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Scroll Compressor Vibration Testing and Structural Optimization

YANG Meng', WANG Guo-feng®, XU Xin-xi', ZHANG Lu*

(1. Institute of Medical Equipment, Academy of Military Medical Sciences, Tianjin 300161, China;
2. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China )

Abstract : Vibration test of a certain type of scroll compressor was conducted. The high-frequency vibration spectrum of
the major components of the compressor was derived. Modal analysis of the scroll compressor was carried out through the
finite element analysis software ANSYS and the first six natural frequencies were obtained. Comparing the results of
vibration spectrum analysis with those from the test, it was found that resonance occurs on the upper shell, and junction of
the shell and the housing is prone to appear fatigue damage. Three improvement schemes, increasing the thickness of the
upper shell, increasing the radian of the upper shell and increasing the thickness of the shell at the junction, were put

forward. These schemes were verified through the finite element analysis by ANSYS. Comparison of the results shows that

among these schemes the latter two schemes were effective for vibration reduction of the compressor.
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Fig. 1 The arrangement of test points
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Tab. 1 The work condition of scroll compressor

FAEHL T HLBE RFEHIAR RAFF 12
9.95/33.7 - 50 Hz 10k 10k
9.95/20.7 - 50 Hz 10k 10k
9.95/41.32 — 50 Hz 10k 10k
9.95/27 - 50 Hz 10k 10k
9.95/33.7 - 60 Hz 10k 10k
9.95/30.33 — 50 Hz 10k 10k
9.95/37.091 — 50 Hz 10k 10k
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Fig. 2 The high-frequency vibration spectrum of each point on

scroll compressor
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Fig. 3 The arrangement of test point on the shell contacting

with housing
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Tab. 2 The comparison of upper shell ' s natural frequency and

vibration frequency
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Fig. 5 The first order natural frequency curve of upper shell
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Fig. 9 Deformation after increasing the thickness by 2 mm
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