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Design and Analysis of Rotor Supporting System for
Critical Speeds Adjustment

ZHANG Lihua', ZHANG Lei', CHEN Weiwei', LIU Qiuling®
(1. School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. Business School , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: A new type of supporting structure in a rotor system was presented, where four-axis
linkage mechanism, symmetry elastic mechanism and rigidity adjustment mechanism were applied
in order to make the precise match, to increase the stability, to prolong the lifetime and to adjust
the supporting rigidity of the rotor system. A theoretical analysis was carried out by using the
transfer matrix method. The results of the analysis were verified with the help of finite element
method and experimental method. The results show that the new type of rotor supporting
mechanism can effectively adjust the critical speed of rotor system.
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Fig.1 Variable stiffness rotor supporting structure
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Fig.2 Symmetric elastic mechanism
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Fig.3 Variable stiffness institutions
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Fig.4 Calculation model
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Tab.1 Supporting stiffness

Keq/(MN e m~1)
L/m m/kg

A ROG(E HHRE
0.29 0.549 8 2.183 4 2.314 5
0.24 0.4550 3.850 6 4.083 3
0.19 0.360 2 7.610 4 8.229 8
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Fig.5 Rotor model
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Fig.6 New rotor supporting system (unit:mm)
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Tab.2 Results comparison
. K w/Hz
Irik (MN i
m- 1) 1B 2 B 3B
1.32 67.450 75.102 147.353
IR
Y 2.09 83.517 93.539 148.904
EY e
3.61 105.143  120.662 153.613
1.32 67.485 75.052 147.331
AIRcE: 2.09 83.500 93.557 148.920
3.61 105.137  120.675 153.617
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Fig.7 Experimental apparatus and equipments
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Tab.3 Experimental results

w/Hz
L/m
18 2 By 3 By
0.29 23.75 82.50 140.00
0.24 25.00 86.25 146. 25
0.19 25.00 87.50 150.00
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