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[ ABSTRACT] Aiming at the failure of the electronic control module used for electronic detonators under the impact ac-
tion during small-section blasting, impact resistance of the electronic control module and its core components in working
state were studied through impact test of steel barrel. Results show that compared with the damage of physical structure, the
electronic control module is more likely to lose power of the internal energy storage capacitor when it is affected by impact.

Impact power loss of the energy storage capacitor used for electronic detonators is its inherent characteristic. The order of
power loss of energy storage capacitor under impact from large to small is solid aluminum electrolytic capacitor, electrolytic
aluminum capacitor and solid tantalum capacitor. The impact loss of capacitor is related to capacitor type, impact strength
and the design of internal protective structure of shell. The designed steel barrel impact test can qualitatively study the im-
pact resistance of electronic control module and internal components. It can be used in the design of detonator structure and
the screening of components in production practice, and fundamentally control product quality.
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Fig. 1 Steel drum impact device
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Tab. 1

Voltage loss parameters of electronic control

module under impact
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Fig.2  Comparison of voltage loss between Module

5533 and Module 8033 under impact

PERE,
2.2 HBEFERHERFNBTEZHEER

R T A5 s A R A 2 H SRR e
5533 FEHer 4 B PR B 5 A B LS (LA R LAY
S BEAT IR A RE R 2 5 s AR B A T H
FE—8(22.5 V), REEZWME 3 Fin; KB ES
BIE2,

et A
T

B3 A A AR R 32 ol ) R T B E
Fig.3  Impulse voltage waveforms of the capacitor and

the integrated circuit

i, A RE A A AR R B AR I AR, T LATE
ST, 5 L SCARARAT BB 51 AR IR R
P TR R (R R B A A ) 52 el I ) i

A2 5533TMEPR B IRAL R 89 K B R AR
Tab.2 Voltage loss parameters of different parts of
Module 5533% under impact

Hitg/ ey SR Tl 4% I HL
g ; WE/V  HBENV H/%
5 fHEREHL 2 2.8 19.7 23.34

A HL I 0 22.5 0

0 e FL 2% 6.2 16.3 47.52

A R L % 0 22.5 0
s HREHLA 9.9 12.6 68. 64
A R L I 0 22.5 0
- e A 12.5 10.0 80.25
A L I 0 22.5 0
100
90
8180
2 70
]ﬁ [ 60 é
B 8r 50 =
K 2
v 6f 40
o4l 30
1 20
2 10
%510 15 20 °
diglg

4 e 5533 B X
Fig.4 Comparison of power loss between capacitor

and Module 5533
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Tab.3 Impact power loss of three types of capacitors
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Tab.4  Voltage loss parameters of capacitor under different protective measures
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