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Impact Vibration Analysis of Screw Compressor Rotor Systems

Shoji Yoshimura

Oil-flooded screw compressor rotation involves contact between the corresponding male and female rotors.
As gas pressure rises in the grooves of the rotor, a periodically fluctuating torque occurs. Impact vibration
between the male and female rotors is induced by this torque. In this report, impact vibration analysis is
carried outd] The stable region of this periodical impact vibration, which causes compressor noise, was
analyzed. With the exception of this region, impact-damped vibration only occurs when the compressor is

driven quietlyd
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Fig. 1 Rotor profile
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Fig. 2 Rotor torque
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Fig. 3 Impact vibration model
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Fig. 4 Periodical vibration mode

(d) (2, 1, 0, 2) Vibration
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Fig. 5 Motion of object at] n[LCOCLO Vibration
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Fig. 6 Stable region of periodical vibration
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Fig. 7 Impact damped vibration
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Fig. 9 Catchment region to periodical vibration
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Fig. 12 Stable region of Periodical Vibration of conventional
profile
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(a) Conventional Profile (b) New Profile
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Fig. 13 Screw rotor profile
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Table 1 Parameter value of profiles
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Fig. 14 Stable region of periodical vibration of new profile
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Photo 1 Male rotor tooth after driving
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