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[ ABSTRACT]

tion process and high cost in current production of magnetic electric detonator. Design principle of the magnetic electric

A new kind of magnetic electric detonator was designed with respect to the challenges of complex produc-

detonator was introduced at first. Based on this, relationship between inductive current /, and number of secondary winding
turns n, , inductive current I, and bridge wire resistance R,, induced current I, and magnetic conductivity @, inductive
current /, and current frequency f were analyzed and the value of n,, R,, u and f were determined. Magnet ring, wire
positioning and mold injection were used in the production. Magnet ring material, number of primary or secondary winding
turns, and wire material were also determined. Ignition formula and diameter of bridge wire were optimized. Zero oxygen
balance was chosen in the ignition, in which m( potassium picrate) : m( potassium hyperchlorate) =47.30 : 44.65. Dia-

meter of bridge wire was 0.03 mm. Consistency of scale production has been solved. All the results show that this produc-

tion process is simple and could achieve large scale production, and it has a high reliability. It could meet the needs of

various industries simultaneously.
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Fig.1 Structure component and equivalent

circuit of magnetic electric detonator
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Fig.2 Equivalent circuit of electromagnetic

induction initiation system
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Tab. 1 Initial parameters
EES A
E/V 2.52
n, 1
N 1
R/Q R, =0.36
1.1.1 BNVBREBEREL SXREAEEH 0, B
S

BUI, =7 AyR, =3.3 Q;f=70 kHz;L, =4. 13 x
107° H, #3810 SHRAK () TN B i S
I, SIRFGEH TR n, FIRFR, WA (3).

45.751 8n,
1.411 3 +329. 621 5(0.36n2 +3.3)%

JEN L L, 5 IR G AL n, MAEL ML
R THENSE ITESRLE2,

k2 RBEWRI 5KRELEN
B4 n, % %82 HI0

Tab.2 Theoretical value of the relationship between

I, =

(3)

inductive current I, and number of secondary

winding turns n,

n, L/A
1 0.69
2 1.06
3 1.16
4 1.11
5 1.02
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M4k 3 B, BN L e K, o 1. 16 A, (H% [ H)
n, =3 B AP AR R A% BT LLERE n, =2, B IR
TP E IR G MR 1, IR LA Ny 2, Jk
ML 1, B KA 1.06 A,
1.1.2 BNBEREBREL 5SXKiRFLEMRR,

B2 1 SHRAR ) AR BT L, S5
ZZHIBH R, BEHR, W (4) .

91.503 6
(0.36R,)* +329.621 5x (1.44 +R,)’
(4)

IR RWE 3, £3 9,1, =7 A;f=70 kHz;

L, =4.13x107° Hyn, =2,
k3 BERRIL SHLBVILR, ¥ AGEBAE

Tab.3 Theoretical value of the relationship between

I =

inductive current /, and bridge wire resistance R,

k4 BESARIL SRS ANOEibE
Tab.4 Theoretical value of the relationship between

inducfive current I, and magnetic conductivity u

R m L/A
B Mn-Zn 3000 1.71
BRILAE fh 5 000 2.00
YA 4 50N 6 000 2.07
Y BE5 4 8ONi 40 000 2.25
BRILGIAK 80 000 2.26

TR fIIRER, WA(T) .
0. 001 307 2f
1.411 3 +1.511 39 x10~°f
IHRAIRILER S, 5,1 =7 A;R, =3.1 Q;
L, =3.54x10" H;n, =2,
5 REERL 5ERMEfL RO BA
Tab. 5

inductive current /, and current frequency f

I, = (7)

Theoretical value of the relationship between

R,/Q L/A R,/Q L/A

2.0 1.47 5.0 0.78 f/Hz L/A

2.4 1.31 9.0 0.48 500 0.49

3.1 1.06 15.0 0.31 2 500 1.67

3.8 0.96 30.0 0.16 10 000 2.20
70 000 2.26
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0.001 143 9u
1.411 3 +1.159 025 x 10 *u
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PR, WA(8)

L oM _36.31096 (8)
L /R +(wl,)? /R +5273.943

THEZE R ILRe K6 1, =7 A;f=70 kHz;
L, =3.540 x 10 °H;L, =1.416 x 10 H;M =7. 08 x
10 H,

%6 L/1 5n/n, 9% %
Tab.6 Relationship between 1,/ I, and n,/ n,

R,/Q) L,/A L/1,
2.0 2.58 0. 500
2.4 2.45 0. 500
5.0 1. 86 0. 498
10.0 1.27 0. 490
50.0 0.36 0. 485

PRSI ZE IR | 1,/1, = (0. 485 ~0.500) ~
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N TS K2 SR T R 24 Sk R KPR RE Y 52
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W5 5 BB A P 3 7 5 HAB SR % T 253007, R
2 Fi R K ESICTT o BT 1" (R AN IESARCTT ) A m
(FIORIREN) = m (B AIRE) - m(ROIEEE) *m
(RFHLFYER) =36.24 1 55.64 1 7.60 : 0.52;
J7 28 (R Z B T7) 9 m (R BRIRER) = m (i
AR cm(ROIEEE) - m (R EELTYER) =
47.30 :44.65 : 7.60 : 0.45,
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Tab.7 Effect of ignition oxygen balance
on firing performance of fuse head
By HZERRIER/mA KRR/ (A7 - ms)
¥ 519 14.4
2f 386 5.5
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Tab.8 Effect of diameter of bridge wire

on firing performance of fuse head

Wit tites  HZEBEKX KRR .

mm LR/ mA (A% - ms) -
0.035 478.0 5.7~6.9 4 KREX
0.030 386.0 5.5~6.1 AR K
0.028 356.3 5.3~5.9  &#kk

LR T AR 5 T8 wE L 5 Gk i 22 B AR
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