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Modal analysis and multi-objective optimization of the
naval gun barrel
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(1. Weaponry Department, Naval Petty Officer Academy, Bengbu 233000, China;
2. College of Ordnance Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The muzzle disturbance is an important factor of affecting the naval gun firing’s accuracy. In order to reduce the muzzle disturbance
and optimize the barrel structure, the ABAQUS finite element model of flexible barrel was established, and the modal calculation results of the
model were compared with the modal test values, which proves that the established flexible finite element model is effective. A method of new
quantum chaos particle swarm optimization algorithm and dynamic joint optimization was proposed to carry out multi-objective optimization of the
artillery recoil mechanism. Optimization results indicate that the line speed, angular velocity and angular displacement of optimized muzzle center

are significantly reduced when compared with that before optimization, the barrel mass is reduced, and the structure is more reasonable. This

indicates that the optimization method is effective and feasible, and can provide reference for the overall design of the whole naval gun.
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Fig.1 Naval gun modal test flow chart
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Tab.1 Comparison between experimental test and

theoretical calculation
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Fig.2  Schematic diagram of the fitness curve of

three algorithms
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Tab.2 Starting values and upper and lower bounds of the

body tube optimization parameters

S8 WIH TR R
1,/mm 80. 0 50. 0 110.0
1,/mm 340.0 230.0 450.0
l,/mm 425.0 340.0 510.0
ly/mm 775.0 600. 0 950. 0
d,/mm 85.0 77.0 93.0
d,/mm 75.0 63.0 85.0
d,/mm 62.5 48.5 74.5
ds/mm 48.0 37.0 62.0
dy/mm 43.5 32.0 48.0
m,/kg 50.0 25.0 55.0
p/(kg/m*)  7850.0 5000. 0 9500. 0
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and after optimization
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