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Improvement of tensile instability in smoothed particle hydrodynamics
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Abstract; To solve the problem that tensile instability may occur in adopting Smoothed Particle Hydrodynam-
ics (SPH) in the cases involved in material strength, an artificial stress of continuum type was presented to
improve the tensile instability. The condition of application of the artificial stress was given and the tensor form
of the stress was set up. The unification form of artificial stress was established through combining the artificial
viscosity stress that eliminates compressive instability and the artificial stress that resists tensile instability. Two
examples were calculated and the results were compared. It is indicated that better results can be obtained by
using the artificial stress presented than those of other forms. The results have less vibration and approach
those of Finite Element Method, which proves that the artificial stress presented can improve the tensile insta-
bility in SPH.
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