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Fig.1 Apparatus for local ignition test with black powder
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Fig.2 Apparatus for local ignition test with hot-wire ignition
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Table 1 Emulsion explosives ignition in open wide system
item 32 mm cartridge 70 mm cartridge
ignition radial axial radial axial
style direction direction direction direction
result combustion  quenching combustion  quenching
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Table 2 Burning rate of emulsion explosives m-s”’
number 1 2 3 4 5 6
burning rate 91 136 141 787 311 203
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Table 3 Detonation velocity of emulsion explosives m - s

number 1 2 3 4 5 6

detonation velocity 3620 4132 5115 5171 5113 5131

(3) 40 g k255148

R T 53 H ACK 2y iR FLACHE 2 RA R 1 B R
R KRN (40 g) o B F UMK K 600 mm, 4
%k 40 mm  BEJE R 11.5 mm, JR &5 ki 100 mm 4k
WA AT 7 AT s FL, FL 1B Ry 80 mm, fff I #8%
BRI, ACEG RS Oy 3 S VR R R k2 A B
40 g, BHE .33 g - em T FLALKE R BE AL
e B L 4,

A fe AR 2010 % % 18 4 #44 (414-418)



416

G, XK, w18, M3, TR

MR KSR S5 R AR, BURAE 1 A R
ZE(IE 3a & 3c) HR MR B (3 2 FiEk 4) 7
AE TS0 I B4 m 119 L1 K 25 8 e e e A A i A 444
BRI (2 2 T 4) Ul W] I i 7L Ak A 25 40 T 4R
o MEMUT R FFLACKE 25 AR A Frakde, BTl — B
B e TR LA K 24 1 S I R s 04 e
(22 I 4) Wit W I A 1) 23, B 7L A 00 24 49 o ok )32
I BEAT BEA S LAY HE AT 1003 1 TR A T A e R A R
R BB B R R, BRI R A O R A, FLAL
KE 25 R AL WOT IR R b MR e 38 1R L R 2K

R4 UMb

Table 4 Burning rate of emulsion explosives m-s’'
number 1 2 3 4 5 6
burning rate 89 796 369 299 191 0

a. 20 g black powder

b. detonator

c. 40 g black powder
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Fig.3 Ignition of emulsion explosive by black powder and

detonator
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a. 90 °C

b. 25 °C

c. burning residue
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Fig.4 ignition experiment by hot-wire
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Table 5 The time to explosion of emulsion explosives

sample temperature density time
P /°C /g cm™? /s

emulsion explosives 25 1.28 104
emulsion explosives 40 1.26 75
emulsion explosives 90 1.31 38

R 6 FLACKE 2R e 4 4 i e

Table 6 Burning rate of emulsion explosives m-s”'
number 1 2 3 4 5 6
burning rate 7 11 53 19 12 0
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Experimental Investigation of Local Ignition for Emulsion Explosives

XU Zhi-xiang, LIU Da-bin, HU Yi-ting, YE Zhi-wen, WEI Yan-an
( Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094, China )

Abstract. Local ignition was investigated for emulsion explosives containing expanded perlite as the density control material with
small sized equipment that has been referred to the French method and American method. To evaluate the safety of its manufactur-
ing process, emulsion explosives were ignited by hot-wire at different initial temperatures. The emulsion explosives caused partial
reaction that led to the rupture of steel pipe closed to the screw cap, followed by the reaction interruption without explosion. For
black powder and hot-wire ignition, emulsion explosion has not sustained combustion, and all quenched. Pressure may be a key
factor to previous accident and process of production for emulsion explosives.

Key words: explosion mechanics; emulsion explosive; accident; local ignition; combustion
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