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Fig. 1 Design idea of the new

hemispheric-conical shaped charge
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Fig.3  Formation of jet and velocity contour

at y direction at 40° cone angle
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Fig.4 Formation of jet and velocity contour

at y direction at 50° cone angle
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(b) 1=69 ps

(c) t=97 ps
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Fig.5 Pressure contour of formation process of shaped charge jet
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Tab.1 Velocity of jet head with different
precursory liner cone angles at different times
(km+s7")
0/(°) 8 ps 14 ps 19 ps 25 ps
30 6.3 6.2 6.0 5.8
35 6.1 6.0 5.9 5.7
40 5.0 4.7 4.6 4.5
45 4.9 4.6 4.5 4.4
50 4.8 4.5 4.5 4.4

%2 FREATIREAE A RFE I Z 4R EE
Tab. 2

precursor liner cone angles at different times

Velocity of primary jet with different

(km-s™")
0/(°) 8 s 14 ps 19 ps 25 ws
30 N 3.7 4.2 4.6
35 ANHA 3.5 4.1 4.4
40 AN 3.4 3.8 4.2
45 ANHA 5 3.4 3.7 4.0
50 ANHA & 3.2 3.5 4.0
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Fig.6 The maximum velocity of shaped
charge jet with different cone angles
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Fig.7  Jet formation velocity diagram of hemispheric liner



.62 - O M

Explosive Materials

o 44 B 2 W)

VAR N 2. 236 mm, R ERIE 2 A S L T

6.1%
4 RIEIEIE
4.1 HEEBEWFHHE

TR ORI Ty i A S A i e R iy F2 2 Y
B 2GR R G EAR R 60 mm 1 25 R G T
U —AN B4R A 15 mm B9 FF O, B 1 A A 0K
BE RS R RV AR, K% HAR N 15 mm,
TZHTYR SR Y TO A AR R 3 0 A 40° T 50°, & B 21
mm F1 16 mm , Fif 5K 2R 3= 25 A S A BE AR A 1 mm,
F2 2 RS AT 2 (A FH R IR SR TR A
4.2 RKWHE

K FH Hi TR T LS B AT IR RIS . 7E
FHIFE SR AT VR [ — b i TR e 5, 056
R T 7 1R TR B 0 R SR e R I B R A D B
BN I T PR5E 0 3 2, 1 FH 4 A 2R X R B
FARHEA TR S R R R B AL, e AR
SR A B A AR IR BE 80 R AUSTFLAL
MR, 30 o 0 A B ) S FL LA DT 35 1 0 A L IR
JE  ARBGA I E A
4.3 RELERHH

9 TR G A T AR MER, X 40°BREESE A 2
RUEE SR FLEH 50°BREESLS G 2478 SO LA 2 5RIE 2]
TE BB FHLIR AT T 6 AT FLEFRITREE 1 ¥ 3K
5 TRBE A2 BRI BRI 8 s

3 3 IS dUE X R LR A I FLAR A
TR BE A T S 25

W5 223 TP A B 8 AT X5 B AT A T 0K B A A R
401 5T U BRHE 25 A 245 10 B8 G LT 3 B LA IR
$9535 mm , I EFFLFLAE K922, 6 mm , 35 G LK
FUR214.51 em® 5 4 F R50° i 5 FL A9 - 35 5 FL IR
J& #7485 mm , V-3 5 FLFLAE R 23. 2 mm , T2 5 fL

L N & ‘n" 3 &t ‘ 2
(a)d0°BREELS A 2RI

PR e

(b)50° Bk 445 45 2 700

Sy S -

() FERAIZ AL
K8 2471 {R IR EE L HUSCR 5]
Fig.8 Test effects of the concrete target

penetrated by perforating charge
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Tab.3 Experiment results of perforating charge

mm
RIEAR  BHL 1* 2* 3* 4* 5t 6" 44
B L 527 538 544 518 547 536 535
40°BRHE  HESLE 12.8 12.8 12.7 12.9 13.0 12.6 12.8
HHLFLAR 21.8 22.4 23.1 22.7 23.0 22.8 22.6
SHFLIR R 487 493 476 479 501 473 485
5008k HBELRE 13.0 12.7 12.9 12.7 12.9 12.7 12.8
afLFLEE 23.6 22.8 23.1 22.3 23.8 23.8 23.2
SHLIR R 416 432 419 414 433 423 423
P HRELR 12.8 12.7 12.9 12.8 13.0 12.8 12.8
afLFLEE 21.2 21.8 22.1 23.3 21.9 21.8 22.0
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Research of a Petroleum Perforating Charge with Hemispheric-Conical Combined Liner

CHEN Xing, LI Rujiang, WAN Tianqgi, ZHAO Fangxuan

School of Chemical Engineering and Environment, North University of China ( Shanxi Taiyuan, 030051 )

[ ABSTRACT]

A petroleum perforating charge with hemispheric-conical combined liner was designed. The hemispheric

liner was combined with a conical precursory shaped charge. ALE methods were used to numerical simulate the speed and

shape of jet, velocity of jet head, and mass of slug of the petroleum perforating charge when the liner material was copper

and the cone angle were 30°, 35°, 40°, 45° and 50°. The simulation results were also compared with those of the hemi-

spheric liner. Compared with the liner with 30° cone angle, the jet velocity of liner with 40°cone angle reduces 26% and

the diameter improves 8. 1% . Compared with the liner with 50° cone angle, the jet velocity of liner with 40°cone angle

improves 4. 1% and the diameter reduces 3.4% . When the cone angle was 40° and 50°, the velocities of the jet respec-

tively improves 25% and 20% than hemispheric liner, and the diameter respectively improves 2. 6% and 6.1% . The test

results are similar to the simulation. Relevant fundamental data are provided here for the research and development of large

and deep aperture perforating charge.
[ KEY WORDS]

large diameter; deep penetrating

petroleum perforating charge; hemispheric-conical combined liner; ALE method; cone angle of liner;
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