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Table 1 |Initial structure parameters of the novel arc-cone liner

) ) R R R R liner filler
parameters a,/(°)  a,/(®)  a(?)  ae) ! : ! : ’ ! ) )

mm /mm /mm /mm /mm  /mm /mm  diameter/mm diameter / mm
value 166 166 140 140 0.35 0.60 0.35 50 50 50 50 52 51

Note: «, is the inner cone angle of liner. a, is the inner cone angle of filler. , is the outer cone angle of filler. a, is the outer cone angle of liner. 8, is the thickness

of inner liner. 8, is the thickness of filler. 8, is the thickness of outer liner. R, is the inner curvature radius of liner. R, is the inner curvature radius of filler. R, is

the outer curvature radius of filler. R, is the outer curvature radius of liner.
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Table 2 The material parameters of Johnson-Cook constitutive model

materials p/g-cm™ G/ MPa A/MPa  B/MPa C m T, /K T./K C, /) (kg-K)™!
steel 4340 7.83 77000 792 510 0.014 1.03 1793 300 477

Al 2024 2.785 28600 265 426 0.015 1.00 445 300 875

steel 45 7.83 75900 507 320 0.064 1.06 1793 300 440

%3 Gruneisen R FM KBS 4L 22 W T FAE 0 28 A AR X A/ . SR kg o 2 B R TG

Table 3 The material parameters of Gruneisen equation of state

materials C/cm-ps™' S Yo
steel 4340 0.4569 1.49 217
Al 2024 0.5328 1.338 2
steel 45 0.4569 1.33 1.67

#F 4 Johnson-Cook 5 R R 1 K} 2 5

Table 4 The material parameters of Johnson-Cook failure

model

materials D, D, D, D, D,
steel 4340 0.05 3.44 =2.12 0.002 0.61
Al 2024 0.13 0.13 =1.5 0.011 0
steel 45 0.10 0.76 1.57 0.005 -0.84
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Table 5 Optimized structure parameters of the arc-cone liner

5, 5, 5, R, R, R, R, liner filler
parameters ol @) e/ /mm /mm /mm /mm /mm  /mm  /mm  diameter/mm diameter/mm
value 166 166 149 142 0.45 0.50 0.40 50 55 45 45 52 51
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Numerical Simulation Analysis of the Influence of Cone Angle on EFP Forming with PELE Effect

WANG Xue-fei, YIN Jian-ping
(School of Mechanical Engineering , North University of China, Taiyuan 030051, China)

Abstract: To enhance the damage effectiveness of anti-light armor target ammunition, a kind of variational-wall-thickness
arc-cone liner with low-density loading material was proposed. The influence law of each cone angle on explosively formed pro-
jectiles (EFP) forming and the penetration effect of EFP on target plate were analyzed by finite element software LS-DYNA. The
curve of EFP forming parameters with each cone angle was obtained by fitting. Results show that when the inner cone angle «, of
liner takes 166°=170.2°, the inner cone angle a, of filler takes 160°=166°, the outer cone angle a, of filler takes 140°-152°, the
outer cone angle a, of liner takes 132°=140°, the EFP forming speed is fast and forming effect is good. The a, has the greatest in-
fluence on the forming speed, length and radial dimension of EFP, and the «, has the greatest influence on the center thickness
of EFP. Based on the research results, the structure of the liner was optimized. The optimized liner can form an EFP with distinct
penetrator with enhanced lateral efficiency (PELE) effect, which expands the hole when penetrating the target plate and forms
some high-speed fragments in the target interior to cause secondary damage after penetrating the target plate.

Key words: explosively formed projectiles(EFP) ;arc-cone liner; cone angle; penetrator with enhanced lateral efficiency (PELE) ;
penetration;numerical simulation
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