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Study on Dynamics Balance and Characteristic of Rigid Rotor

Based on Finite Element Method
XUE Haijun',QI Fan®?,LIU Xuedong’,DU Mingxing®
(1. Shuangliang ECO-Energy Systems Co., Ltd., Wuxi 214444, China, 2. School of Mechanical
Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The kinetic emulating analysis of the rigid rotor combined with influence coefficient was carried
out by finite element method (FEM). Whether the rotor was rigid or flexible under the work speed was de-
termined by the critical speed analysis. The results of critical speed analysis were certified by the method of
harmonic response analysis. The influence of dynamic balance under unbalanced forms and signal
processing method were compared by the theory of influence coefficient. The results showed that the bal-
ancing result based on the way of acceleration signal was better than the way of displacement signal and
virtual balance could be obtained by finite element method.
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Fig.1 Structure sketch of the rotor
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Fig.2 Revolution frequency Campbell’s diagram
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Fig.4 Vibration acceleration time-domain diagram at A

end of rotor before dynamics balance
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Fig.5 The relation between acceleration and frequency

domain at A end of rotor
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Fig.6 The acceleration phase spectrum at A end of rotor
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Fig.7  Vibration acceleration time-domain diagram at A

end of roto after dynamics balance
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Fig.8 The principle diagram of the horizontal support for dynamic balancing machine
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Table 1 Balancing results of different support styles based on

the acceleration signal

SCARJE
a b c d
JFUAYEIE A /(m s 2)  18.48 1. 69 1. 67 2.49
BESHIE A /(m+s2) 0.1527 0.0065 0.0482 0.013 2
LR/ % 0.83 0.38 1.03 0.53
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Table 2 Balancingresults of different support stylesbased on

the displacement signal

FZRIE
a b c d
FUAPRIE A /Cm s 2)  18.48 1. 69 4.67 2. 49
Bl GHRIE A /Cmes2) 0.359 0.0256 0.0734 0.061 2
LR/ % 1. 94 1.51 1.57 2.46
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Fig.9 Unbalanced quality mechanics principle
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Table 3 Composition force and couple of X, Y direction at
end A and B of rotor
Fx/N Fy/N  Myx/ (N+m) My/ (N-+m)
A —5.38 —0.06 —0.06 —6.17
B —0.35 —5.22 —0.96 —11.21
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Fig.10 Dynamic balance machine for testing
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Table 4 The results between

comparison experimental

and simulation

BEMAE R SR 22/ %

ikt /g 3.10 3. 24 4.52
s | JnE 42 /mm 58 58 0
AT-HEFEL A/ 198. 84 204 2. 60
it /g 3.10 3.33 7.42
A5 1 IF T N 42/ mm 58 58 0
AFE@AAN A/ ) 251,11 260 3.54
5 &% 8

1) 3 2o i S o3 B 2 T8 T ARG T Y
W28 Ja 1, 308 3 38 o 87 23 B S i 36 E i P A T Y
T

2) LBHE T 4 PP SR DT T A RS S Ak
P75 3 00 - i IE P A8OR R T s A S A BT
L EE TR A5 5 1 4 B 7 3O JEE 3w, JF S0 E 1
KT 2 R0k I T 45 5% Ty nl AT 4k

3) 3 i HE S I SR T 5 T A BROC 5 i AL
e B 1 A I

SR

[1JLUO H, HALLMAN D, WANG S. A method for en-

closed rotation multiple-plane  equivalent
imbalance detection [ A ]//Proceedings of the ASME
Turbo Expo[ C]J. Montreal:[s.n.], 2007 823-831.

(2] Zae, maE. HhE, F ETAHRTERNREST
HE A8l wF 52 [T ). PR3l i 512 W7, 2004, 24(3):
184-188.

(3] BRiwid. 828 L 3h Jy ke 1% 20 A 45 8l - 5 A 58 [ DL
WETL 7 ARWMEHE RS, 2013 39-54.

L4 H . et 1 FAR oz 0 RS B I 4k K2 7% 3 7 45 O 1 R
(D sk« ik 2, 2004 23-24.

(5] TREN, JBFEA, INEGFE. 5T 52 m R 805 0 L5 1
Toik P i B BESY [T 0. 7Y % A58 K 2= 2= i, 2000, 34
(7): 63-67.

L6 XBHERE. L2 & S AL 3R M % 7 3 0 e S vy 1 3l o A ik
WD, m s m A ATA AR K%, 2006 29-49.
(7] £ EJe. R F 30 P A R oc @8 5 £ 5 250 i

FE[D]. MRt B AL LR K, 2011 63-80.

system

(FriEsp i . 3)



