Vol.34,No.1
February. 2013

$34% F1H

2013428
WTEHRE: 0253-4339(2013) 01-0040-05
doi: 10.3969/j.issn. 0253-4339. 2013. 01. 040

AEZT AN EZEH £ #EE FRIREIEE
ZER TR
(1 LEBIXREFHATIEFER LiE 200093; 2 EEBTAXEMHBIES5TESER L£iF 200093)

B E BT ORI RURGEHLAZ OIS B, SLREA AR B R4 LA T AR R v R IR
SR N SR HT L NX Nastranf 25015, i T R4 A SR AR . B4 R, %R m
FAHEAE3300HzLL b, s T TAESR, R RIS e ] 5500, PBnIREs R, H4gBLAh 52 i 3R 30 e ns 5 2c
T 2E 8 AR A A “GMWERE” [RE EBR, AT 3= 5l 7 T Al B v R 2 & A JEAIR B e b= 26 frg g 7 0K 1) T
A7 SRS RN R T RS W RIRSh s IR T B S

KA e RSN R4S BT EEE T SCIREEAS; NX Nastranfs BR a4 #7

hESES: U463.851 XERIRES: A

w% F R

Journal of Refrigeration

Vibration Model on Main Shaft Rotor of Vane Compressor for
Automotive Air Conditioning
Li Chunyin' Wang Shulin’

(1.College of Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,China;
2.College of Material Science and Engineering, University of Shanghai for Science and Technology, Shanghai,
200093, China)

Abstract The main shaft rotor is the core component of the vane compressor in automotive air conditioning, and its natural
frequency and mode shape have direct impacts on the motion stability of the compressor. By means of theoretical and experimental
modal analysis, as well as NX Nastran modal computation, the natural frequency and mode shape of the main shaft rotor are obtained.
The results show that the natural frequency of the rotor system is greater than 3300Hz, much higher than its working frequency,
which indicates high reliability of the motion of the main shaft rotor. Vibration test results prove that the vibration acceleration of the
compressor shell is much lower than the upper limit specified value of the GMW standards of the U.S. General Motors Corporation,
which ensures that the resonance and the resulting noise and large deformation would not occur in its working process. The analytical

results also provide an important reference for fault diagnosis and vibration control of the main shaft rotor system.
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Fig.1 Real object of the main shaft rotor
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Fig.2 Cross section, measure point and vibration pickup
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Fig.3 Experimental scheme diagram of model analysis
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Tab.1 Frequency and damping of experimental model

Ffr 4 A% Hz FHJE/%
1 3372.677 0.181
2 3427.970 0.120
3 7876.769 0.069
4 8588.990 0.108
5 13319.404 0.049
6 14885.574 0.052
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Fig.4 Analysis results of experimental model
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Fig.5 Grid diagram of the main shaft rotor
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Tab.2 Calculating model frequency

B PNz i1 TS He
1 2.530% 107 6 5.702%10°
2 2.219% 107 7 3.599X10°
3 1.411X10° 8 3.690 X 10°
4 3.617X10° 9 8.191X 10’
5 4.752% 107 10 8.937X 10
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Fig.6 Analysis results of finite element modal
TR 7O ISR A sh L, Pk, T
PEIRZ T I Rsh I R B AE il b 7e Bt T. A
Ub, AESRTE T G 2R AL B B 1, AEA 5 (5
LD DT BE I 22, A5 S (0 A0 e I
3, FE= ATy A BN S A S, AEREIN
oy yl 2B =AT7 R AR . TR



B34 F14
2013428

w% F R

Journal of Refrigeration

Vol.34,No.1
February. 2013

E7 iEHR EgGEP R R EE

Fig.7 Vibration test diagram of vane compressor
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