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Fig. 1 Therotor structure of rolling rotor compressor

1.2 HARuTE&

I Pro/E BRAFIESE A e T AF 9 =4E CAD 6%
TUIREBCAE S, O T 5 R SRS Al — 2, RIAE NS
FH oy Z —. K B ) Y B A A B Work-
bench, BIEA FROTERL, ULIA 2.

Fixed Support
Fixed Support 2
Fixed Support 3

K2 Her R G A IRTTRUY

Fig. 2 Finite element model of the rotor system
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Table 1  Materialproperty of the components of the rotor system

Parts Material Elastic modulus Pois.son Density_z
/MPa ratio  /(kg + mm )
Shell SPHE 205000 0.32 0.0000078
Silencer SPCC 210000 0.28 0.0000078
Mainbearing ~ HT250 138000 0.26 0.00000728
Subbearing ~ HT250 138000 0.26 0.00000728
Cylinder HT250 138000 0.26 0. 00000728
Eccentricshaft  HT300 143000 0.27 0.0000073
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Table 2 Natural frequencies obtained by numerical simulation

Order Frequency/Hz
1 205.2
2 792.5
3 843.9
4 1272.3
5 1558.2

(@) The first order (b) The second order () The third order

(d) The fourth order

() The fifth order
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Fig. 3 Modal shapes of rotor system under the constraint condition
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Table 3 The main test instrument

3.1

NO. Instrument
1 KINGDESIGN EM-1000F shaker
2 LMSdata acquisition and controller
3 BK 4517acceleration sensor
4 CA-YD-182A acceleration sensor
5 PCB086CO1 modal force hammer
6 LMS. Testlab workstation
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Fig. 4 Testing on the rotor system of rolling rotor compressor
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Fig. 5 Arrangement of the test instrument
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Fig. 6 Frequency response function obtained by hammer test
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Table 4  Natural frequencies of various measuring

points obtained by sweeping test

Order Pointl Point2 Point3 Point4 Point5

1 208.0 208.0 208.5 208.5 208.0
2 710.0 - 700.0 - 709.5
3 827.0 825.5 828.0 828.5 827.5
4 1363.5 1363.5 1363.5 1364.5 1364.5
5 1460.0 1460. 5 - - 1462
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(e) The fifth order
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Fig. 7 Sweeping waterfall diagrams of the first 5 orders for the rotor system
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Table 5 Testing and analysising results

Order Test/Hz Analysis/Hz Difference
A B (B-A)/A x100%
1 208.0 205.2 1.3%
2 710.0 792.5 -10.4%
3 827.0 843.9 -2.0%
4 1363.5 1272.3 7.2%
5 1460.0 1558.2 -6.3%
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ANALYSIS AND TEST OF VIBRATION CHARACTERISTICS ON ROTOR
COMPOSITE STRUCTURE OF ROLLING ROTOR COMPRESSOR

Xing JinXin' Jiang HuaWei® Ji Kai'® Sun Wei''

(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China)

(2. Huarun Sanyo Compressor Limited Liability Corporation, Shenyang 110869, China)

Abstract In order to avoid excessive vibration of the compressor rotor system during operation, it is necessary to
carry out a systematic dynamic optimization design, including testing the vibration characteristics of compressor
rotor and the whole machine as well as modeling and analysis based on rotor dynamics. In this paper, the rotor
composite system ( pump assembly and shell assembly) is taken as an example for the investigated subject. First-
ly, a three-dimensional solid finite element model of the compressor rotor system was proposed. The natural char-
acteristics of the rotor system were analyzed through the numerical model, and five natural frequencies and mode
shapes were obtained. Finally, the rationality of the analysis model was verified against the results of dynamical

experiment. The study in this paper can provide essential technical support to reduce the vibration and noise of

the compressor system.

rolling rotor compressor,  rotor composite structure, dynamics characteristics, test and analysis
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