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velocity on the conduction distance
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Table 1 Detonation critical size of the powdery ANFO explosive
number Po D\ ax d, or h, d, or h, I d,, or h, average value
/g - cm™’ /km -« 7! /mm /mm /mm /mm /mm
1" 0.789 2.8336 56 5 720 17.49
N 2" 0.765 2.8161 57 5 743 17.41
;:';EZLH 3*0.739 2.9763 57 4 738 17.24 17.52
4% 0.805 2.9309 54 4 688 17.61
5% 0.827 2.9541 71 5 692 17.86
critical 1" 0.673 2.5964 50 5 430 7.08
thickness 2" 0.669 2.6418 54 5 430 7.03 7.06

Note: The critical diameter is measured for the unconstrained charge and the critical thickness is measured under semi-constraint.
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A Continuous Resistance Wire Probe Method for Determining the Critical Diameter and Thickness of Commer-
cial Explosives

LI Ke-bin', LI Xiao-jie'*>, YAN Hong-hao', WANG Xiao-hong', CHEN Xiang'
(1. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China; 2. State Key Laboratory of Structural Analysis for Industrial
Equipment, Dalian 116024, China)

Abstract: To quantitatively determine the critical diameter and critical thickness of commercial explosives, a continuous resistance
wire probe used to measure the velocity of detonation wave and shock wave was developed by ourselves. Using powdery ammoni-
um nitrate/fuel oil (ANFO) as the test object, two kinds of charge forms of unconstrained cone-shaped charge and semi-constraint
wedge-shaped charge were designed. The change curves in detonation velocity of the powdery ANFO under the two kinds of con-
strained conditions were measured and obtained by single experiment, then the corresponding critical diameter and critical thick-
ness could be calculated. Results show that the critical size of powdery ANFO raises with the increase of explosive density. The
average critical diameter of the explosive with the density of 0.67 g - cm™ under unconstrained condition is 17.52 mm, and the
critical thickness is 7.06 mm when the bottom steel plate is constrained.

Key words: non-ideal detonation; diameter effect; continuous pressure-conducted probe; critical size
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