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Fig. 1 Contour of flat panel displacement field along y axis
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Fig. 2 Contour of flat panel displacement field along x axis
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Fig. 5 Buckling mode contour
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Numerical method of quasi-static simulations using state-based peridynamics

SUN Lu-yan', YU Yin"?, ZHENG Xiao-ling'
(1. Shanghai Aircraft Design and Research Institute,Shanghai 201210, China;
2. School of Aeronautics and Astronautics,Shanghai Jiao Tong University . Shanghai 200240, China)

Abstract: Peridynamics (PD) is a method describing mechanical behavior by a spatial integral equation,
and has a great potential for solving discontinuous problems. A numerical method of quasi-static
simulations using state-based PD theory is developed: relation between nodes and structural stiffness
matrix is derived;dynamic relaxation method is modified on the basis of what Kilic used in bond-based
PD theory and is introduced into state-based PD theory; modified convergence criteria are derived from
the combination of absolute and relative criterion. This method is applied to simulating the stability of a
thin metallic panel under axial compression, the panel is proposed to discretized into nodes that
represents square plate lattices to reduce the calculation scale and improve calculation efficiency. The
initial buckling, secondary bifurcation buckling and tertiary snap-through buckling are successfully
captured in the simulation,and the result shows a good agreement among empirical formula, test result,

etc,in the present research.

Key words: state-based peridynamics; shell buckling; stability; dynamic relaxation method; convergence

criteria
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