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[ABSTRACT] In view of the phenomenon of misfire of detonation when electronic detonators are used in small section
blasting, differences of anti-impact performance between two kinds of typical electronic detonators were compared and ana-
lyzed by the simulation of impact of electronic detonator in initiation network in underwater environment. The results show
that, when the electronic detonator is impacted, with the increase of the impact intensity, the damage degrees of electronic
detonator in the initiation network are represented by temporary failure of detonator, electronic flash components structure
damage to misfire and sympathetic detonation, and the damage degree of the products with different technology varies great-
ly. The temporary failure and misfire is caused by insufficient ignition energy of ignition head caused by impact power loss
in electronic control module. Impact resistance of different kinds of electronic detonators and electronic control module
products is quite different. The maximum anti-impact strength of Sample A and Sample B is 100. 74 MPa and 54.21 MPa,
respectively. And the maximum anti-impact strength of the electronic control module of Sample A and Sample B is 181.36
MPa and 54.21 MPa, respectively. The designed experimental device and method are suitable for testing the maximum
impact resistance of electronic detonators and electronic control modules in production.
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Tab. 1

Impact results of electronic detonator

Sample A
e Bk ER/ kk Ak O WBEES
L/cm It b ms b KkE p./MPa
3 2.4 10 100 10 0
3 2.4 10 - 10 0
5 4.0 10 100 1 9
5 4.0 10 - 2 8
8 6.4 10 100 0 10 250. 65
8 6.4 10 - 0 10 250.65
10 8.0 10 100 0 10 181.36
13 10.4 10 100 8 2 123.97
15 12.0 10 100 10 0 100. 74
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Tab. 2

Impact results of electronic detonator

Sample B

WE MR & R Rk Rk EHEET

L/cm t b4 ms B4 K% p,./MPa
10 8.0 10 100 10 0 181.36
10 8.0 10 - 10 0 181.36
15 12.0 10 100 4 6 100. 74
15 12.0 10 - 3 7 100. 74
18 14.4 10 100 4 6 77.30
18 14.4 10 - 0 10 77.30
20 16.0 10 100 8 2 66.38
23 18.4 10 100 10 0 54.21
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Fig.2 Relationship between numbers of fired electronic

detonators and distance
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Tab.3 Misfire test results of Sample A

HL T4 B AR AR .
B L/ N KK 23K E NS
HiE L/em KHEL ANk KA PRTTET AN LR 253 BB
5 10 9 9 0 0 0 0
8 10 10 3 5 2 0 0
10 10 10 0 0 0 2 8
13 10 2 0 0 0 0 2
15 10 0 0 0 0 0 0
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Tab.4  Misfire test results of Sample B
FL TP R R R

EE7N Wi It
15 10 6 6 0 0
18 10 6 3 1 2
20 10 5 0 3 2
23 10 0 0 0 0
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Fig.3  Power loss waveform of electronic control module
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Tab.5 Power loss results of electronic control module

of Sample A at different distance

e L REE, SEHK T 4% WEE R
cm v L/ V HLE/V Pn/MPa
8 ;i; 22. 5(HF) 0 250. 65
10 ig'g 12.4 10. 1 181.36
15 i'g 3.9 18.6 100. 74
20 ii 1.6 20.9 66.38
30 8 0 22.5 36. 87
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Fig.4 Relationship between ignition voltage of

ignition head and power loss of electronic control module
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