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Abstract

Aiming at the problem of fatigue failure of automobile reducer box in operation condition, the fi-
nite element model of a vehicle reducer box was established first. The model was simplified, mesh
was divided to create constraint conditions and material attributes were added to the model. The
rigid connection unit was used to connect the reducer box to form the finite element model of the
reducer box. Select the rated working conditions of the box and obtain the results of the three-
component forces in the direction of X, Y and Z according to the statics analysis of the transmission
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system. Carry out the statics analysis of the box and obtain the displacement and stress nepho-
gram of the reducer box. Conduct the dynamics simulation of the box drive system through Adams
to obtain the simulation load of the box bearing seat under the rated working conditions. Load was
applied and the fatigue life of the box was calculated by the nominal stress method. The fatigue life
of the box was obtained according to the S-N curve of the box material and the theory of fatigue
cumulative damage. The damage of the box at different positions was observed, which was a ref-
erence for the subsequent optimization of the box structure.
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Figure 1. Reducer box geometry model
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Figure 2. Finite element model of reducer casing
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Figure 3. The restraint condition of reducer box is es-
tablished
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Table 1. Working parameters of reducer box
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Figure 4. Reducer box drive system
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Table 2. Romax statics analysis of three-component forces at bearings
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Figure 5. Deformation cloud image of the box
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Figure 6. Box stress nephogram
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Figure 7. Box load fatigue damage process
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Figure 8. Box input shaft bearing position three-way load
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Figure 9. S-N curve of box material
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Figure 10. Box fatigue analysis process
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