERBBLTE
Briableholt, L, ZORBLEBSICOWT
T ORNREI SRR A LB+ 5 &, ERSE
ik 5P LSEANCH o 2,

OFEBLL-IKILL Y SEOBTFERIE N 2
e @F-T, BENERLALRVBAERL L,
YABERB/ BIR B =5/ 11-2=5/9=55.6% & \» ) {idd
TREVEHRTBENBELEZ LIk s,

R4 OIEREER 27T,

ZZTERBIC, REREOR. MBRRoMEA -
BEFAICL > TRIBELOBEATFRENND, BE
FRRE A Y FT3HAIE, FiCRROBEE ST
O5THAHH LT 5,

@ETAREK 0 PEREF OB hREBURIR LT 158 0E
2 X B EBETFIC L - TSRS 5B0 SR
KEeBEED S LBEESIZOT, ThlzonTR~
Do OBBEMBBELEBEL, LEVEA L, With
bR RIS (IFPARE) £V 6~Tcm

Vol. 33, No. 8, 1972

x: Explosive did not burn.

OB IEE > T,

FIZC BRAOMm EELDLEBEFOX N
¥—R VAR LV TETHABHEO B~ h
MiclEx bhic, CoHBIMBHE L LR
B, ZOZ END, TIRBOBE~DRAXBITHA
BHEORWEETCOLREIEINSTHS 5 LR
Eh 5, OERRVDYI/NIREL D, B8
BORRIC X - TREPW L, ZoRBITHE Lok
&M(m%%ﬁo&u.ﬁéuﬁk)&ﬁabr$o

Pheto. 1 Rcmums produced by combusuon of
explosives in the coal mine blasting.

Photo. 2 Apparntus for combustxon of explo-
sives and it’s experimental result.
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Table 5 Initiation of Ammonium nitrate explo-
sives containing coal powder by No.6
detonator

“mixed ratio of
coa) powder(%)
state of

initiation

g8 | 9]w]u|n
lo. olo. ola. alx. x|x, x

Note, O: Detonation occured completely.
A: Detonation occured incompletely.
% : Detonation did not occure.
OURBE: 2 FMEARRBE (30mméX 100g)
Fl: 3.0(%=0,0, 3.5=X%, X
@F bt B: =HBNBN4EK, —100mesh
0 BBFiE: 6HEFIXETER

IRKEREES
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Table 6 Ignition temperature and ignition delay period of ammonium nitrate
explosives containing coal powder

Ml | nfo | o8| o e MRl o]0 |80
460 o Jofo]ofo]o b330 40| 35| 30| 35| 3.0] 3.0
450 o [o ]o o"ro To i s 6.0f 40| 40( 40| 3.5/ 3.0
440 o o o o |o o I 30 gol| 65| 65| 50| 45| 5.0
430 05| 0s|o jo |Jo |o 300 12.5 | 12.0| 10.0 [ 10.5 | 1.0 | 9.0
420 o.s] 0.5 05| os] o | o 290 12.0 | 15.0 | 17.0 | 13.0| 13.0 | 14.0
410 1ol o.5s| 0.5] 0.5] 05| o >— 280 |14.0|20.0[150]17.0[14.0] x
400 o] o] o5} 1.0} 05] 0.5 270 |22.0]30.0|19.0]13.0]150] x
390 ol o] rof os] os| 1o 260 | 24.0]25.0|20.0[31.0|220] x
380 Tl.s o 1of rof rof o, 20 |2.0]3.0|20]|2.0]%0] x

T | 15| 5] Lo] Lof us 0.5/ 240 |45.0]380[580] x | x | x
360 20| 20| 5] 15| 5] 1o 20 |ss5.0] x |700] x | x | x
350 3.0| 20] o] 15| 5] 10|
340 35| 20| 20} 20| 25| 2.0

Note, M: mixed ratio of coal powder, This table shows ignition delay period (sec)
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Studies on Combustion of Ammonium Nitrate Explosives.
by T. Murakado and B. Kiuchi

In the simultaneous blasting, the combustion of ammonium nitrate explosives are
more frequently due to the heat of misfired detonator in the charge hole than to high
temperature and high pressure due to detonation of explosives in the nearby charge
hole. '

Also authors have published that under certain circumstances, the detonation of
explosives in a charge hole is apt to bring about misfires of the M.S. delay detonators
in nearby charge holes,

Through the present studies authors found out the following results.

(1) The explosives containing coal powder burn due to thermal energy of deto-
nation of special made M.S. delay detonators in which the talcous powder is loaded
instead of base charge.

(2) When the M.S, delay detonator in explosives is pressed in the cylindrical
steel-container by the external pressure, it is tranformed into inferior cap.

(3) The explosives containing coal powder burn in high probability by the
thermal energy of transformed inferior-detonator.

(4) The tranformed inferior-detonator is similar to the misfired detonator in
blasting, considering the form of transformed shell after explosion and the results of
the lead plate test.

(5) Comparing the explosives containing coal powder with the normal explosive
in the ignition temperature and ignition delay periods by krupp’s method, the former’s

temperature is higher than the latter’s at the zero time delay period, but lower in the .

region of long time one.

(6) Comparing the transformed inferior-detonator with the normal detonator in
the explosive temperature, the former’s temperature is higher than the latters.

By authors’ thermo-chemical calculalion, the explosion temperature of transformed
inferion-detonator is 3,387°C, and that of the normal detonator is 2,732°C.

(Hokkaido Mine Safety Service Center, Iwamizawa city. Hokuyo Explosive Co,
Ltd. Sunagawa plant.)
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