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Abstract: A lower pad movable journal bearing is proposed. This bearing can adjust the working status of
the rotor system by changing the position of the bearing pad and improve the stability of the rotor system. The
structure and working principle of the adjustable elliptical bearing are introduced. The bearing structure can ad-
just the ellipticity of the bearing under continuous working conditions. This kind of adjustable bearing is more
suitable for changing working conditions than traditional fixed—bearing bearings. A simple rotor—adjustable bear-
ing model is established by finite element method. The effects of adjustable elliptical bearing on the dynamic char-
acteristics of the rotor during acceleration are studied by using the model. Through research, it is found that in-
creasing the ellipticity before the rotor reaching the critical speed can effectively reduce the vibration amplitude of

the rotor, and the vibration suppression effect can reach 65%. When approaching the critical speed, reducing the
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ellipticity can significantly reduce the resonance amplitude of the rotor, and the vibration suppression effect

reaches about 37%. After crossing the critical speed, increasing the ellipticity can effectively reduce the vibration

of the rotor, and the vibration suppression effect can reach 60%. Then, a rotor adjustable bearing test rig which is

completely consistent with the theoretical model is built. It has been verified by experiments that during the speed

increase process, the reasonable adjustment of the ellipticity can significantly reduce the vibration of the vibrat-

ing rotor, allowing the rotor system to rise more smoothly to the working speed.

Key words: Adjustable journal bearing; Ellipticity; Rotor—bearing system; Rotor dynamics; Vibration
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Fig.2 Adjustable bearing structure design and description
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Fig. 3 Geometric relationship between preset eccentricity,

top clearance and side clearance of elliptical bearing
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Table 1 Design parameters of adjustable elliptical bearings

Parameters Value
Bearing width/mm 30
Bearing diameter/mm 40

Ellipticity 0~0.7

160, 144, 128, 112, 96, 80, 64, 48

Top clearance/pm

Side clearance/pm 160
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Fig. 4 View and description of the physical structure of the

adjustable journal bearing device
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Table 2 Physical and geometrical properties of the rotor bearing system

Parameters Value Parameters Value
Young's modulus/GPa 206 Disc width/mm 90
Material density/(kg/m?) 7850 Disc mass/kg 29.3
Lubricant Viscosity/Pa-s 0.011 Shaft mass/kg 13.2
Bearing radius/mm 20 Bearing radial clearance /mm 0.2
Shaft radius/mm 20 Ellipticity 0~0.7
Disc radius/mm 120 Shaft span/m 1.2
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