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Table 1 Comparison of computational results with experimental'"]

v,/ (m/s) E./(k])
Method vs/(m/s)
Computed Tested Computed Tested
863 803 802 49.9 50. 8
730 666 665 44.8 45.3
Normal impact 633 560 561 43.7 43.0
565 483 482 42.8 43.5
508 417 415 42.2 42.9
730 655 655 52.2 51.9
Oblique impact 580 484 481 50.9 52.5
at 30° 446 317 288 49.2 58.0
398 249 216 48. 1 55.9

*

—
(e}
~

(a) (b)
) (e)

(a),(b) and (¢) from experiments''™ ;(d),(e) and (f) from numerical simulations;(a) and (d) normal impact,

“

vy =863 m/s,t=85.2 ps; (b) and (e) normal impact,v;, =508 m/s,t=141. 2 ps;
() and (f) oblique impact, v,y =730 m/s,t=90. 6 ps
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Fig.1 Comparison of computational perforation images with experimenta in different cases
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Fig. 2 Computational penetration image of normal impact
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Fig.3 Computational penetration image of oblique impact
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Study on 3D Computational Method by Coupling
SPH Algorithm to Rigid Body Solution

LIANG Long-He,DONG Shi-Shun, WANG Zheng
(Institute of Applied Physics and Com putational Mathematics ,Beijing 100088 ,China)

Abstract : The 3D computational method and technique were studied by coupling SPH algorithm to rigid body
solution. Based on the new method and technique,and combining with the Johnson-Cook, Johnson- Holmquist
contitutive models, as well as the existing 3D synthetical Lagrangian finite element code CL.3D,a new 3D
Lagrangian code CRSPH3D was written out. The new code, CRSPH3D,is suitable to be used in the numerical
simulation of the 3D problems of rigid projectile penetrating thick targets. The new code was applied to nu-
merically simulate the processes of both rigid projectiles normally and obliquely impacting and perforating alu-
minum targets and rigid projectiles normally and obliquely impacting and penetrating thick concrete targets.
For the problems of projectiles perferating aluminum targets, the simulation results gave good agreement to
the experimental ones. And for the problems of projectiles penetrating concrete targets, the obtained results
from simulations were qualitatively reasonable.

Key words: computational mechanics; 3D numerical simulation code; coupling calculation method; smoothed

particle hydrodynamics algorithm ; oblique impact; penetration



