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Table 1 Formulation of emulsion explosives

Ingre&ient A B C
Ammonium rﬁt;;;}Sodium nitrate | 80.7 | 77.9 | 77. é~
| ﬁydraziné ﬁit:rate - 5.4 -
Water |89 02
Emulsifier/Wax 52| 4.8 4.6
Glass microballoon” 33! - | 34
Resin microballoorri;; o - l 0 |-
ijkri;;ninum powder™ J,- - 1 - | 774.“67‘

*1) Mono-cell sphere of glass balloon with average diameter

of63um

*2) Multi-cell sphere of polystyrene balloon with average di-

ameterof 470y m

°3) Atomized aluminum with average diameter of 33 1 m

Fig. 1 Apparatus for DDT test
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Fig 2 DDT test equipment which installs a rupture disc for pressure release
(Dsteel pipe @holder for rupture disc @rupture disc @flange
(®pressure sensor holder ®cap @sealant ®heating wire holder
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Fig. 3 Photograph of the equipment for DDT test

(4) Black powder
Fig. 4 Examples of DDT test results

1200E) {2 & » Ciegk L7,
BEBIBI AT PN %5k 3NV T RIDA0AT 4+ A IV FSE
GEHREZYE /2. OMPa) & filv -,

3 BRBLUFR
3. 1 DDTRER

BARIRIEH A 2 R L % Fig. 4 1075F, Mg
L LTREXECHTAHBTORBRBRLRLE,
RELA AR " CRE L2 LS5z, MEEBRRICE
WTIZHhOORED S b bLFMERKEN 272D

DTHBIN, VMORRERH AL B EBbhBIE
ML > THBFOTBOREBHHTL, 1FLAYD
BEHIPEENICIBFEL TV, RBA 5EHRYIE LT
BTN LRI CRERAG O, 3B BILS AT,
BEIIELE Ch-oT-(n=4), RECIZHLTSHE
fT-o=RBDH> L, 2EICKHVVTHEESEEL, £0
BEIRAAEOZNLRETHo T, HTORER
RO DIBRE R END, BYO3EDS S, 1H
HRBALRILKEROX R TRHETLTHY, 2E
IEEER ThoTz, RBBOAHNALD LRSS
VWEH L LTI, AT CRLEMERSBRRICE,
TLFR, TeNya ARBEOMERDEBENILD LD
Tiie<, SFEhHXARFHOMEICLZFBICK
5b0THD, TROLEBIAILEENAGMBE R
29, RBBIZEH SN BRMBid bt — & —E0D1%
ERSy DR & BIEN LR TR LIBEDE
HEABGITFonEZ LE, b—F—IEFERI L
CRDICEDORIENHEIT LR RDIbDLEZLDL
h3d, £7=, FTA3I=aReSHTIRBICHRKL
BUSERE LV \DIX, FhB TN I =0 AROREE
BHKENWD, BBITFE LTERL, =<aialy
IBEROREREF IR T WD LR ENS,

35 r T . 3
- . —-125
3 ——Heater- - ~ -Rupture disk
. 25k 4z
[
€3 2 H1s 3
T 5 B PR
2 515 1 35
2 8 g
8 2 1 05 5
= os - AA—do &
-—— [
0 05
05 . 1 . -1
0 100 200
time(sec)

Fig. 5 Internal pressure history of the DDT sample
installed with a rupture disc
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Fig. 6 Detailed pressure-time curve of Figure 6
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Burning characteristics of emulsion explosives (II)
—DDT test—

Yoshikazu HIROSAKI', Satoru SUZUKI', Yasuhiro TAKAHASHI’
and Yukio KATO'

A probability of deflagration to detonation transition (DDT) was evaluated for the emulsion explo-
sives containing glass microballoon (GMB) or resin microballoon (RMB) as the density control mate-
rial with small sized DDT equipment that has been arranged from the French method. All the tests
were performed at the elevated initial temperature of around 100°C to evaluate the safety in the
manufacturing process of the emulsion explosives. The emulsion explosives containing RMB showed
no steady reaction. The emulsion explosives sensitized by GMB caused partial reaction that lead to
the rupture of steel pipe close to the screw cap, followed by the reaction interruption without explosion.
The GMB-sensitized emulsion explosives containing aluminum powder of 33 1 m in diameter showed
steady burning or deflagration just like in the case of black powder. No evidence of causing detonation
during test was derived. Installing a rupture disc to pipe as safety device is confirmed to be effective to
release the pressure induced by the partial reaction and to prevent the violent reaction due to DDT.

("NOF Corporation, 61 — 1 Kitakomatsudani, Taketoyo-cho, Chita-gun, Aichi 470-2398,
JAPAN)
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