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Pipe Dynamic Reliability Optimization Based on Improved Particle Swarm Algorithm
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[ABSTRACT]
draulic pipe, the discrete particle swarm algorithm with

For a certain type of aircraft hy-

constriction factor is adopted to optimize the locations of
supports. The particle swarm optimization is improved by
using the mapping method to discrete the positions of par-
ticles, using the ‘fly-back mechanism’ technique to handle
the boundary constraints and the harmony search algorithm
to handle the problem-specific constraints. An interface
program between the improved particle swarm optimi-
zation algorithm and ANSYS is developed. Under the
constraints of reliability, the locations of the supports are
optimized with the first natural frequency as the objective
function. The optimized pipeline has higher first natural
frequency, lower dynamic stress and better anti-vibration
capability.
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Fig.4 S-N curve of material for pipe
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Fig.5 Optimized curves of supports' node location
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