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Fig.1 Principle chart of improved coaxial measurement method
1—dielectric tube, 2—conductive cupreous tube,

3—explosive sample, 4—-cupreous pole, 5—dielectric cushion
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Fig.2  Detonation process of improved coaxial measurement method
l—-cupreous pole, 2—explosive sample,
3—-cupreous tube, 4—detonation products,

5—detonation products at y =0, 6—dielectric cushion
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Fig.3 Detonation products at the location of y,
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Fig.4 Experimental set-up for measuring electrical
conductivity of detonation process
1—Q9 seat, 2—-cupreous pole, 3—matched resistance, 4—tee,
5—-conductive cupreous tube, 6—explosive sample,
7—PMMA cushion, 8—PMMA tube, 9—matched cupreous tube,
10—1loading explosive, 11—transmission explosive,

12—trigger probe, 13—8" primer
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Fig.5 Equivalent circuit for measuring electrical

conductivity of detonation process
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Fig. 6 Experimental voltage signals
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Fig. 8 Electrical conductivity curves of detonation process
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Table 1 Electrical conductivity of detonation

process for TNT and TNT/RDX

explosive No. p/gem™ 0, /Q7 cem™ /s

TNT( cast) 1* 1.618 344 0.08

TNT( cast) 2* 1.620 332 0.08

TNT( pressed) Ref. [2] 1.634 310 0.11
TNT( cast) Ref. [11] 280 ~0.10

TNT 90/RDX 10( cast) 3* 1.633 288 0.08

TNT 80/ RDX 20( cast) 4* 1.645 232 0.09

TNT 70/RDX 30( cast) 5% 1.655 216 0.10

TNT 60/RDX 40(cast)  6* 1.669 201 0.10

TNT 35/RDX 65(cast) Ref.[2] 1.714 190

#*2 TNTF TNT/RDX MR EXEE
Table 2 Reaction zone widths of TNT and TNT/RDX

explosive No. p/g + cm -3 x,/mm
TNT( cast) 1* 1.618 0.41
TNT( cast) 2# 1.620 0.41
TNT( cast) Ref. [13] 1.615 0.42
TNT( pressed ) Ref. [ 14 ] 1.620 0. 60
TNT( pressed ) Ref. [2] 1.630 0.60
TNT90/RDX10 ( cast) 3% 1.633 0.42
TNT 80/ RDX 20 ( cast) 4* 1.645 0.48
TNT 70/RDX 30( cast) 5* 1.655 0.55
TNT 60/RDX 40 ( cast) 6" 1.669 0.57
TNT 60/RDX 40 ( pressed) Ref. [8] 1.690 0.70
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Electrical Conductivity and Reaction Zone Width Measurement of
Detonation Process for Cast TNT/RDX Compositions

JIAO Qing-jie, JIN Zhao-xin, XU Xin-chun

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; The coaxial measurement of electrical conductivity was improved by using shock initiation method, and the conductivity

formula was derived. The suitable shock wave pressure was input to limit the shock wave reverberation in reaction zone and

instability in detonation growth. And the conductivity curves of cast TNT and TNT/RDX compositions were studied. The chemical

reaction times and the reaction zone widths were acquired by analyzing the inflexions in curves. Results show that the maximal

conductivity decreases with the increasing of RDX in cast TNT/RDX compositions. The reaction time of cast TNT is about 0.08 ps,

and the reaction zone widths of cast TNT and several TNT/RDX compositions are about 0.4 mm and 0.5 mm respectively.

Key words: explosion mechanics; electrical conductivity ; coaxial measurement method; TNT/RDX; reaction zone



