XEHS: 1000-5773(2011)05-0463-06

AT R M S R R IR R
RER . BEG, IMA,TEE

LR TR B AER 2 SR E K E NS bt 100081

WE - ARGERE I HHEARAEIEN MR LGB EEAS , REA LI X R AT H R
EEHN Y HAE,RAEL K A FHH AUTODYN, # T Euler-Lagrange # & & 3%, %t
MAEHWBEELRY  FEARE FARENE AR TFRB AT T REEN, FHTH
HBEMNAREEATHERALE MR RN TANE, ETHEENERFET T HH
HRHAAEELERENLENXR AR GTEERBE T ERRIE,

KR R E I BUE AL 2 B
FES%EES . 0383;TJ410.3 STERARINAD . A

][

1 35

HIT 2% SR BE M AL i 0% I A4 0 2R o IR A3 B0 0 5 T R B 2R 1 R S U el F b o T R RE 24 H 0
A R A e ey T 2 i 0 S 3 R D, 1 B INPORE S o B A5 R . Oy 0 B 5 R MDA 2 Ak
5 S BERE AR, 3 R 25 e S SO N — € B9 AN BRE L K T B R 293G L Ol E AR AR
B8R ) AR B B8 407 I T R DR 2 B R B — O TR BB SR I B H AR

TE THT 28 % 245 08 I 5% I 3k 50 F) o e FRTRIT 5 vl o e Sl e 5 TSR BB MBS 400 7 16 T 50 17 i s 0 )
X I A R S Ul P 5 MR 5 SRR A A N BT T R O R 24 1 22 4 e R R L TR i v A 2
TG ZGRIIUG T 1 IR BEAT T BB 55 0 W A5 L T T R 24 K X R R Y P TR L 45
B R e ) AT AU o AR T O T B S A O T AR S i AR Y R R AR LR S AT

ABEFER I AUTODYN-2D i B 5108 J5 Bl 7 K 25 3 3 5 R (R0 R 3l REAH RDD L X A
7] 3L | AN ) St F) i a2 50 T MR 2 5 T 8 o WA S AT T BB AL . A5 T Bt A T MRS
Ao R T 32 R e 8 K Bl RE R A ML . (R ST U 5 T R AR S LR A S B Y
ot AR, WEITAE AT O R I B 5 B TR BRI

2 HERBET

2.1 JL{EHE

P 1 Shy MY HR I 1 38 ) fRT A LA A TR H b T 2R BB e 24y K 24 TR B 2 R e AR A B
it 32 550 FR BN e A R AR 2 B 1 A R A B, PR ) AN B T AR % . AT 25 AR D 3R, Bl 5
BN Dy BRI LA B Ly A B R Lo vF 5 b i el 28 L {8k oo 728 il F 36 1 o
2.2 HEERR

[ 2 S B HAE R 0. 7D B A AR AR HY | FE T 9 e 2 AR A Ny I, B IR B R 2GR AE R

« W HH . 2010-07-20; EE HH: 2010-10-26
EE£WB . EHpyLaEHFE H (B1020060357) ; B K M S K 2 5410 H (ZDKT11-02)
EZ /A FEE B (1984—), B, 1+ 58 4.
BIWAESE . HAMHEQ62—), I BU4%, FE NG TR K RS L5 . E-mail: bitijw@bit. edu. cn



464 = H Y H 2 Eird %25 %

R K o LA K 24 8 B 7 e 5 3l R v A O AR o A T B R T BT R 25 157 Euler WA REIAL, Ry 4R 45 B
S I SR8 O s R T 0% 3 R 5 0l S ek 2 AR A R A L 0T Bt A S ST Lagrange WA AR R ASEH]
i F2 R Euler-Lagrange ¥  J7 ikBEAT1F 5, S bt B o o 0 008 25 7= W0 #e 0 B¢ 1 B9 SO . 76 Euler X3k
ST mE S R S A (Flow Out) . ESEE AL T FiT 208 245 I vy 8705 A 4Bk o) T 3 58 5 i 25038 245 () R X ) 33

Shaped charge Euler zone
\ L | L, d] z : . . Euler mesh
Y B Detonation point
\ | PRI Lagrange mesh
S ++++++*+++*
+ N + N + N + N +
_______ ef-— | o
! PR
| G
Following projectile ~ 3CRH N " Flowout bounary
|
BT HR R R ) A LA A 2 EP IR S S 0 A AR R
Fig. 1 The geometrical model of Fig.2 The mesh model of tandem warhead
tandem warhead when Dy is 0. 7D

2.3 MRHRE

TR W KO S A NS A b ORE, TR R K B AR R L SR b i (Shocko R 3T R DL
Johnson-Cook 2% #4454 48 78 A4 R} ey iy 8 7 A2 DA K ARIONE -, F2 01 ) 3R

6= (A" +Ben)A+clne’ YA —T" m) (D

AP e HAFRIBYEN AL 50 NEERON ) e =e/e AN B A S BOBAEN B AT =(T—TH(T,,—T))
R T, T, 53500 AR 5 5 20 Ay #0285 52, B 2 7 A8 B Ak 22 500, n Sy N7 A8 B Ak,
T8 B m il BE AR OCTE £

B 3 3 N S S PR A B SR F von-Miese #L3 PEAR Y

2GR BAEZY T TWL RS 77 8 8 A K 24 000 55 L) B ) 8 10 e ot R0, O 1 a4 5 Wi T LA
WAL, DEARE YR T) p TR JWL RS BN

p=A(lf%)e’Rl"/”—O—B(lf%e’Rz/”) + wre (2)

K p=p/p. 0 WEEE VIRV EE oo KELG IR UR % BE e R IRAARTRIY AT %468 A B.R, R, fl o Ky
fi] 5 A

AR50 HT  BEBCAT K 255048 D Sy 130 mm, B ESE L R EC(CRHD N 3 X —Fp R A&, IRk
HIJE SR BE R 0. 05D, EHJE AN 0. 025D, I ##42 D, 28 0. 7D,0. 85D & 1D B 3 D%
HEATIFE . R 1 AR Jr 58 vp BT 55 AR X ) w1

F1 FRATEARTHHRERNRESEESH

Table 1 The mass and initial velocity values of projectile in simulation

m/ (kg) vy /(m/s) m/ (kg) v, /(m/s) m/ (kg) v,/ (m/s)
3.0 89 3.8 80 5.3 67
3.4 84 4.5 73 6.0 63
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Fig. 3 The pressure status of projectile at different time
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Fig. 4 The curve of impact loading for projectile with time in typical mass case
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Table 2 The comparison between the numerical simulation result

and the experimental result of the residual velocity

Residual velocity/(m/s)

m/(kg) v /(m/s) - - -
Experiment Simulation
3.8 80 31 34
4.5 73 35 38
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Investigation of Explosive Effect to Followed Projectiles
by Shaped Charge of Tandem Warhead

KANG Yan-Long,JIANG Jian-Wei, WANG Shu-You, MEN Jian-Bing

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: The explosion of shaped charge of tandem warhead and the impact process on followed pro-

jectile of impulse are simulated with a numerical hydrocode of AUTODYN. The maximum acceleration

response and kinetic energy attenuation of followed projectile during impact process are analyzed under

different projectile mass and diameter. The result indicates that the projectile’s maximum acceleration

decreased,remainder kinetic energy increased with followed projectile mass increased. An equation of

followed projectile’s residual velocity with projectile mass is concluded based on simulation results,and

it is validated by experimental results.

Key words: explosion;followed projectile; numerical simulation;kinetic energy attenuation
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