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Finite element analysis of blade wheel strength in hydrodynamic
tractor-retarder assembly under traction condition
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(1. School of Mechanical Engineering ,» Beijing Institute of Technology s Beijing 100081, China; 2. National Key Lab
of Vehicle Transmission s Institute of Technology . Beijing 100081, China)

Abstract: A finite element analysis model was built for the blade wheel strength of a certain
hydrodynamic tractor-retarder assembly based on the one-way fluid-solid interaction theory. The
boundary conditions and the loads of the model were analyzed. The calculation and its result
reprocessing were conducted. Through the case analysis, the construction strength of the blade wheel
of the hydrodynamic tractor-retarder was studied under the traction condition. The equivalent stress
distribution and the overall deformation state of the blade wheel under limiting condition were
obtained. An effective method was provided for the blade wheel strength analysis of the hydrodynamic
tractor-retarder assembly.
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Fig. 1 Program of blade wheel’s strength analysis
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Fig. 2 Mesh grid matching between structure and flow
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Fig.3 Mesh grid model of blade wheel
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Fig. 4 Boundary conditions and applied load of pump
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Fig. 5 Stress and deformation of pump
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Fig. 6 Stress and deformation of turbine
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Fig.7 Stress and deformation of stator
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Fig. 8 Stress and deformation of brake
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