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Numerical Simulation and Experiment for Penetrating Performance
of Cubic Tungsten Fragment
PENG Jun, YUAN Baohui, SUN Xingyun, CHENG Shujie
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )
[ABSTRACT] In order to examine the effect of yaw angle of cubic tungsten fragment on its penetrating performance , ba-

sing on ANSYS/LS-DYNA numerical simulation and warhead static explosion test, residual velocity, residual kinetic energy
and target damage area of fragment were researched, in condition of different fragment yaw angle and target angle. Results
shows that, under vertical impact condition, at different fragment yaw angle, the residual velocity of the fragment and the
damage area of the target change slightly, while the residual kinetic energy varies significantly; under crossed impact condi-
tion, at different fragment yaw angle, the three kinds of parameters follow almost the same trend. The target damage area is
minimum under face impact; the residual velocity, residual kinetic energy, and the ricochet angle are maximum under tip
impact. The research results will have an important reference to fragmentation warhead design and damage evaluation.
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Fig. 1  Definition of the fragment yaw angle
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Fig.2  Definition of the target angle

2 HEEN

2.1 ARTERRITETR

FIFH ANSYS/LS-DYNA 3D FHES7 ${E 5 AR A
UL 3, W R FNAE A 320 2R ] Lagrange 58 9% , 7 T A4
RA%S 53, 7 A% R SE 8 0.5 mm, #LAR A 1.0
mm, % [ESRYE R R A BB A R B
SCRH e R Al 22 T 1) 422 fioh 24 780 Sy T T o okt 2 f
(CESTS) , AXFF8 R 1 &, ol LATA A Al 2 T B
D35 PR U, XA N AR B S 3 4 . AR 5T
J& BTSN A R AR b R
B3 AR S IR T (B Ao 0°) BEAR Y T4
B JS TR 5 T A W i 7R SRR ST e A LA 150
30° .45° ,60°F1 75° % f RHE o AR 9 T

3 B o AR A R TR A
Fig.3 Numerical simulation modeling
of fragment impacting target
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Tab.1 The main numerical simulate parameters
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Fig.4 Perforation hole in some typical

fragment yaw angle
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Fig.5 Fragment velocity variation trend in

some typical fragment yaw angle
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Fig.6  Kinetic energy variation trend in some

typical fragment yaw angle
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Tab.2  Damage properties parameters in some

typical fragment yaw angle
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Fig.7 The result of tipfragment yaw angle

to oblique impact to target
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Fig.8 Hole in target of different target angle
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Fig.9 Variation trend of target damage size at

different target angles
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Fig. 10 Variation trend of fragment residual
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Fig. 12 Picture of warhead explosion test
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