1034 I, PR, M, Bt IRk

NEHS: 1006-9941(2016)11-1034-07

LEFP X

I

mEAPTERIENHERNEIRNE

R K OB, HEE T OE RIS

(RRETRFFRHAAEH EALEE, TH & 210094)

O P B e B 25 B SR Rk M AR A B AR AR (LEFP) 50 O 5 52 6 28 43031 B 1y b ot R i o SR i a5 A% O X0
LEFP XJ EL#2 82 mm (%) 3R i i 1 48 2E AT 30 A5 2 03 il o ) s B2 WL B 3 PR M R A i i 72 . R ANSYS/LS-DYNA
{5 B B 57 LEFP o ah iR R 52 25 25 A B 0 AR o % LEFP (s 8 5 2 LK ) M 78 DA B [l 4 7 o 4 1R 1 2 gt o 4 5
AR RTINS RRW AR 722 25 4 5 | 4, vl 2R 08 0 e 24 7 3% T Jy Vg B A s R AR Y 1. 17 % LEFP A

A S 2 T2 0 2 3 g 4 AR e s A B S R S R B A T A R AT
KRR MR AL R AR (LEFP) 5 whifil2 5 £ AR

HESEE: T)414; 0381 XHEFRERD: A

DOI: 10.11943/j.issn.1006-9941.2016.11.001

1 5]

i

R v R SR A R L BE AR DA M SR R O U R R
BT R 22 8, 2 B S R B R R B B
2, HAR BT g AN () BB A 7T X6 7 e K 24 e 4% 110 ) R
KT Fr 5 5 e 5 o %k 4 55 AR AR S AR 1 B KE 2
e R R ) B HEAT R R B A, LA O Tt iR R
FRAEL B R () 3R T IR 5 04 5T 55 2 8O0 JE 25 7 AP 5L
HCT R i MR 259 M R B AR
TR B 47 68 3 42 T DL BORS aff 1 S s A8 19 )iz a8 L
A B A o0 5 | 43 ok 2% RS 1 90 1 M 2 AN W 38 A, BRI ok
G B B o0 o R AR R 2R SR B A

R RERON Y S B 5 A 2 R R i SR e
24y 5 BT A JE 7S R 118 2 1t % 245 JIT O i i) 4 e 4 i Y
B4k (Linear Explosive Formed Projectile, LEFP) £
EWNAE A — EFF3T: 3£ Sandia National Laborato-
ries'” ™" S 1 S UG S AT A HRE B VR LR 2 2 % A A
THAEGE V RIL VA 25 04518, T 45 33 25 1k v 5 HE AR
RBIRBEM 3¢ & 5 Seokbin Lim ™™/ Hfl Gty Vv A1k 24 4
BT SRS ST BT B M AR 00 A 1 R A 5, 9F

Wi BH: 2016-06-01; f&[E B HF: 2016-08-20

EE€WE: HEARPAREEYHI(11202206; 11472008 ) Fl b ok @ S A
BHIF L 55L& i %4 % B (30915118801 5 30915012201 5 30915118820)
EEEN: 2% (1990-) 5 WL HFFC A, B8NS Ao 25 5 454 ik
P58 . e-mail: libingnanjing@ aliyun. com

BEBREAN: BRBE(1984-) 2, IR, B2 S 23 B i REEHEIE .

e-mail; chenxi@ njust. edu. cn

Chinese Journal of Energetic Materials, Vol.24, No.11, 2016 (1034-1040)

Xof BRIE K 5 07 HAS SR T X . (B VB2 R B 25
FAY B 2 M 5 24 BT T2 i AR A0 1A O i AT B, URE T T 4
SEIREE o Sk T R /0N B Bl 2 % [k
YRR L5 H TR LEFP B OB ALEE X i AR A1 BE D5 T
HEAT T R 5T, JF kS i LEFP B¢ 28U B3 1) 398 4
2y kb A AR R ARy ROk LEFP () iU K 424
R 5 T AT T ORCE AL, A 22 05 A kL T A
BT R S A T 3R AT B iR Y R A9l T B 4
XU AR5 T LEFP 4 2 45 4 v 45 e ekt 5
4 A48 728 A R B FE0 LEFP B Y f) 52 0, 000 433 245 74 58
H SR T O 7 S s TR 2. 63 Af . {HAE LEFP XA 5e
2 1 oh il AR T ENAR D o AR B BT 24 Y I P
JRH) LEFP |5 B AT o v K e K, A PR B
ZREA, HAE SR 28 H AR L — % A B e M S ID O
B G AR G iU L, LEFP A7 78 S RE K 42 fik T
J7RTEARA I 900 5o DRI g LA O 7 78 B8 A5 o0
KA LEFP Xof ok 5% 9t 24 7 MR 114 4= 1) LA 0 {off L 245 44 4
S8l | A A Y BB 28R

A 5T LA TP 20 R S B 4 R 4 B e A
KRR BEMC) HON T 5, 455 LEFP Xf 82 mm 48K
AE e 25 1 TR Y 3 2 4 A, R e B L
[ OR IO N e T S A B S I N /W A R DO
B R BE LR PRI AE R . SR JE R T LS-DYNA %
(B0 LA X LEFP B B AR AV 52 14 5 1 24 1 o 2
S oot AR AT R AL, A5 1 LEFP 7 JIr 45 1 e i 1Rl P ol
FURRAF TR AR A R . WS A R Dy LEFP 4 D 11 B

Bl R ki WWwWw. energetic-materials. org. cn



LEFP 5t 5 2% 24 i o e A 5 A2 1) BB A 400 5 iR 50

1035

13 010 2 W AR T Bl By 7 AR 4 B CH A B A T R
Gt T EHES B

2 REEBS

2.1 AWES
BT S A 7 SRR R B, AL 4% LEFP &
SEEET 82 mim SREAE R 24 8 Y A | oK S A A9 R
B T RO R A . 8 2 O LEFP SCAUR A, 3
BEHEGLE T LEFP FER 2908 1.5 m, 3048 1 DL 45°1]
B =~ LEFP &2k $ i 2R . 81 3 O LEFP
LEFP

detector

concrete target

projectile emitter

Gz -

projectile

high-speed camera

1T B R ERER

Fig.1 Overlook schematic diagram of testing program

holder

2 LEFP ZAUREE
Fig.2 Schematic diagram of LEFP holder

b. high explosive anti-tank cartridge
B 3 LEFP 2255 82 mm i g
Fig.3 LEFP charge and 82 mm high explosive anti-tank cartridge
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Table 1  Test results of LEFP impacting on charge with shell
. situation of reinforced
test project  result
charge concrete target
first failed filled with sand  defended
second success filled with sand  defended
third success detonation minor damage
striking target . .
fourth directly explosive penetrating
N Xk 2016 % %24 % %114 (1034-1040)
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Fig.5 High-speed photography of LEFP striking warhead at different moments
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b. the reverse side of target
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Fig.9 The simulation model of LEFP striking protected explosive

R2 EHSH
Table 2 The parameters of explosive
D
name material P ,3 © . P
/g - cm /m =+ s /GPa
shaped charge 8701 1.70 8300 29.6

target charge Comp. B 1.71 7700 26.8
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Table 3 The numerical simulation results of LEFP impacting

on charge with shell

time blasting velocity

way of initiation Jus height/mm el result
22 50 3100 initiation
68 200 2889 initiation
center line
258 800 2796 initiation
482 1500 2714 initiation
28 50 3014 initiation
73 200 2530 initiation
end point .
296 800 2376 initiation
565 1500 2304 initiation
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Fig. 14  The state of explosive when detonated
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Numerical Simulation and Experimental Study of LEFP on Impact Initiation Process of Charge with Shell

LI Bing, CHEN Xi, DU Zhong-hua, WANG Qi, XU Li-zhi
( Ministerial Key Laboratory of ZNDY, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Based on the character of near-half-cylindrical linear forming LEFP( linear explosive formed projectile) , the characteris-
tics of impacting initiation of LEFP on charge warhead with shell was studied. The dynamically intercepting impact test of LEFP
formed by endpoint initiation way on shaped charge warhead with diameter of 82 mm was performed. The structure failure process
of warhead was observed by a high-speed video camera. The numerical simulation model of LEFP shelled charge was established
using ANSYS/LS-DYNA simulation software. Simulation analyses to intercept the process of impacting charge with shell under the
conitions of forming process of LEFP, different blasting height and different initiation ways was performed. Results show that all the
charge with shell measured are initiated. The average peak pressure of explosive by center line initiation is 1. 17 times higher than
that of explosive by endpoint initiation. LEFP has the possibility as damage element for an active defense system of armored vehicle
or other air defense anti missile technology.

Key words: linear explosive formed pprojectile( LEFP) ; impact initiation; intercept; irregular fragment
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