266

BT, BRES, WK, fEmdk, B, /5

XEHS: 1006-9941(2017)04-0266-07

BRI R E B EERLZT

B O BERV AR, £EWAT, 0, 4

,2

%1
N
(1. PEHFRAB D FT MBI EAEZRE, Z4 A 230026; 2. PEMFHALF, Z# &L 230026)

T OE . B I R R SRR TR, SR BB vk BT IR IR T — b E AT B A R T RE BRI T o R O A
TS5 & ANSYS/LS-DYNA A [RICHCHF , 38 i 98 8 24 24 4y SUHEAT T 1 1) anf o ok o 401 SR T 900 o S 300 1 1 38 AT 52 1l Bl 2% 0
BN, Jo 5 38 0 TE S R R 2 56 L B TR b T SR R AT P AT AR E . S5R R R T T LUIE I AR E AL R AR T L R
I A 4% L Wi M SR 15 5, 1T EL YR 24 2 i A I IAC IR — B VS R, POk 25 25 5 K T 30 mg, 1 30 mg R 25 25 B T SE I IAIC

F 4.0 mm,
KR BKE R v R B MRS LB IR
FESES: T)45 X FRERD: A

DOI: 10.11943/j.1issn.1006-9941.2017.04.001

1 5]

il

TR MR 25T R MR AL R RO HAE
KA A IS T E R vk, TR
S M AR SR, R ) s L R R S Y L | R AR ) R
JEEEE T TN iy % 4 0F A R TR X fie il
FEN GBI TR e PR T g A A
AR B A% ORI AT B R 0 A T A OB A S
KEG AR, e B D YR B AR R
b P A R 7 0 RS SO AL R, BRI
9 7 1k g it DX B IE o 0 L AR R AR A 2 AT
WAL B R R A R L T ALK 24 L X TR R
BN AR ) L

IR AT 22 2 R B AR AR I T BOK By 1k g 1]
L, I AT 18— B R g I 22 e i T BE. A
RBEVIT I — PR E . YRR 5 W26 1E ) £2
1o O BRI A2 A I FL o 2, T B I Lo 25 A DR AR
AR AR 5 AN BEAL I8 45 32 M0 2%, 8 22 51 1 ke 45k 0

WimBEH: 2016-07-18; {€E HH: 2016-09-06

ESWMAB: HRARPEAE (51374189) 5 e g i 5 4 Bl 55 2%
T T 7% 4: (WK6030000003) 5 4 J@ 07 1L %2 4= 55 4 i ) 5% o o 50 30 = o
T AT (Jskszdsys-2015-03)

EEB A EF(1991-) 5 Bl-LF A, FENFBRES i, TR
5 41 % J7 il HF 58 . e-mail: cuiyu111@ mail. ustc. edu. cn

BEBRRAN: LK R(1980-) 5 @ B8, FEMNFBEES s, vhd
B34 0F 5% . e-mail; hhma@ ustc. edu. cn

Chinese Journal of Energetic Materials, Vol.25, No.4, 2017 (266-272)

R R iR SN R 19 € P M A 3 S
ol ) AN [) SRR 22 90 256 245 25 4 1 B ) df 3% T AT, 45 4
BN 52 2% ELUR B R A 24 40 D Bl J DR B S 1k R
W25 KL s, Sy, AT T — AR
LDy AT B K R XA MR T R e S g 5 B
T 16 4 43, R I R 25 70 % I 28 2 304K O 1 A R A
IS, 275 S5 o ok S 17 i g o TR R SR T BRI AR L 5
560 B T 2 M K AR R 24 2 i L S S A I R A
KN R IAT T 7047 o

2 BEZRENHERIT

2.1 BE_RENEN
BT B KE A M nE 1 iR, B EE SN
AR E RSB RA,Lh EWR k 2y, 8

output 1 input

1 BRI B R

T—@EEL, 2—F B R, 3—NIE, 4—EWK, 5—M kY,
6—EM BB, 7R, 83—

Fig.1 The structure of the explosive diode

1—fixed points, 2—detonating fuse, 3—internal cylinder,
4—delay element, 5—firing charge, 6—step positioned,
7—booster charge, 8—tube
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Table 1 The detonation parameters of firing charge!"’
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Fig.2 The calculation model for transmitting positive detonation

CHINESE JOURNAL OF ENERGETIC MATERIALS

PR OL 225 10,20,30,40,50 mg, 45 il 1% 1
HREXHN S mm, K JE 0.2 mm, 52 K BE JE
0.4 mm, { i T, Hrh 50 mg 25 i B8l 7
WE3 s (1) R 5 MR EE; (2) @&l © v B
(3) RrHEdife g2 (A) By rhIRE R, K4,
Pl 5 435020 50,10 mg 0k 2 & 1 25 T2k [ HR s K
JRE . XFLUEL, AT LA B A A o T R R
JEN RS R ., 3.3 pus Z 5,50 mg i R 251
WA S 45 18 GPa Z247,%FEE 1.64 g - em™ i) TNT
ff) C-) 3%y 21 GPa''*! JIE tL 4k Yy ; 10 mg2h
BN EE R TE 4.2 ps 5 RN GRBEAR , 5 (5 5
U, BN L H T R KMk 5.2 GPa, i/l T C-)
FE 3 H e A B e W 3R W R 24 24 1 e T OE 1) A%
PR T .

RIRE R R 3, HE 3 WL, &
BRI, R R B AL b 1, fE T
5 B 25 W I PR A 1 3ok 1 A% % 24 2 R b Y B R R
JIBTEZ A, M K )ik %) 6.3 GPa i, al LA
B PMEIR R 2R B E R 11455 18. 6 GPa,

bt At A 2017 % H25 4% H4H (266-272)



268

BT, BRES, WK, fEmk, B, /5

AP R e (L XoF 7 4 7 Ay B 48 ol i T 2.6 mm T 2
/N T 10 mg i, B (K 2 7E 4.7 mm 5 i
B, BIVRRSEAR 5 Tl AL MR R e T, A 2 25 1
KT 50 mg, (LRG58 HR3E,/NT 10 mg (LRI
Fringe Levels
3.824e-02 _

3.295e-02_l
2.766e-02 _

2.236e-02 _
1.707e-02 _

1.178e-02 _
6.489¢-03 _
1.196e-03 _
-4.096e-03 _
-0,388e-03 _

-1.468e-02 _

Fringe Levels
4.368e-02_
3,867e-02_l
3.366e-02_
2.865e-02 _
2.365e-02 _
1.864e-02 _
1.363e-02_
8.621e-03_
3.613e-03_

-1.395e-03 _

-6.403e-03 _

a. 0.39 ps

Fringe Levels
9.324e-02
7.675e~02]
6.025e-02_
4.375e-02_
2.726e-02_
1.076e-02 _

-5.738e-03 _
-2.223e-02 _
-3.873e-02
-5.523e-02
-7.173e-02 _

c. 2.26 us
3 50 mg ¥k AR

Fig.3 The calculation process under the 50 mg firing charge

20

154 (2.19906, 5.56745)

(3.46933, 18.6428)

b. 1.13 ps

d. 2.71 ps

Fringe Levels
1.642e-01
1.418e-01 ]
1.194e-01_
9.693e-02_
7.450e-02_
5.207e-02 _
2.965e-02_
7.218e-03_

-1.521e-02

-3.764e-02
-6.007-02 _

—H1266799
— H1262067
— H1258011
— H1253279

H1245843
— H1240435

H1233675
— H1223535
—H12160%9

tlus

4 50 mg RN RS K T R

Fig.4 The detonation development process under the 50 mg

firing charge

20 22 24 26 28 30 32 3.4 36 38 40

2.3 RERRHERENIGTRTHERIT

F 1y B g LT R A A S A RS 3 R R A
55 XE 1) A% R O P AR B, 20 FL TG A1 5 | Rk, 2 5 15 )

Chinese Journal of Energetic Materials, Vol.25, No.4, 2017 (266-272)

6 — H1256867

— 1251458

(4.20983, 5.24365) — — 1248727

5+ — H1241318

— H1234553

— H1228475

44 — H1222391

— H1213603

& (241971, 0.77475) — 1208843

O 34 — H1133407

a | S, — H1196027
2

0 T T T . r r
20 25 30 3'51‘ 40 45 50 55

B 5 10 mg k2T IR K i
Fig.5 The detonation development process under the 10 mg

firing charge

®3 OREIBC 50T AT B
Table 3  The calculated physical quantity with the various

mass of firing charge

mass of maximum velocity  collision  pressure peak
firing charge  of flying planes pressure  peak position
/mg /m .57 /GPa /GPa /mm
10 900 1.4 5.3 4.7

20 1140 2.0 10.2 5.0

30 1230 2.9 13.3 5.0

40 1500 4.2 14.4 5.0

50 1550 6.3 18.6 2.6
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detonation
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Table 5 The velocity of flying planes with the various mass of

firing charge

mass of firing length of the delay average velocity of

charge/mg element/mm flying planes/km - s™'
10 5.51 0.79
20 5.51 1.03
30 5.52 1.2
40 5.49 0.97
50 5.50 0.98
N R K www. energetic-materials. org. cn
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Numerical Simulation and Design of Explosive Diode

CUI Yu'?, MA Hong-hao'?, SHEN Zhao-wu'’, REN Li-jie'>, YANG Ming'’, YU Yong'*’
( CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and Technology of China, Hefei 230026, China)

Abstract. Aiming at the problem about early blasting of the detonating network in industry, a type of irreversible detonation explo-
sive diode was designed and develop by numerical simulation method. Using the combination of ignition and growth model and
ANSYS/LS-DYNA finite element software are transmitting positive detonation was simulated by various mass of the firing charge
and the stopping backward detonation was simulated by various length of the delay element. Then the feasibility was validated by
the positive and negative symmetry experiment and the velocity measurement of flying plane. Results show that the explosive diode
can achieve the aims of successful transmitting positive detonationsignal and stopping backward detonation signal and that the mass
of firing charge and the length of linear delay elements must be limited. The least mass of firing charge is 30 mg and the minimum
length of delay elements is 4 mm at 30 mg firing charge.
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