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Penetrating Performance Test of Shaped Charge with Active Powder Liner
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[ ABSTRACT]

rating charge on target in perforating performance and its aftermath. The optimized formulation of the active metal powder

A high density active aluminum-nickel metal system liner was designed to ensure the joint effect of perfo-

liner was obtained through a series of ground penetrating target contrast tests by alternating the mass ratio of tungsten pow-
der, nickel powder and aluminum powder. The experimental results show that the steel target has the largest volume and the
best perforation effect at the mass ratio of tungsten powder, nickel powder and aluminum powder of 70.0 : 6.6 : 13.4, and

simulated confining pressure through sandstone target has the cleanest perforation channel and remarkable jet after effect.
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Tab.1  Physical properties of metal powder
used to prepare the reactive liner
oy E il 2] RLEE/ um 4l /%
5k etk 20 ~25 99.9
GEr) FERIE 6~15 99.9
Ay BRIE 15 ~45 99.5
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AR E e AR BETT A LSS TR 2 T B Y o
FLPERE RIS S RV ERIRE ) o 1 PR SRR A TiC T 4
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Tab.2 Raw material formulas and performances

of active powder liner

i 44 P IEVE?J‘T%/ 3‘@%%‘%/
(geem™) (g-em™)
1* 80.0:3.3:6.7 13.819 12.713
2" W.Ni,Al 70.0:6.6:13.4 11.503 10.353
3* 60.0:9.9:20.1 10.310 9.382

2 W3 R E N =4 SR A ML TR
], P i A3 AR s i B AR S ol 24 28 B ) s
A ULEE 2, DAL 2 T LA Y BEAE A 5 g
DB/, 21 SR I R BT AL, 24 5 B R A
PEFA] RV R4, R IR G A LIRS, 255
SRR AT N 5] AR T 25 B R LA 4 4
X g A A AR PR R

2 I ERS
2.1 Sfflimiksz

Y& 1114 %I DPA5SRDX38-2 74 5 FL 3L ( iy 74 2 4
18 H BB IR i M A IR DAL A |l A7) B 4 8

Metal powder materials used to prepare the reactive liner
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Fig.2  Active metal powder liner

WRZG RS 25 E T O B2 45 mm 22 38 g,
F 4250 RDX H M2y,
2.2 MIEEBES TN

D H AR # A 45 35 50 4 5 FH b T A5 40
e 2 AR R B0 R I X0 1 4 oK 24 7R L
TR H ZEFL IR RE , fE TR 1k 3 FhiG 1k Be 7 A9 25
FLURBEE B, iR 0 e il R B IR L IR 3, R I AL
BRI R LRI 3,

AFE 3wl LLAS AT, A g LR AR B/
BC 5 MR E Sy < 36 MR G 5 17 TR MR O 27 W R L
3" A AL BN /N TC I MR Sy < 396 1 e
2F MR Y 3F IEMERC T 1F, X TG R Y
#4808 T 0 Rk 3] 80% , T 1k 24 10 B % i A
1R, ST Sk AR R S AT U R R R
SEEREE AR, RO R R
FEVR 2 35 I R 05, R BB B FL A AR L 6 P e
20 B PR 3 A 1 U A 3 BRI 10 % TR R BC T



2020 4£2 H

R o TR 2D MU 2 o (N G ey P ) T A A - 47 -

I

O 00NN~ W -

/]

1 - SRR2 - ;3 - AL 4 - B NS IR
5 — B B H AL 6 — 17K 7 — B E B BR
8 — MU ;9 - WL,

P13 i 2 A T P s
Fig.3 Schematic diagrams of penetrating

steel target on ground
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Tab.3 Test result of penetrating steel target

of ground charging simulation

[ RO BIMEEAR, SRLEAER

mm mm mL

300.0 10.1 x10.6 11.7

fy 1t 285.0 11.2x11.3 11.0
295.0 10.9 x11.5 11.3

279.0 13.5x14.7 15.0

Hid 5 2" 260.0 14.2 x14.4 14.5
263.0 13.6 x13.8 14.6

224.0 12.3 x13.2 7.6

il gy 3% 240.0 13.6 x13.8 8.3
213.0 13.1x14.7 7.0
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Fig.4 Structure diagram of test device
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Tab.4  Performance parameters of sandstone target

SR FLBRBE/ i v4 YRR/

= % (g+em™) MPa
MmEE 11.3~12.4  2.30~2.35 101.2~112.8
SEE 11.8 2.33 107.6
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Fig.5 Effect chart of jet channel
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Tab.5 Test results of penetrating sandstone target simulation on ground

(V) R/ mm PP EF LA/ mm SR FLIB 5 R
1* 330 10.4x10.9 A GRS FLIEA A RR R
2" 300 13.2x13.7 JCFE S, FLIE T8, S0 B A IR R R IR
3* 255 12.8 x13.3 TR FLIENA &R B R R Y
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