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Abstract: An optimization design method is proposed to indirectly improve the reliability of positioning
precision for shell transfer arm in ammunition automatic loading system with uncertain parameters. The
main uncertain factors that influence the positioning performance are analyzed. Space is transformed, and
Latin hypercube sampling is applied for the uncertain variables. The error weights are calculated accord-
ing to the distances from sampling points to the mean point in the transformed space. An electromechani-
cal model is established with MATLAB/Simulink, and the simulations are run for every sampling point to
get the positioning errors. The weighted sum of these errors is calculated as a performance index. This
performance index is optimized using particle swarm algorithm. This method has remarkable optimization
effect and good computational efficiency.
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Fig.1 Shell transfer arm
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Fig.2 Dynamic analysis of arm
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Fig.3 Dynamic analysis of worm
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Fig.4 Control and drive block diagram of motor
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Tab.1 Uncertain variables
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Fig.5 Three different limit state surfaces
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Fig.7 Convergence process of swarm optimum performance
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