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Fig. 3 X-ray images at 150 ps after initiating



2 AEABNG A5 T M M X I T 25 TR 24 9 ) 99 S K 0 B R T 293

AR AR SR B RS 4 5 218, 4,236, 4 F1 249, 1 mm, PR A RS2 R F 4
W9 97.5.101. 1 A1 105. 7 mm;4~6 S35 1~3 55 - 584 L . B A 23 15 37 % 4 v A r AR, 42
] SR AR T - A BOl i i HE BURE B2 W) 0 B AIK L 7K R RS T LR B 5 2 0% 19 4 A 1S
B, 7~9 S SR BB R ik — 2 R IF LD BUAR M BUZ B A B AR EE . A BERE A 0 3 BURE B 4 i B AR
FEARRE I — LA 2L — RS, BRI R S BRI B 784 (Al F BLC W B B 22
AR EE /N AR A L L RE A M I M b4y 9 D Bef 4 B A, 4 S 7 S WA AR AR R k4R Hp
4 5 R BT M SS 6T AT 5 45 R 6 5, AT 8 1011 MR A IR R) 5 I L R R R A v
BT T R R A T A R A AR R ARG . T 7 5 AR I S A GRS A X By o
e, e PR AR R TR R 0 A8 AR R B AT R AR R BB AR 33X 5 S 5 TR A R AR AR A
1.3.2  #% ik FmK

F 4 6 0 R ity i RN ) T L R I e =2 T B B R R R 5 S S R B R R A T R L AR ME 4
IR A5 R P JE ) BB B D B A %) Bt [ D77 R 2 8 B A o R I AR S R T RS A B R
AL ARARIS GBI D B4 21 7 11 57 59 15 R g R B R AT T

(D M7 2%

SR i XS R AR L AR HE AT R R TR S B0 ) — S AR GBI IR 22 Ar=1t, — ¢, LT
DAL 5 AR IR 5 S [0 B 220008 - 4 1 4 A7 35 A TR AR 38 e 43 A 33X 96 s 1 % ] DA A B0 T — A AR R T —
Fric i Z0 B 58 . A5 B0 78 Ac B[R] P9 7 CAT B9 S &, 2R A5 B 0 7 i R EGE . b
D158 2, AR S ok R AR ORI RST S B AR R B B 1B 0 S B 55 53R i R N A e e OC R L

e KRN o d/i=1/n, b d W SRR 0 N WS R R DR L A S Y 9B RoF on 2 IRY)
MR R AHL
(2) M 45
THR i TR BB LY 12 SRR TR K 08 R b AMB AR R 8 52 4, BT LA 7 5 5236 vh i B AR B AR
VERZ IR 54 5 5286 rh R ORI R 4 S 2 BRORUST 5 LA S 36 v 189 6 BB S 38 B AR A S 2 IR
D Bt 4 JZBA P 258 B A A R WS 1~3,
x1 TEAVMHH DEREAEE(1~-35) FT2 WEHMARE 1011 B DEHFEE(4~6 5)
Table 1 Fragment velocity of warhead 1~3 (no filling) Table 2 Fragment velocity of warhead 4~6 (nylon 1011)
- D Bl i/ (moe s™ 1) 2 D BUil i/ (m s s™ 1)
W2 TR BE)E 0 MNE PElEE B2 BRSO OBS)E BWE THEE
1% 164.5 232.2 288.3 350. 4 258.9 45 183.5 242.3 312.1 390.5 282.1
2% - - - - - 5% 181.0 244.1 308.4 402.7 284.5
35 163. 3 243.1 295.0 352.2 263.4 6 5 177. 4 248.5 311.0 400. 1 284.3
¥ 163.9  237.7  291.7 3513 261.2 ¥ 180.6  245.0  310.5  397.8  283.6
FI3BEHBALYRSER DEBEBEREE(7~95) R 1~3 Al A, =FMEARRET D Bl A
Table 3 Fragment velocity of warhead 7~9 (LY12 Al) WY S E R /NS KRR . S AR
i D BB HE/(m e s 1) 1011358 LY12 fh . Hof, SE PSR Ry e

B ETR MR EWE CPMEE g 1011 ALY 12 fREF. D Bomk R o7 3 A TG
206.9  276.2  347.7  421.0  312.9 WA ST T4 8. 6% M19.4%, i%
920 2rs2 sa94 Aze2 3107 S SRR HEHE PR Uk 0 6 I G TR % 25 5 A
95 199.8  277.9  345.9 4241  31L.9 WA R0 4% B il B 22 6] 1) 3 B AR R, LI P
FHMH 199.6  276.4  347.7  423.8  31L.8 AR R B - S RE 43 A5 B W e

7

do  Jdo

8




294 3 Y 5 i i %37 &

2 HETE
2.1 BRTEERE
LS-DYNA i Z¥) 5 ALE Ji B8 G 50 2 78 1T 508 52 9K 2 [l BB, 4 24 28 S5 T AR M BHFE ALE
TG Bl . BT RS [ R AN A TE ST ) B AR 1 1), T LA RE % AR G i A 2 2 X A 1 3K g ik
TR, N RENS SE B MR IR A 3 BT e B L S A S SRR R L R LSS A L PN A O B 2R
Lagrange JCBEAT R4y . 2625 23 i Mt IR DA B 23 SR F ALE B8 3k R A7l o, O i i L9
FERI YT A R oo R ] 4ol 734 290
ABAIE, 50N 970 AN EE4 (PART) . W RIE F 324
PR3 TR T4 IR Sh e R R R L s RN S KL AR
B R O 2250 3. 3 4%, I 78 23 S 0 Bt in
3k S 5 i A A AR TE BR 25 A dl . Ry 9% R S
F BB R 38 B T 43 A IR A S BT B R 5T 4 R
T I Y52 B0 IOF 1) 52 W) o T B /D 45 i B 6F oL 1) 8 B 1) Ak
Fo o CHI, I B K 2SI B I A B R N 7E R B I8 A%
LA F T 1) P A, DAIS/INBE R 3 v T i 23 3 e

PASE S de /N2 i B 2 I AR 4 s 8 181 O JEORh Vel 4 7 R O 28 P 00 6T 5 3245
R ETRZS0, AR IT i AR R A R Fig. 4 Numerical simulation drawing and
RIOLIE 4, Horh s i RS IE was | e frAb 3, fluid-structure interaction model
2.2 EMEX

% AT R S A AR i i R (BB R AR A% I i 4R L L R =2 [R]A AE A
JEAE AR R AN AT 28 1Y . AT B T35 2 400 8 % 1t folf A2 ok T 1 422 Ak 53 75 (ERODING_SURFACE _
TO_SURFACE) #4758 F H B0 T 1 R 2 1) 19 I s 2 3 (W B0 42 BT T 25 SR AN Al A . I 3 3 400 4
R H T Pinball #1207 X942 0l B 2l 50 1 4% fid 8 1 (ERODING-SINGLE-SURFACE) [A] B X% £ 4~
PART #7861, 1L F2 7 A 2038 5 45 A8 08 T A8 & 25 Rl 38 ) DX 88k, LT DAAT 8ORE J0mE 1 =2 fi) f1%) A T JEE 48
Rl 18 55 BVRAONE o A SC Y Sy kG DA 28 05 I G 1 R A O OIS LSS BR AR AR I A R L AR T UL
2 PR I S [ o B AR A R B 1 T AR 1) 2 )2 R TRD A 4 el T e A kL A
TR o R A b R R T BRI Z RIOR B T 0. 002 mm (Y /N E] B
IF5E T MR 8] L ol B R R
2.3 MHAMERRSH

AR RS — 8 cm-ps-g BT . ¥ 25 R FH MAT-HIGH-EXPLOSIVE-BURN & B8 KE 25 ¥4 b
BB LR WL RS ) B AT H#38 , Jones-Wilkens-Lee (JWL) 4R 75 J7 T 68 08 45 i Hy 5 18 78 45 1 9K 3
o A R R B R T R BRI BE R A U

_ . w —R,V . w R,V we
p=AC RlV)e + B(1 sz)e JrV (D

Krfrop BTV X R ;e HMEE;AB.R R, K o HHEL.

TERE BAEA A BARIFRE RSB R 4, b, o WEEE, N BARBRI S N RE: D i
W po HBEIES .

255Kk MAT_NULL MRS i1 2 M 22 20 R3S O

p=(Cy+Cip+ Copi® +Cip*) + (C, + Cspp+ CypHE (2

K. Co~Cy WETR T HERBGHF.C,=—1.00X10°,C,=C,=C;=C;=0,C,=Cs=0. 43=p/ p,
—Lsppo 4391 5 BE R 00 2 FE

HRFEAR AT B AR 2R MAT_PLASTIC_KENEMATIC Fifi 3 6 A6 A5 T 1 3, %8




el AEABNG A5 T M M X I T 25 TR 24 9 ) 99 S K 0 B R T 295

LRSS IN W)

o, = [1+ (gjf] (o0 + BE, &) (3)
Ao, MR 500 HPIIRE RN 756l AR HEN 2 E, MM E.F,=E. E/(E—
Eu);Cip B Ew E NHIASE LB NEASELE NER G E,, MUIERE . SRRSO %
5, H A .y HIANA e MRBIN AR

R4 IRBWHERSYH

Table 4 Parameters of B explosives
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Table 5 Parameters of material
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Influence of inert core stuffing’s physical properties on the impact
of detonation driving of scalar hollow charge

Li Chuanzeng'*, Wang Shushan', Song Shuzhong”
(1. State Key Laboratory of Explosion Science and Technology Beijing Institute
of Technology , Beijing 100081, China;
2. Beijing Auxin Chemical Technology Litd , Beijing 100044, China)

Abstract; In the present work, to find out how the inert core’s physical properties influence the deto-
nation driving of the axial scalar hollow charge, we fabricated three warheads separately stuffed with
air, nylon 1011 and aluminum 12, carried out a static explosion test using the pulse X-ray imaging tes-
ting technology, and obtained the average velocity of the fragment field and the characteristics of the
velocity distribution. Also, using the LS-dyna software and the ALE algorithm, we carried out nu-
merical simulation to analyze the influences of the physical properties of three kinds of inert core’s
stuffings on the fragment field’s shape, shockwave pressure, and initial velocity. The results show
that the detonation driving is related with the shock resistance and dynamic stiffness of the stuffing. if
the shock resistance of the stuffing is greater than the main charge, the impact on the shock wave
pressure is more obvious; the greater the initial pressure on the shell surface, the greater the power of
the main charge to drive the fragment, and the faster the fragment’s velocity; and the influence of the
inert core’s physical properties become greater as the inert core or cavity radius increases.

Keywords: scalar hollow charge; detonation driving; inert core
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