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Fig.1 Photo of squirrel-cage with local crack?’
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Fig.2 Squirrel-cage with local crack
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Fig.3 Force on the i™ bar of squirrel-cage
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Table 1 Parameters of the squirrel-cage

d,/mm E/GPa A
70 4 3 80 2.06 0.29

l,/mm hy/mm b,/mm
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Fig.4 Finite element model of squirrel-cage with local crack
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Fig.5 Relationship between variation coefficient ¢ and

phase angle ¢; of squirrel-cage with local crack
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Fig.6  Model of rigid rotor system with flexible supports
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Table 2 Parameters of the rotor system

Parameters Values
Equivalent massm( kg) 43
Moment of inertia J, (kg - m?) 1.05
Diameter of the moment of inertia J,(kg - m*) 0.7
Imbalance me(kg « m) 501073
Distance between support 1 and disc ¢=1/2(m) 0.2
Support stiffness k =k, =k(N/m) 1x10°
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Fig.7 Amplitude-frequency curve for the rotor system under

different phase angles ¢, of local crack in squirrel-cage
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STIFFNESS OF SQUIRREL-CAGE WITH LOCAL CRACK AND DYNAMIC
CHARACTERISTIC OF A RIGID ROTOR SYSTEM SUPPORTED

BY CRACKED SQUIRREL-CAGE"

Wen Baogang' Wang Meiling” Ren Hongjun®  Han Qingkai®
(1.School of Mechanical Engineering and Automation, Dalian Polytechnic University, Dalian 116034, China)
(2.College of Locomotive and Vehicle Engineering, Dalian Jiaotong University, Dalian 116028, China)
(3.School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051, China)
(4.School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract The stiffness of a squirrel-cage with local crack was analyzed, and the dynamic characteristics of a rig-
id rotor system supported by the cracked squirrel-cage were studied. Firstly, the analytical stiffness of the cracked
squirrel-cage was deduced by static analysis. And then the stiffness was predicted by employing the finite element
method (FEM) for the cracked squirrel-cage with different cracked positions and different number of cages.
According to the FEM results, a stiffness formula of the cracked squirrel-cage was obtained by use of the least
squares fitting. To find out the effects of the cracked squirrel-cage on natural frequencies and dynamic characteris-
tics, the theoretical model of the rigid rotor system supported by cracked squirrel-cages was established and simu-
lated. The results show that, when the local crack appears on the squirrel cage, the stiffness of the support
decreases, which leads to a decrement in the critical speed. Additionally, the cracked squirrel-cage also can

cause a difference between the radial and horizontal stiffness, and thus results in elliptical orbit of shaft center.

Key words squirrel-cage, local crack, stiffness, rotor system, dynamic characteristics
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