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Abstract: Taylor rod impact tests have been the subject of many theoretical and experimental investigations. This paper
discusses the numerical methods for simulating the Taylor impact test, which is widely used to obtain constitutive equations
and failure conditions under high-velocity collisions of materials. With this in mind, a particle-based MPM (material point
method) for linear viscoelastic solid materials was implemented, and MPM simulations for viscoelastic deformation behav-
ior were numerically verified and confirmed by comparing the MPM and FEM results. In addition, this modeling and
numerical approach could be extended to more complex viscoelastic models for basic understanding and to analyze the
deformation and fracture behavior of more complicated viscoelastic material systems.
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MPM based on FEM for Linear Viscoelastic
Models
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Figure 1. Linear viscoelastic solid model.
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Figure 2. (a) Element meshes for FEM and (b) material particles
for MPM.
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Figure 3. (a) Time = 5.0(us) (b) Time = 10.0(xs) (c) Time = 20.0
(us) for FEM.
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Figure 4. (a) Time =5.0(us) (b) Time = 10.0(xs) (c) Time = 20.0 (us) for MPM.
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Figure 5. Decay constant=6.5($—s), 65(:—8), and 650(%3) from left to right at time =20.0 (us) (a) for FEM and (b) for MPM.
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Figure 6. (a) g=6.5(1/us) (b) p=65(1/us) (c) B=650(1/us) at
time = 20.0(us) for MPM at time = 20(us).
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Figure 7. (a) p=6.5(1/us) (b) p=65.0(1/us) (c) p=650.0(1/us)
for FEM (left) and MPM (right), respectively.
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