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Stress analysis and test verification of flange bolt connection
load system based on VDI2230 standard

Qiang Li
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Abstract

This study systematically investigates the stress distribution and load transfer characteristics of flange bolted connections. Through
theoretical analysis, it clarifies the procedures for verifying bolt strength and the mechanical behavior of flanges, establishing a three-
dimensional finite element model that includes load coefficient corrections. The study reveals the nonlinear stress distribution and
the mechanism of load allocation. Calibration tests verify the accuracy of the finite element model, with deviations controlled within
5%. Load coefficient tests show that the error between measured load allocation and simulation results is less than 3%, and the rate
of change in system stiffness is less than 3.5%, thus validating the reliability of the theoretical model. The findings provide precise
methods for correcting load coefficients and establish a benchmark for engineering applications in flange connection systems.
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