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Table 1 Material parameters of target

o/(g/cm®) E/(GPa) v A/(MPa) B/(MPa) n &/(sh) C D, D
7.850 200 0. 33 490 807 0.73 5X1071 0.012 0.3 0
Tn/(K)  ¢,/[1/(kg+ K)] @ T,/ (K) m D, D, D, D, D;
1800 452 0.9 293 0. 94 0.0705 1.732 —0.54 —0.0123 0
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Table 2 Material parameters of projectile

o/(g/cm®) E/(GPa) v
7.838 200 0.33
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Fig. 7 Simulation results of the impact process
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Fig. 9 Cross-section of target after impact
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Table 3 Comparisons between computed results and experimental data

Numerical results Experimental results
No. 710/(11'1/5)
v,/ (m/s) v./(m/s) d;/(mm) d,/(mm) v,/ (m/s) wv./(m/s) d;i/(mm) d,/(mm)
1 303.5 200. 5 265. 2 23.77 23.96 199.7 242.3 20. 65 20.93
2 285.4 169.0 229.6 23.39 23.89 181.1 224.7 20.59 20.75
3 244.2 139.3 176. 6 23.52 23.93 132.6 187.7 20. 42 21.18
4 224.7 110.0 160.5 23.08 23.62 113.7 169.0 20. 56 20.72
T
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Research on Contact Algorithm between Smoothed Particle Hydrodynamics
and Finite Element Method

ZHANG Zhi-Chun', QIANG Hong-Fu' .GAO Wei-Ran?

(1. Xi’an Hi-Tech Institute s Xi'an 710025,China;
2. The Second Artillery Equipment Academy ,Beijing 100085 ,China)

Abstract; The coupling between smoothed particle hydrodynamics (SPH) and finite element method
(FEM) is an effective approach for the simulation of impact dynamics. An alternative algorithm for the
treatment of contact problem between SPH particles and finite elements was employed. Background
particles were assigned in the position of finite element nodes,and the contact forces on SPH particles
and finite element nodes were calculated with the same approach as SPH particles to particle contact
algorithm. The contact force was added to the momentum equation for SPH and dynamic equation for
FEM respectively. Using the SPH-FEM contact algorithm, the axial impact between two bars and the
perforation of a cylindrical steel projectile impacting a plate target were simulated,where the Johnson-
Cook material model with damage effect and Griineisen equation of state were employed. The compu-
ted results showed good agreement with the experimental data.

Key words: smoothed particle hydrodynamics; finite element method; contact; background particle; im-

pact
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