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Study on the Effect of Cu-Ni-Al Reactive Liner Composition Change on the Damage Performance of Target
LIU Wen-he, LIU Ying-bin, HU Xiao-yan, WANG Xing-jie
(School of Environmental and Safety Engineering, North University of China, Taiyuan, 030051)

Abstract: In order to study the effect of Cu content on the penetration performance of Cu-Ni-Al reactive jet, the Cu-Ni-Al
powder liners with Cu content of 30%, 50% and 70% were prepared by powder metallurgy method, and the static armor test was
carried out. The results show that with the increase of Cu content, the penetration depth of the Cu-Ni-Al reaction jet increases
gradually, the average entrance diameter decreases gradually, and the penetration volume increases first and then decreases. The
maximum value is reached at 50%Cu, and the pore volume increases by 5% and 15% respectively compared with that of 30%Cu
and 70%Cu. The entrance diameter attenuation of shaped charge jet decreases with the increase of Cu content. The research results
can provide a certain reference for evaluating the damage effect of the reactive material liners shaped charge warhead.
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Tab.1 The characteristics of powder mixtures

A R/ (g-em) JEAR it/ um A[IE/%
Ni 8.90 232 18~39 99.9
Al 2.69 BRIE 10~18 99.9
Cu 8.96 BRIE 20~45 99.9
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Fig.1 Cu-Ni-Al reactive liner
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Tab.2 Penetration test parameters of shaped charge jet

G Weu © WNi © Wal it (g om?®) FEE/mm  BEE/mm
A-1 30:35:35 32 4.7 46 1.9
A-2 30:35:35 32 4.7 46 1.9
A-3 30:35:35 32 4.7 46 1.9
B-1 50:25:25 37 54 46 1.9
B-2 50:25:25 37 54 46 1.9
B-3 50:25:25 37 54 46 1.9
C-1 70 115 : 15 39 6.2 46 1.8
C-2 70 115 : 15 39 6.2 46 1.8
C-3 70:15: 15 39 6.2 46 1.8
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Tab.3 8701 explosive composition and content
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Fig.2 Shaped charge structure
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Tab.4 The chemical composition and content of 45* steel

S C Si Mn Cr Ni

T/ % 0.42 ~0.50 0.17~0.37 0.50 ~0.80 <025 <030
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Fig.3 Penetration test device
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Fig.4 The hole morphology of the steel target
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Tab.5 penetration depth and entrance diameter of three kinds
of liners

e LRV Doy RV (KB S CEIREE (O S

" /mm /mm /mm /mm Jem? fem?
A-1 76 25%x27 15.3
A-2 92 85 27x28 26x28 17.9 16.8
A-3 87 25x28 17.2
B-1 108 25x27 18.6
B-2 107 105 25%26 25%26 18.1 17.7
B-3 100 24%26 16.4
C-1 120 20%20 15.2
C-2 124 120 19x22 20x20 15.6 153
C-3 116 20%20 15.1

R S A0, ANFRECECE Cu-Ni-Al Sy 2575128
RREE MK EIMEKIR H7 70%Cu. 50%Cu. 30%Cu,
HY AR ENIMEIR R : 30%Cu. 50%Cu. 70%
Cu, TESHR IR, S S 3SR AR BV E TS
M AR RE A SR, Cu ZESHE A A
AR08 S S AR AR AR, B 1 AR LA )
FERLUS), (N2 5 SR B R . # Cu BB,
PALARBN, ZRROR

Bl Cu Srikhghn, RUBE W EERBHHE R, ¥
FLALARZH N, FLES e KRN, 7 50%Cu Bif
KB EAE, AHEE 30%Cu F1 70%Cu LA HIRTH
T 5%F1 15%:

MY MRARSh F12E e, SRR S 5
F R R TR B A R FE 1T AR E DO, f HilL-

Mott-Packl! 135,
p=L |2 (2)
P

X (2) 1 PNRMIREE; LR p
TR s p REHGE L o

RAER T IR IR S HATRARE | SHiss
FACHAPRAE A 5. PPRMEEBOR, RAERL ALY
IS, LR, RIIFCR B, AR
FAAREIRGTEOL T , AR M RHERBIPI IR B B 1R
WG T RTINS, RO, w EpREE
T Z A RE I AR, R RIS,



2022 4F 04 H Kk T

A 23

2.2 TR

RaeSh iz W ARG shae ik ReVE R H s
B, Cu-Ni-Al BRESAH Ni-Al &AL, FAx
5 Cu AP, MR EH Cu 7GR, Ni-Al
TrnbEAl, SRR G SO BRI N, A R
AP REdER/ )N, XTREEAR A9 LA PR

3FR[EIFL H Cu-Ni-Al Jz b 257 5 R 1 LR B
FRAMIRBE AR AT 2 LR 5

100 120

20 40 60 80

ZEYmm
5 3 FECEE Cu-Ni-Al [ RiZAR EFHRAIFLIERERAIRE R
Tz

Fig.5 The curve of the penetration entrance diameter with
the penetration depth of three kinds of Cu-Ni-Al reactive liners
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