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Optical Fiber Dynamic Precision Measuring Model for Lubricating Oil
Film Thickness of Journal Bearings
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(1. School of Mechanical and Electrical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Chinaj;
2. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To realize dynamic precision measurement for lubricating film thickness of journal
bearings, a double-receiving optical fiber dynamic precision measuring model for oil film thickness
was built. The model can compensate the nonlinearity of optical fiber sensor and filter the noise in
the dynamic oil film thickness signal. The model was built through integrating intensity-
modulated optical fiber measuring technology, light intensity compensation, nonlinear correction
and filtering technology. The model consists of optical intensity modulation function module, and
conditioning circuit module, and master computer module. The principle and advantages of the
model are as follows: the received optical power is modulated by the oil film thickness using the
light intensity modulation function; the effects of changing optical power and reflectivity on the
measuring results are eliminated by light intensity compensation; and the accurate mapping
between photoelectric signal and oil film thickness signal is finished by nonlinear correction and
filtering technology. The correctness of the measuring model was verified by calibration
experiment and dynamic measuring experiment on the oil film thickness of journal bearing.
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