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Abstract

In this paper, the crack growth in the cracked rotor system of a large turbine rotor at high speed is
considered, and this paper studies the influence of the gyro effect on the stiffness of a large steam
turbine rotor with crack growth. For the developing cracks, the three-dimensional gyroscopic
moment model and three-dimensional stiffness model of the corresponding cracked rotor system
are formed. The coupling effects of mass eccentricity, unbalance angle and gyro moment on the
stiffness of the heavy-duty rotor with damage evolution are studied respectively. The stiffness
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variation law of the high-speed rotor with three different types of cracks under the coupling of
three- dimensional gyro moment, mass eccentricity and unbalance angle are obtained.
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Figure 1. Gyroscopic effect model
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Figure 2. Rotor diagram
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Figure 3. Relative stiffness of different unbalance angles under gyro moment
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Figure 4. Relative stiffness of different unbalance angles under gyro moment
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Figure 5. Relative stiffness of different gro moment under the same unbalance angles
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Figure 6. Relative stiffness of different gro moment under the same unbalance angles
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