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Fig.1 The excitation structure of non-primary
instantaneous electric detonator

l—loading wire, 2—firing powder, 3—excitation powder
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Fig.2 The excitation structure of non-primary delay
detonator with non-electric detonating tubes
l—detonating tube, 2—sealing plug, 3—bayonet

4—wall, 5—delay element, 6—excitation powder
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Table 1 Parameters and statistic data of non-primary detonator

detonator length cap length excitation powder delay element average delay time SD
detonator amount
/mm /mm sort mass/g sort length/mm /ms /ms
instantaneous 50 18 granulated RDX 0.05 \ \ 60 9.35 3.19
electric detonator 50 18 PETN 0.147 \ \ 197 8.33 1.08
non-electric 64 12 granulated RDX 0.05 12 -13 7.2 130 341.72 48.50
delay detonator 64 12 PETN 0.147 12 -13 7.2 10 427.69 58.01
30 ] ——average delay time=9.35 ms ——average delay time=8.33ms
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Fig.3 Statistic chart on instantaneous

electric detonator with granulated RDX
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Fig.4 Statistic chart on instantaneous

electric detonator with PETN
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Table 2 Parameters and results of explosion probability of non-electric delay detonator

detonator length cap length excitation powder delay element explosion probability
NU. amount o - remﬂ.rk
/mm /mm sort mass/ g sort length/mm /%
1 64 12 PETN 0.147 12 ~13 9.92 134 97.8 delay element fired ;
2 68 15 PETN 0.147 14 ~17 9.92 10 60 PETN unfired
3 68 15 granulated RDX 0. 05 12~13  9.92 190 100 delay time equable;

no half-explosion

Note; all exploded in series way.
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Table 3 The dynamics parameters of PETN and RDX

explosive ky/s™! E/kJ « mol ™! m
PETN 1013-2988 160.5 0.9510
RDX 10114800 136.5 0.5440
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Research on the Performance of PETN and RDX as the Excitation Powder

MA Hong-hao', SHEN Zhao-wu', CHEN Wen-chuan®, ZHOU Guang-hui*, FANG Jin-xiong®
(1. Modern Mechanics Department, University of Science and Technology of China, Hefei 230027, China;

2. Yongchun Chemical Factory, Yongchun 362615, China)

Abstract: The difference of the delay time of non-primary detonator was compared by using PETN and RDX as the excitation

powder,

detonator,

that of granulated RDX (9.35 ms),

and the data were analyzed based on hot spot initiation theory.

in non-primary non-electric delay detonator, the delay-time of

The results show that in non-primary instantaneous electric

PETN and granulated RDX can be used as the excitation powder, but the delay-time of PETN (8.33 ms) is shorter than

the granulated RDX as the

powder is steady; PETN can be used as the excitation powder in instantaneous or lower non-primary non-electric delayed detonator.

Key words: explosion mechanics; non-primary detonator; excitation powder; excitation set-up; cap; hot spot initiation theory
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