2013 44 H

) PR BRSO L A -5

doi:10.3969/j. issn. 1001-8352. 2013. 02. 002

A L LB SR B 5

B FEF EEF
P K FAE TS (W& KR ,030051)

[ 2]

N T WRGETERIRERE M 24 AR R 3 0 R 0T Al 1 Tt T S AP U B £ 5 S, )

J LS-DYNA 3l /) BRICHESF , R ] Lagrange 5532 %o il 1) 61 o B¢ b 5 <38 iy o st o AR EAT T BB AEL . DAl 1
Y REUA AR bR B IE S OU A TT B X 3 b RO P 4RO B R L A EOC R AT T b, SRR
W eI JELRE 2 T B R 3R K 2 R 2 AR P B R i /N s O AR B T R R 1 U Y 3 R IR R A%
KB AR G AL Z 5 X 7 B P18 RS 4. 5200,

ESianl

[R5 ] TH4137.2

Ell

il

i ) UG R S B 2 RS SR A R T Y R
Rz — el e iR B e 2 IR Sl S A AR T
{58 Z2 A o XU E AR 7 1) 5 — a8 JE R A AR T2 ¢
24 BB ) 5 A R R, T O B AR Y e 2R
F R BN HARR H AT S R XT3 S 1) 22
T S T TR R N s A s AT =l =|
FrJ7 6] AR 1 0 A1 5 B, O HLREA &R & H AR T
] ORI B T K 24 1 RE £ R R4S BB
pNGOE T S e e N TN A W T R g
BB AT AR R P T 2 HY A AU 2 PR 95 47 1) 250
AL IR R et . TE— SRR TG
o ) T8 SR T DL e G5 2 AR
PG R 2 i S F R A VR, 6 B BR SEA TR A B
B,

ZEFIARAE D FE IR I i S A B 5 A BROGTT5E
A LS-DYNA , R Lagrange 595%F D #U k% 3| 3wk
R A B AR ) R AT T B, 15
B T R Lagrange B Pl i B % =150 04 1
TR A B R b, B B AT X e
S OTRR VR N = AR Oy U R AR R R 2
JEFHE R REOE A i P R U TR
FILLER 151 T 2 )2 Pl A i WO A Z
ZEDT DU AT BLPEAS - 5 5 il i 33 ik 700 5 24
XI ARM ‘T3 B Ar 0 S0 88O i AT 1 L R T
RIS S5 T R AT R

LRGN FEARIEFE M2 bk a5 BE

% I B #:2012-08-28
EE T : [P LA RIS H (K133040610090)

BNE e PURIEE R REUR IESiE HEAE

3 R Z I 28RO 1 R M AR R S TR SR
RIAT AT, AR CAES SR 3 ] IR SF 025 1) 5
il ol At ) ol g R SR T B A A T
FOURIERE KEZGHE R S 2 3 R R R Ao
P TRHU Y R R AR 5 R Sk [ 4] HIE Stk
(7T EEXF 3 i R 2 X il F- 3 & U X —F8 AR
SO ) FEUROC R AT T I oE
1 B} MBEMRHESE

AR SCHFZ 10 il 1] 90341 0 - 5 B 254 ( 2 R
YE2Zy SeiR W A A BEULIE 1, [ 2 S I
il R R A A AL

TS R AR B Sl i R AR KA T
TR AT FR] b SH A SR O R 5 k) 3
Asf 56 A B4 Rk 3% FH 4R, SR F JOHNSON _COOK 4 ) 45

1 - 582 - JE25 ;3 -kl
1 Al TR A SR A A 1

Fig. 1  Structure chart of axial prefabricated fragments warhead
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Fig.2 Sectional view of the axial prefabricated

fragments warhead
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Fig.3 The critical moment of the axial prefabricated

fragments warhead (front view and left view)
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Fig.4 Sketch map of the average flight angle of

axial prefabricated fragments warhead
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Tab. 1

average flight angle of fragments

Influence of shell thickness on the

5= &/ mm h/mm a/ °
1 0 60 14.238
2 1 60 9.104
3 2 60 6.854
4 3 60 5.820
5 4 60 5.144
6 5 60 4.730
7 6 60 4.458
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Tab.2 Detonation velocity of RDX, 8701

explosive and TNT

JEZ P Uy(km-s™")
BRS 0. 880
8701 0.798
TNT 0.693
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Tab. 3

Influence of detonation velocity on the

average flight angle of fragments

F5  Uy(km-s™ ") 8/mm h/mm o/ °
1 0.839 3 60 5.82
2 0.798 3 60 5.71
3 0.693 3 60 5.52
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Fig.5 Formed charge structure and initiation point layout
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Tab. 4

Influence of initiation point position on the

average flight angle of fragments

ia= h/mm 8/mm a/ °
1 0.0 3 7.260
2 10.0 3 7.018
3 20.0 3 6. 604
4 30.0 3 6.198
5 40.0 3 5.900
6 50.0 3 5. 800
7 60.0 3 5.760
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Fig.5 Factors and levels table
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Fig.6  Orthogonal design method and result

B
L S/fnm Uy/(km-s™ ") h/rcnm a]/) °
1 3 0.693 40 5.540
2 3 0.798 50 5.760
3 3 0. 839 60 5.762
4 4 0.693 50 4.922
5 4 0.798 60 5.102
6 4 0. 839 40 5.414
7 5 0.693 60 4.520
8 5 0.798 40 5.038
9 5 0. 839 50 4.884
T, 17.062 14.982 15. 992
T, 15.438 15. 900 15. 566
T,  14.442 16. 060 15. 384
R 2.620 1.078 0. 608
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Optimizing Design of Axial Prefabricated Fragments

ZANG liwei, YIN Jianping, WANG Zhijun
School of Mechatronic Engineering, North University of China ( Shanxi Taiyuan, 030051 )

[ ABSTRACT]

In order to study the influence of shell thickness, detonation velocity, and initiation point position on the

average {light angle of axial prefabricated fragments, numerical simulation of the accelerated process of the axial prefabrica-

ted fragments was carried out with the Lagrange method using LS-DYNA. Regarding average flight angle of fragments as in-

dex, orthogonal optimization method was applied to analyze the primary and secondary relations of the three factors influen-

cing the average flight angle. The result indicates that shell thickness is the dominant factor, explosive detonation velocity

comes second, and initiation point distance impact is minimal. An optimum combination of every level of three factors af-

fecting the average flight angle is gained, through which the corresponding fragments average flight angle is 4. 520°.
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