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Experimental Research on the Impact Resistance of Industrial Electronic Detonators
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Abstract: In order to study the reasons for the misfire of industrial electronic detonators in small-section blasting, the
electronic detonators in the detonation network were subjected to shock wave impact tests of different intensities through
the underwater environment. The study found that the electronic detonators under shock wave impact will have four kinds
of situations, including detonation of sympathy, damaged misfire, temporary misfire, and normal fire. Temporary misfire is
due to the shock loss of the capacitor in the chip module, which result in the residual voltage lower than the ignition voltage
and misfire, but the internal components of the module are not damaged and the explosion can be repeated. The damage
pressure of the studied electronic detonator is between 123.66 ~ 181.57MPa, the temporary failure pressure is between
100.29~123.66 MPa, the capacitor's initial loss of voltage is between 36.35~65.82MPa, and the shock wave strength is
100.29MPa.
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Fig.1 Underwater explosion test system
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Tab.1 Shock wave peak pressure test data at different
measuring point distances

(2)

- S S P/ MPa RS

Lim  Zji/g WLk Bk MPa x i v

0.4 10 19.238 19.523 19.381 -0.6188 29645
0.5 10 12.193 11.711 11.952 -0.8419 2.4809
0.6 10 10.204 10.228 10.216 -1.0242  2.3240
0.7 10 9.039 9.786 9.412 -1.1783  2.2420
0.4 15 23.309 24.628 23.969 -04835 3.1767
0.5 15 20.094 19.635 19.865 -0.706 8  2.9890
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Tab.2 Electronic detonator impact results
U g VR R RO TR CRUOR ERRK R

Ik Ik wREK) Ik IR P,/MPa
003 10 10 0 0 0 -
005 10 1 9 0 0 -
008 10 0 10 0 0 251.72
010 10 0 2 8 0 181.57
013 10 0 0 2 8 123.66
015 10 0 0 0 10 100.29
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Tab.3 Electronic detonator impact damaged parts

e JEER (FUR)  SERUREE RAWTT  RESRE 2SR
L/m BE

3 BIRA M M "
0.05 10 9 9 0 0 0
0.08 10 10 3 5 2 0
0.10 10 2 0 0 0 2
0.13 10 0 0 0 0 0
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Fig.2 Chip module voltage curve
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Tab.4 Voltage loss of sample chip module at different distances

L/m 0.08  0.10 0.15 0.20 0.30
RHLEV 22.5 15.0 4.0 2.0 0
T4 /V 0 75 18.8 20.5 225

IS p/MPa 251,72 181.57 100.29 65.82 36.35
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Fig.3 Impact devices at different parts of the chip module
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Fig.4 Impulse voltage waveforms of capacitors and
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Fig.5 X-ray detection diagram of capacitance after impact
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