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Abstract: For a spherical roller bearing (SRB), the effect of rollers arrangement form on SRB
service performance cannot be evaluated objectively and comprehensively with only considering
the effect of radial load in theoretical research. A mathematical model is hence proposed to
characterize the rollers arrangement form, self-aligning operating condition, rotor deflection and
external loads simultaneously. SRB service performance is simulated and analyzed to obtain the
effect of rollers arrangement form on inner-ring vibration in both time and frequency domains, the
empirical formula for expressing the characteristic frequency under the self-aligning operating
condition, and the rollers load distributions for different arrangement forms. A novel SRB

pedestal is designed, which has the capacity to realize the self-aligning operating condition in the
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laboratory, and two brands of SRB offered by different manufacturers are tested to verify the

correctness of the theoretical results. The results show that the staggered arrangement form is

recommended under the self-aligning operating condition with huge radial load, while if the

amplitude of the axial shock is large, the aligned arrangement form is a better choice. The

characteristic frequency is equal to the number of the rollers in a single row times revolution

frequency of all the rollers, no matter what kinds of SRB rollers arrangement forms are.

Especially, some additional frequencies emerge due to the effect of SRB self-aligning function,

which equal the characteristic frequency plus/minus the integer multiples of the rollers-revolution

frequency. The bending moment accompanying rotor deflection can be offset by SRB self-aligning

function, which leads to unbalanced loading of SRB rollers. It means that SRB self-aligning

function is realized at the cost of reducing the carrying capacity.

Keywords: spherical roller bearings; rollers arrangement form; self-aligning operating condition
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