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Fatigue Analysis of T-pipe Under Thermo-Fluid-Solid Coupling
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(1. Urban Geology and Engineering, Hebei GEO University, Shijiazhuang, Hebei 050031, China;
2. Northern Engineering Design and Research Institute, Shijiazhuang, Hebei 050031, China)

Abstract: For the purpose of studying the effect of the thermal-fluid-solid coupling on the fatigue life of
T-pipe, the evolution of the pressure and velocity fields in the flow domain of the pipe was studied based
on ANSYS finite element software, and the results were correlated according to the correlation theory
and the Pearson correlation coefficient. The results show that the variation of the pressure and velocity in
the flow field area has very little relationship with the temperature difference of the main branch pipe,
and is closely related to the velocity difference of the main branch pipe. The variation of stresses in the
pipe under complex stresses in the flow field and different initial stresses is obtained through the fluid-
solid coupling analysis, and it is found that the maximum equivalent stresses in the pipe occur near the
T-joint and the fixed end. On the basis of the Pearson correlation coefficient, the maximum equivalent
stresses of the pipe and the fatigue life at the danger point were found to be significantly related to the
temperature difference between the main branch pipe.
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Fig. 1 Finite element model diagram
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Tab. 2 Boundary conditions of calculation
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Tab. 3 Boundary conditions of fluid-solid coupling
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Fig. 2 Monitoring point distribution diagram
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Fig. 3 Calculation results diagram
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Tab. 4 Pearson correlation coefficient at the monitoring site
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Fig.4 Cloud map of the location of the maximum

Mises stress at pipe T-junction
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Fig. 5 Cloud map of the location of the maximum mises
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Tab. 5 Pearson correlation coefficient
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Fig. 6 Equivalent stress of per group diagram
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Tab. 6 Fatigue life
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Tab. 7 Pearson correlation coefficient of fatigue life
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