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Abstract

The rotor guide bars of marine high-speed asynchronous generators are subjected to the com-
bined effects of electromagnetic force, thermal stress, own centrifugal force, welding residual
stress, etc., which are prone to breakage or looseness. At the same time, it will increase the vibra-
tion and noise of the rotor and effect the stable operation of the motor. Optimizing the structure of
the guide bar and the end ring and the fastening process is effective to decrease the stress of the
guide bar. In this regard, the force characteristics of different guide bars and end ring structures
are summarized, and an over-speed wedge tightening method is proposed. The mechanical analy-
sis and test results show that the proposed method can not only improve the tightness, but also
reduces the risk of broken rotor bars.
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Figure 1. The rotor structure of asynchronous motor. 1.
rotor core; 2. Wedge; 3. fix plate; 4. Ring; 5. rotor bar;
6. end plate; 7. Shaft
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Figure 2. Rotor optimized structure. 1. lower bar; 2.
Bushing; 3. upper guide bar; 4. lower end plate; 5. rotor
sheath; 6. upper end plate; 7. Bracket
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Figure 3. CNC rotor bar expansion machine
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Table 1. Wedge tightening process
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Figure 7. Cloud diagram of contact pressure and deformation under over-speed (7800 rpm)
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Table 2. Calculation results of over-speed without temperature rise
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Table 3. Calculation results of over-speed with temperature rise (no temperature gradient)
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Figure 8. Over-speed scheme. 1. Bearing; 2. Safety cover; 3. High-speed
asynchronous rotor
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sion in over-speed without temperature rise
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Table 4. Results of over-speed test
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