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Fig.1 Metal detonating cord
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Fig.2 Structure diagram of irreversible detonating component
1,5—sealing element, 2—sealing wax paper, 3—isolation
from the explosion structure, 4—cylindrical shell, 6—the
propagation end of detonating cord, 7—1st charge, 8—the in-
ner shell, 9—2nd charge, 10—excitation device, 11—bayo-

net fixing, 12—the begining of detonating cord
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Table 1 The layed structure charge density

layered structure ignition charge 2nd charge 1st charge

charge PETN/graphite  granulation granulation
/Al/ oxidant PETN PETN

density/g -+ cm™ 0.8 0.9-1.0 1.2-1.3
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Fig.3 Burning experiment of metal detonating cord
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Fig.4 The bidirectional explosive experiment
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Fig.5 The metal detonation cord not occur as radial detonation
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Table 2 The burning experiment of metal detonation

flame burning  outer linear
No. temperature length  diameter density  test phenomenon
/°C /cm /mm  /g.m”
1 463 12 2.4 2.3 not radial detonation
2 472 12 2.4 2.3 not radial detonation
3 469 12 2.4 2.3 not radial detonation
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Table 3 Reliability analysis of irreversible detonating network

experimental number test results reliability /%

the positive direction explosive all success blasting

(100 times) 100% 100

the reverse direction explosive all stop blasting

(100 times) 100% 100
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Table 4 Comparing two kinds of blasting network safety

common network irreversible detonating

hole numbers

safety network safety
1 0.9990 0.9990
2 0.9980 0.9999
4 0.9960 0.9999
8 0.9920 0.9999
16 0.9841 0.9999
32 0.9685 0.9999
64 0.9380 0.9999
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Heat Resistance and Explosion Transfer Performance in the Irreversible Detonating Network Applied in High
Temperature Mine Blasting

WANG Fei, MA Hong-hao, SHEN Zhao-wu
( Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract; In order to solve the problem of the sudden spontaneous firing and premature explosion of high temperature in the blast
hole charge, a new type of irreversible detonating network applied in the high temperature coal mine was studied by adapting ex-
plosion test method, combustion of thermal analysis and system reliability rule. The experiment tests on the heat resistance proper-
ty of metal detonation cord in high temperature and detonation propagation reliability and resistance effect of the irreversible initia-
ting component were carried out, and the blasting network security and reliability were evaluated and calculated as well. Results
show that the metal detonation cord in the hole can effectively improve the safe time of the high temperature resistant performance,
and reduce the probability of sudden spontaneous firing. The irreversible detonating structure, similar to the role of the diode in the
circuit, plays a safety control function in the blasting network ,and avoids the sudden spontaneous firing of the whole detonating
network caused by a certain blasthole, ensuring the safety of the main network. The irreversible detonating network reliability rea-
ches 99.99% with the hole number of 64, better than the traditional blasting network.

Key words: high temperature blasting; metal detonation cord; irreversible detonating element; blasting network security
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