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Abstract: To address the anomalous vibrations potentially caused by improper bearing installation
in rotating machinery, the effects of bearings’ coupling misalignment on the contact forces and
vibration responses of ball bearings were analyzed. A mechanical model for deep groove ball
bearings was developed, considering the axial, parallel, and angular misalignments in the outer
ring. Sensitivities of the raceway contact forces and rotor vibration responses to these three types
of misalignments were evaluated through the orthogonal experimental design. The results showed
that, when all the three misalignments coexist, parallel misalignment exhibits the highest
sensitivity to both contact forces and vibration responses, while axial misalignment demonstrates
the lowest sensitivity.

Key words: coupling misalignment; deep groove ball bearing; orthogonal experimental design;
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Fig. 1 Schematic of the deep groove ball bearing
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Fig. 3 Schematic of the geometric relationship of
axial misalignment and parallel
misalignment
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Fig. 5 The angle of the radial clearance projection
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Fig.6 Schematic of the geometric relationship of
coupling misalignment
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Table 1 Parameters of the deep groove ball bearing
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Table 4 Variation magnitude of the maximum contact
force at different levels N
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Fig. 10 Sensitivity of the maximum contact force
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Table 5 Significance of variance analysis and influence factors
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Table 7 Significance of variance analysis and
influence factors in the X direction
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Table 9 Significance of variance analysis and
influence factors in the Y direction
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Table 8 Magnitude of the change in peak-to-peak
values of Y direction acceleration
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Table 10 Magnitude of the change in peak-to-peak

at different levels m-s” values of Z direction acceleration
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Fig. 12 Sensitivity of the peak-to-peak value of the
acceleration in the Y direction
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Fig. 13 Sensitivity of the peak-to-peak value of the
acceleration in the Z direction
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