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Abstract: Peridynamics is a method of using integral equations to describe the force of materials, and it has a good
application prospect in solving discontinuous problems. In the process of peridynamics simulation, the calculation of fiber
composites consumes many computer resources. The huge computational volume is an important influence factor of the low
calculation efficiency. Therefore, this paper proposes an acceleration method combined with classical elastic analysis method,
which can effectively improve the calculation efficiency. A method for evaluating the convergence rate of numerical iteration
through error calculation is introduced, and the development of fiber composite simulation program, iterative error algorithm
and visual program are completed. After verification, the program can effectively simulate the displacement of single-layer
fiber composites. When the iterative error convergence reaches 1x10™ mm, the iterative convergence speed is doubled.
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2 iEigEh 1B S (Peridynamics theory)
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Fig.1 Interactive relations of the material points
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3 AHEAMBESHEE (Fiber composite
laminate model)
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Fig.2 Composite laminates model
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4 HETEMERESHESH(Acceleration
method of numerical calculation and simulation
analysis)
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Fig.3 Flow chart of solution programming design
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Fig.4 Matrix material simulation model and results
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Fig.5 Composite laminates simulation model and results
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Fig.6 Iterative error convergence curves of single—layer

composites with different fiber directions
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Tab.1 Iterative error of each time step of single—layer

plate with different fiber directions
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