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Strength Analysis and Structure Optimization of
Rectangular Vessel Based on ANSYS

LU YanLing,DONG Jinshan,ZHU Xingbang, YAO Yang,ZHAO Ning

(College of Mechanical and Power Engineering, Nanjing Tech University of Technology, Nanjing 211816, China)

Abstract ; The traditional rectangular vessel design method has its own limitation and is too conservative. To solve the

problem, this paper applied the ANSYS analysis software to deal with intensity stress and fatigue analysis of the

rectangular vessel structure, and the overall stress distribution was retained. The maximum stress was occurred in the

fillet of the cylinder and the stress intensity value was 279.409 MPa. Under the condition of meeting the requirements of

strength and fatigue resistance, taking the overall minimum weight of the rectangular vessel structure as objective

function, applying ANSYS optimization module to optimize analysis of rectangular vesselmade the general weight of

rectangular vessel structure decrease by 18. 86% and further effectively reduced manufacturing cost and improved the

economic benefit of enterprises after optimization.
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Figure 1  Diagram of simplified structure
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Figure 2 Finite element model
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Figure 6  Stress amplitude nephogram of twice fatigue
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number of iterations
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Figure 9  Stress nepogram of model after optimization
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Figure 10  Stress amplitude nephogram of

twice fatigue after optimization
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