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Simulation of dynamic fracture and fluid-structure interaction in
solid propellant rockets : Part 1 (theoretical aspects) -
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Abstracts This paper summarizes the components of an explicit aeroelastic solver developed especially for the
simulation of dynamic fracture events occurring during the flight of solid propellant rockets. The numerical
method combines an explicit Arbitrary Lagrangian Eulerian (ALE) version of the Cohesive Volumetric Finite
Element (CVFE) scheme, used to simulate the spontaneous motion of one or more cracks propagating
dynamically through a domain with regressing boundaries, and an explicit unstructured finite volume Euler code
to follow the flow field during the failure event. A key feature of the algorithm is the ability to adaptively
repair and expand the fluid mesh to handle the large geometrical changes associated with grain deformation and
crack motion.

Key Words : Fluid-structure interaction, Solid propellant, Dynamic fracture, Mesh adaptivity, Arbitrary
Lagrangian Eulerian formulation, Cohesive volumetric finite element scheme
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