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Abstract; Based on the need for high-precision synchronous measurement of axial vibration and tip
clearance in shrouded blades of rotating turbomachinery, a decoupling measurement scheme was proposed
using a differential dual-sensor arrangement, derived from theoretical analysis of the measurement model.
By further calibrating the three-dimensional polynomial mapping relationship between signal modulus and
physical parameters, high-precision inversion of axial vibration displacement and tip clearance of shrou-
ded blades was achieved. Experimental results show that when the number of sampling points per cycle
reaches 50, the coefficients of determination for the predicted axial vibration displacement and tip clear-
ance reach 0. 995 and 0. 988, respectively, with root mean square errors (RMSE) of 0. 064 and 0. 058 mm.
This method effectively resolves the challenge of decoupling axial vibration and tip clearance in shrouded
blades by separating the differential and common-mode features embedded in the signals, demonstrating
the feasibility and accuracy advantages of the differential dual-sensor scheme in practical measurements,

thereby providing a reliable technical approach for health monitoring of shrouded blades.
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Fig. 1 Working principle of eddy current sensors
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