











and outside the test bearing. The measured NRRO is the combined result. The way combined theory
and experiment are used to study the reason of NRRO by the consideration of waviness of inner and
outer ring raceways and ball.

4. Conclusions

This paper develops a measuring system for the non-repetitive run-out (NRRO) of ball bearings.
The system mainly consists of high-precision and high-stiffness reference spindle, 2 degrees of
freedom flexure hinge mechanism (2-DOF FHM), air cylinder, nano-resolution displacement
sensors and data acquisition (DAQ) software and so on. By using the proposed measuring system, a
serial of experiments are carried out to investigate the radial NRRO as the rotational speed and
preloading force change. The experimental results indicate that the radial NRRO varies significantly
in terms of the variation of the rotational speed and the preloading force. The results demonstrate
that the proposed measuring system for the radial NRRO of ball bearing is feasible and has good
repeatability, which can be used to investigate the dynamical character of ball bearing.

In further study, the lager preloading force will be applied and the measuring system will be
more universal and flexible. Both radial and axial error motions can be measured at different
rotational speeds and axial preloads.
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