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Abstract

The characteristics of energy distribution and transfer in three dimensional bearing block were
investigated by finite element power flow technique. Firstly, the calculation process of power flow
introduced. The energy distribution and vibration transmission of the bearing block with or
without cracks under the action of the harmonic force are compared and analyzed, and the visua-
lization of the power flow of the bearing housings is realized. Finally, the influence of the crack on
the power flow of the bearing block is discussed. The stress distribution, energy distribution and
energy transfer path are shown by stress nephogram, power flow nephogram and power flow
vector diagram, respectively. The results show that the stress and energy distribution is different,
the crack impact stress distribution, energy distribution and energy transfer of the bearing hous-
ing. The visual analysis method of power flow of finite element can provide the basis for structural
design and safe operation.
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Figure 1. Displacement and internal forces of plate and shell elements
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Figure 2. Displacement and internal forces of soild elements
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Figure 3. Main view of bearing seat
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Figure 4. Top view of bearing block
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Figure 5. Stress nephogram of bearing block under harmonic excitation
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Figure 6. Power flow of bearing block under harmonic excitation
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Figure 7. Power flow of bearing block under harmonic
excitation
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Figure 8. Isometric power flow of bearing block under
harmonic excitation
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Figure 9. Stress nephogram of bearing block with a crack under harmonic excitation
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Figure 10. Energy flow nephogram of bearing block with a crack under harmonic excitation
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Figure 11. Energy flow of bearing block with a crack
under harmonic excitation
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Figure 12. Isometric energy flow of bearing block with a
crack under harmonic excitation
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Figure 13. Partial enlargement of crack vector
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Figure 14. Total power flow of bearing block in steady vibration
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