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Table 1 Material parameters of the charge
materials D/km - s7! po/g - cm™? p.;/GPa A/GPa B/GPa R, R, € .
RHT-901 7.89 1.717 29.5 524.23 7.678 4.2 1.1 8.5 0.34

Note: D, detonation velocity; py,mass density of RHT-901; pj,Hapman-jouget pressure; A, B, Ry, R,,w,coefficient; ey, specific internal energy.
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Table 2 Computational parameters of liner state equation

materials pi/g-cm™? C/m-s™! 5

S, S, G, a E,/ GPa

red copper 8.96 4750 3.8

2.74 0.125 1.346 0.34 0.0

Note: p,,mass density of red copper; C,sound velocity in the red copper; S;,S,,5;,C,, grunaisen parameter; a,volume correction factor; E,,initial energy of unit

volume.
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Table 3 Material parameters of the tungsten

materials

p,/g-cm™  G/GPa A B n

C m T./K T./K c,/)- kg™t oK

tungsten 19.3 160 0.0135

0.00177 0.61

0.023 1.0 1723 298 142

Note: p,,mass density of tungsten; A, yeld stress constant; B,strain-hardening constant; n,strain-hardening index; C,strain-rating correlation coefficient; m,tempera-

ture correlation coefficient; T, melting temperature; T ,room temperature; c,,specific heat capacity.
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Table 4 Computational parameters of air model

py/g - cm™? C/m s E, /K« cm™? Vv,

1.25E-3 394 0 1

Note: p;,mass density; C,sound velocity; Ey,initial internal energy; V,,ini-

tial relative volume.
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Fig. 3  The forming processes and velocity distributions of

MEFP (front view and left view)
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Fig.4 Formed charge structure and initiation point layout
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Table 5 Numerical result of the sub-explosively formed pro-

jectile velocity after being cutted

No. L, /mm V,/m-s™! V,/m s
1 0 326.6 1627
2 10 318.3 1644
3 20 307.1 1667
4 30 300.9 1703
5 40 285.9 1747
6 50 268.4 1802
7 60 258.7 1866
8 70 248.6 1931
9 80 243.7 1997
10 90 237.5 2058

Note: L,,the initiation point position; V;, radial velocity of sub-explosively
formed projectile when t =117 ps; V,,axial radial velocity of sub-ex-

plosively formed projectile when t=117ps.
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Fig.6 Sketch map of the radial dispersion angle of sub-explo-
sively formed projectile (L the cutting reseau distance; 6,the
radial dispersion angle of MEFP; H,the distribution radius of
sub-explosively formed projectile; S, the horizontal distance
between liner and flying position of sub-explosively formed

projectile)
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Table 6 Numerical results of the influence of initiation point

position on radial dispersion angle

No. L, /mm 6/( °)
1 0 (0.00 D,) 4.809
2 10 (0.11 D) 4.021
3 20 (0.22 D,) 3.598
4 30 (0.33 D,) 3.444
5 40 (0.44 D) 3.214
6 50 (0.56 D,) 2.967
7 60 (0.67 D,) 2.812
8 70 (0.78 D,) 2.665
9 80 (0.89 D,) 2.506
10 90 (1.00 D,) 2.418

Note: L,,the initiation point position; 6,the radial dispersion angle.
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Influence of Initiation Point Position on Formation of MEFP

ZANG Li-wei, YIN Jian-ping, WANG Zhi-jun
( School of Mechatronic Engineering , North University of China, Taiyuan 030051, China)

Abstract: To study the influence of initiation point position on formation of circle-shaped multiple explosively formed projectile
(MEFP), numerical simulation of the forming process of the circle-shaped MEFP was carried out with the ALE method using
LS-DYNA, and the influence of the cutting reseau distance on radial dispersion angle was analyzed. Results indicate that such a
charge structure can produce five pieces of sub-explosively formed projectile which has a definite mass, direction, and a velocity
between 1600 m + s™' and 2 400 m - s~'. Under fixed cutting reseau distance, with the increase of initiation point distance, the
speed of MEFP increases,the radial dispersion angle of MEFP reduces gradually. The initiation point distance should be in a proper
range from 0.56 to 0.89 times as long as D, (D, is the charge caliber) in order to form ideal sub-explosively formed projectile,
and it has a best formation at 0.78 D, .

Key words: explosive mechanics; multiple explosively formed projectile (MEFP) ; cutting reseau ; initiation point; numerical simu-
lation
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