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Fig. 2 Stiffness of the cracked shaft with different crack inclination angle
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Fig. 3 Stiffness of the cracked shaft with the axial slenderness ratio
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Fig. 5 Variation of crack shaft stiffness with rotation angle and crack depth
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Stiffness Characteristics Analysis of a Rotor With Slant Crack

LI Zhinong, XIA Hengheng., XIAO Yaoxian

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract;: The stiffness matrix of the slant crack was obtained based on material mechanics and fracture mechanics theory
through the use of strain energy release rate method. While the crack is fully open, the influence of the crack angle, the
axial slenderness ratio and the crack depth on the stiffness of the shaft was discussed. At the same time, the opening and
closing conditions in the rotating state and the stiffness change law of the corresponding shaft were studied. The results
show that, when the crack is in the fully open state, the stiffness of the crack decreases with the increase of the crack an-
gle. And the shaft stiffness changes more significantly with the increase of the crack depth; when the crack is in the open-
ing and closing state, with the increase of the crack depth, the shaft stiffness is no longer decreases, but there is a certain
law of fluctuation, which is time-varying characteristics, in this case, the shaft coupling vibration also increases, the dy-
namic characteristics of the rotor becomes increasingly complex.

Keywords: slant crack; rotor stiffness; time-variant characteristics; open crack; breaking crack
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