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Research on Local Stress Assessment and Structural Optimization Design of
Pressure Vessels Based on Finite Element Analysis
Zeng Jing
Yangzhou Giant Machinery Co., Ltd., Yangzhou, Jiangsu 225004

Abstract : Based on the finite element analysis method, this study evaluates the local stress of pressure vessels
and proposes an optimized design scheme. By establishing a three—dimensional finite element model
of the pressure vessel, the stress distribution under different operating conditions is simulated, with a
particular focus on analyzing the stress concentration phenomenon in local structural areas. Combining
the mechanical properties of the materials, improved structural designs are employed to optimize areas
with high local stress, reducing stress concentration and enhancing overall load-bearing capacity and
safety. The results of the optimized design indicate that after structural adjustments, the overall stress
distribution in the pressure vessel becomes more uniform, meeting safety standard requirements and
significantly improving service life and safety. This research provides a new optimization approach
for pressure vessel design, contributing to enhancing structural strength and reliability while reducing
potential safety hazards.
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