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P 9 & 73 i MY St vir Ja 1) SPHL 7 5443 21
Ry oy Anle. W TRl LU, MR 4ei) SPH VAL
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e MR A AR AR S5t D e, MBI E S RN AN
e M R A, A B AR Lt e ) AN e
] 5.
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Abstract

Smoothed particle hydrodynamics (SPH) is a Lagrangian meshfree particle method. It has special advantages in modeling large

deformation and free surface flow, and has been widely applied to different problems in engineering and science. However, the classical

SPH suffers from stress instability which resticts its further development and applications. The fundamental reason of stress instability

is that the stress state and the kernel do not match each other. For frequently used bell-shaped kernel function, in tensile state the

attraction between particles increases as particle spacing decreases, thereby leading to tensile instability. In a compressible state, the

repulsive force between particles increases, and then decreases as particle spacing decreases, thereby leading to compressible instability.

In this paper is presented an approach to removing stress instability in SPH by proposing a new kernel function and a modified SPH

discrete form. In the modified SPH, the force between particles is always repulsive and it increases as particle spacing decreases.

Two numerical examples are given to test the proposed approachs, and the obtained numerical results clearly demonstrate that the new

approach can eliminate stress instability effectively.

Keywords: smoothed particle hydrodynamics, stability, kernel, discrete form
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