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Research on Waterproof Performance of the Crimping Position of Industrial Electronic Detonators
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Abstract : In order to solve the problems of short circuit and half explosion of industrial electronic detonators in
water-bearing blast hole, the immersion test was conducted on electronic detonators by using a high-pressure water tank. At the
same time, the influence of crimping status, crimping size, and detonator shell thickness on the waterproof performance of
electronic detonators was explored. The study found that the crimping wrinkle is the main reason for water ingress in electronic
detonators, which can lead to short circuit and half explosion. By optimizing the diameter at the petal shape of the crimped head in
automated production line, the crimping wrinkles have been eliminated. The optimized electronic detonator products have good
waterproof performance, meeting the requirements of 50 meters and 72 hours for water resistance. And by use of an iron tube shell
with a thickness of 0.40 millimeters and a crimping size of 5.60 millimeters, the stability of the crimping operation could be
improved. At the same time, it reduces the safety hazards of manually removing defective products, which helps to realize the safe
production mode of unmanned factory.

Key words: Industrial electronic detonators; Waterproof performance; Crimping operation; Short circuit; Half explosion

TR R RS , HET  MFEBUKAER OO, R NIRE S i Bk,
CZ TR TR . SRR IR s FEEEARHSE LR, RS2SR,
TE PRI MR AR AR E I LLSAR BRI BRIRER A AR AARAE Sy, R EIRE OL,
SFEYU . XTRZERBA LI, HBRITWN, T SR aCR e 2,

SRS EHHA: 2024-03-28

PEHEIN: KT (1996-) , Lo, TARUN, FHNE T EE SR AT

BIEE: S (1980-) , B, IR TN, TR IR B TR ARBISE.
ELUIH: PEEMSRMITLRIIH: Jekil TRBRGIAER AN 5 H (IM2022030) .
BIFIASSC: sRPEE, #5705 fEeRE 45, ol PR LA B A MERERIFTE[0]. KA, 2025(1): 27-31.




28 SRPIEAE . lb T8 TR Bl R PR RERFSE

2025 4E5 11

FIRTSE T HL 3 DK PE DT ST 5 T I A
KT XA 1 Rt — A PTB YT IAIZ, el
TR 28 ZE A0 R AR AT T B AL A 25 e A el
Bit, T BT E A BIBKERE . W7 WSk ]
TRl T ERERIKIES,, RS BRI
15 O TR S BIT/K Tt , AT Bk TRk, i
T RN . KT, Rl R EOK Xk
IKIETE MR REGFVAIF TR TR BT
AKEEE, A R S 4 s 2 K S . Sl )
MEERATE T — M TR IR, Prisc i
JRPBEHITA AR E, e B AR A R
HEPIKECR, B KER, STt

PSR A I S 5, HARH TRk
S LR L AR, AKB AT AR, A
RN PSR T SRCE SO d v o S E{ P ] L
TESERRERAET , RYE IS 258 11 AR LA H
TETEREOL, (ERMARAS L RPep K R, Xzt
HL R TGN, R 40% B IR IR
EPARAFAER MBS . FRID T B8 R AR K
REOISTEL, ASCEd e R LR, HER TR
RENAM R B TR ORI OL, FRRII T
Skoiiiae 2

1 R

HRFE R OREVIR SR T B B K PERE 52
W), SRR IR SRR D -RETE RIS, )
FH R K RESHFUGOK VMV A, 845 K RE A
KBS, BT a A MK rERe, 58 [ Tl
HL T E /KL e B R AR R st kR
PR AFEL RS, BIRIEER R B RETRE S, [
IHRIER RS (R PAAEREEIME ). TEET
JEREXTHL T B R RO B KRB RZ ), Tt
FRE PR A R R
1.1 HEHR

fEl— A Sk FRkiE A TR O -RENAL A
FHAFNICREB TR, /r28sdrbric, Il
SERARST ;. BRI 5 BT oK, @

P HIREA ), BRI . FEBOE T T,
IRFIRERHCS , R FEE B, PRI
BRI G , BERISE A T s R ik
TR ARG , NSRS EALR]
— RS | TR D, FE B A R R
WS NBP s, M PR i, A 5
min J5 AR, ICRBENEOL; AERRRIIE
¥, RIS, R kit rHER:, R0
BN <2 3 S R = = VNG R 1K VAT w17 s 113
DRLEARES , BrEE R 1 = 2 — PR PRI 53 9F
e, A PR, EREREINETEE, BT
RS, RUGHAT RN . ZH PRSI AR
, HASEEGI, W X Een
e 1 FR.

AL ;

ek :

_ o ol e

b : |

e kG PR .
3 = ZHIORGN - 5

= A

-'/ s |

ORI (@R

E1 BFEERKRENRRE

Fig.1 Test process for immersion test of electronic detonators
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Tab.1 Parameters and results of immersion test of electronic
detonator samples with and without wrinkles
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Fig.2 Anatomical diagram of electronic detonator sample
with high single shot detection current
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Fig.3 The state of electronic detonators after normal
detonation
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Fig.4 The state of electronic detonators after half explosion
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Fig.5 The core structure of the crimping operation
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Fig.6 The structural diagram before and after the crimping
operation
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Tab.2 The immersion test parameters and results of
electronic detonator samples with different crimping sizes and

shell thicknesses
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Fig.7 The detonation results of samples with three kinds of
crimping size
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