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Stability Analysis of Turbo Compressor Rotor Considering the Contact Phenomena

Seung-Pyo Lee’, Byung-Kab Koh*

r Abstract Ir

It is necessary to analyze the contact phenomena in order to effectively design the machine components with contact
surfaces. In general, the contact action is highly nonlinear and irreversible because we cannot predict the contact regions
and conditions. Recently, the finite element method is used to analyze the contact problem. In this paper, the contact
element method is applied to avoid the mesh refinement and iterative calculation of general contact algorithms. By
use of it, the deformation and stress concentration of turbo compressor rotor are computed. It shown that the contact
element is convenient analysis and the results are relatively accurate.
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Fig. 1 Two bodies in contact
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Fig. 2 The 4-node plane contact element
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Table 1 Material properties

Disk Magnet
Young’s modulus(GPa) 70 200
Poisson’s ratio 0.33 033
Density(kg/m®) 2800 8000

Fig. 4 3 Phase rotor of turbo compressor
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Contact analysis for motor design: magnet=t

Fig. 6 Finite element model for 3 phase rotor
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Stability analysis for rotor: sraperzoidal magnet#=i2. difmeter=13m

Fig. 7 Displacement of 2 phase rotor
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Fig. 8 von Mises equivalent stress of 2 phase rotor
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Contact analysis

for motor design: magnets=8

Fig. 9 Displacement of 3 phase rotor
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Fig. 10 von Mises equivalent stress of 3 phase rotor
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