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Fig. 1 Air-gap of generator before and after axial eccentricity
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Fig. 2 Magnetomotive forces before and after axial eccentricity
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Fig. 3 The magnetic flux density variations
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Fig. 6 Model result of axial unbalanced magnetic force
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Fig. 8 Model result of stator winding electromagnetic force
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Fig. 13 Electromagnetic force of windings before and after axi-

ally static air gap eccentricity at the exhaust end of rotor
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Tab.7 Accelerationof stator winding vibration under axial -
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Impact of axially static air-gap eccentricity on load and vibration of

stator-winding system in generator

HE Yu-ling, SUN Kai, SUN Yue-xin, TANG Gui~ji, BAI Jie
(Department of Mechanical Engineering, and also the Hebei Key Laboratory of Electric Machinery Health Maintenance &. Failure
Prevention, North China Electric Power University, Baoding 071003, China)

Abstract: This paper studies on the load properties and the vibration characteristics of the stator-winding system by means of theo-
retical derivation, finite element calculation, and experimental verification. Different from other researches in the rotor eccentricity
topic, this work does not focus on the radial eccentricity but highlights in axially static eccentricity. Detailed theoretical expressions
for both the magnetic pulls on the stator core and the electromagnetic force on the armature winding before and after axial eccentrici-
ty are derived firstly based on the variation analysis of the magnetic flux density. Then, the finite element calculation and the experi-
mental verification are carried out on the CS-5 prototype generator. It is shown that the axially static eccentricity will reduce the ra-
dial magnetic pull on the stator and the electromagnetic force on the armature winding at the rotor-extraction end. However, it will
increase the axial magnetic pull on the stator and the electromagnetic force on the armature winding at the rotor-extended end at the
meantime. Consequently, the radial stator vibration, together with the armature windings on the rotor-extraction end, will be re-
duced, while the axial vibration of stator as well as the armature windings on the rotor-extended end will be increased. Both the
forces and the vibrations of the stator and windings have prominent amplitudes in the 2nd harmonic which coexists with other tiny
odd-harmonic components. In result of the magnetic pulls, the stator core will have the max deformation in the slot at the end sides.
This max deformation, which transfers response to the winding, will act together with the winding electromagnetic force and make
the joint between the line part and the end part of the winding as the most dangerous insulation wearing point. To protect the wind-

ing against the wearing, particular attention should be paid to this joint during manufacturing and monitoring.
Key words: fault diagnosis; generator; axially static air-gap eccentricity ; stator magnetic pull; winding electromagnetic force
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