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Analysis of fluid-structure coupling of torque limited
hydrodynamic coupling under full filling condition

REN Hao-zong' >, WANG Shi-ying'*, LV Ming'*, ZHANG Jia-hua'
(1. College of Mechanical Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Shanxi Key Laboratory of Precision Machining, Taiyuan 030024, China)

Abstract: Aiming at the problem that the torque-type coupling is damaged under normal working conditions, the speed, pressure and vector
of the coupling were analyzed, and the force characteristics of the coupling impeller were studied. Based on the D483 torque-type fluid cou-
pling, the periodic geometric model and flow path model of the coupling were established. The ANSYS Fluent was used to simulate the speed
and pressure of the fluid region in the typical working conditions of the clutch, traction and rated conditions of the coupling, and the turbine
torque of different speed ratios was obtained. The static analysis software of ANSYS Workbench was used, the unidirectionally coupled fluid-
solid coupling method was used to transfer the calculated data of the fluid region to the blade structure, and the centrifugal load was applied
to the pump wheel and the turbine. Finally, the overall deformation and equivalent stress of the blades was obtained under three working con-
ditions. The results show that the vortex, secondary flow and reflow in the working cavity consume the energy of the coupling, which provides
an effective way for the structural optimization of the coupling and the improvement of its working efficiency. The force characteristics and de-
formation of the blade are obtained by fluid-solid coupling method, and the possibility that the coupling is broken due to the normal stress of
the working fluid is eliminated.
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