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Influence of Carbon Fiber Types on Multi-Objective Optimum Design of Mortar Composite Barrel
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Abstract : The application of high performance carbon fiber as the mortar barrel external enhancement layers can greatly
reduce the mass of barrel made by pure metal. During the wet-winding process of composite barrel, the winding tension of carbon
fiber will enhance the metal liner performance greatly with an internal loading pressure. A discrete superposition algorithm of
liner prestress, which coated by a multi-angle layered winding carbon fiber layers, was proposed, based on thick-cylinder theory
with the orthotropic mechanics and elastic superposition theory with the small deformation assumption. For the typical structure
of filament winding cylinder with thin wall liner in composite barrel, a multi-objective optimization design method was proposed.
The optimization targets are the strength and bending stiffness of composite barrel. The Pareto solution sets of different materials
collocation schemes show that the M46 schemes are more light and rigid than T300 and T700 schemes, indicating that carbon fibers
with high modulus has more lightweight advantages, and the Ni, /M46 scheme is more light and rigid than all other schemes. The

validity of the optimization results is verified by the finite element simulation and the hydraulic pressure test.

Keywords : composite barrel ; liner prestress ; winding tension ; multi-island genetic algorithm ; flexural stiffness
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