# 36 &% 9 H . B L 1= Vol. 36 No.9
2019 9 A Journal of Mechanical & Electrical Engineering Sep. 2019

DOI;10.3969/j. issn. 1001 —4551.2019.09.016

R R XU B i X T B AR B

(T

FEF,TLR" VKMK, T T B
(AU TR AL TR 2R B LA L JE st 100029)

FE S0 2 BT 2 3 i & T T 75 2 22 WU A DL [R]85 1 —Fh B8 T 3l g 25 i) [0 - B 118 e e LBz 3ok - T I
WE B A7k, FIHA RICEAT: Dyrobes B3 T 5 2 £ L W T 508 & 2 J1 24 M L0075 BR T | 38 1 % - 5 1 1E
T 5t o0 DL AS P8 08, 38 AN ) 2 T A (10 A A 4R 2l e 7 i BT R 4 B T AN S A8 98 5 A 3 e iz =2 TR] R e S
KFRAFEN T [F) e o AN [ AS T S ThD ) 52 ) 38 8006 P 5 0 22 80 0 1k e S A R sl 6 A7 1 DU, 532 i) 38 8088 PR AR A W 3
KEFTE, RHE/N BT A TR IR, 17T s PR IR %, BFREREN xR E LI E KM T 5%
BT 2 45 2 P - 1) 22 5 U070, RS SE B — YROIN I B RIS 22 5l N A PSR IR i B Y, B3 D T R A LR B e T
Bl 3R

KR RN U RO 1 5 TC I TR k4L 80T A

hE 4SS TH113. 1;TP24 XEkERERD A XEHS 1001 —4551(2019)09 - 0969 - 06

Test-free virtual dynamic balance in consideration of
double-rotation double-plane

LI Zhi-wei,HE Li-dong,ZHANG Zu-chen, WAN Fang-teng

(Education Ministry Engineering Research Center of Chemical Engineering Safety,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: In order to solve the multi-speed and multi-plane balancing problem, a virtual dynamic balancing method based on dynamic re-
sponse analysis was proposed, which allows for double-speed and double-plane test-free virtual dynamic balancing. The finite element model
that has similar dynamic characteristics with multiple disk flexible rotor test bench was established based on finite element softwore Dyrobes,
through applying virtual unbalance incentives to the balance plane, the vibration response of the different measuring points under different ro-
tating speed was calculated, the mapping relationship between incentive and vibration response was extracted under double balanced speed,
the influence coefficient matrix of different correction plane under different rotational speed was gotten. The unbalance vibration of multi-disc
flexible rotor was tested, the influence coefficient matrix was substituted into the vibration vector equation, and the correction vector was cal-
culated by the least square method. The results show that this method can balance the multi-speed of the multi-disk flexible rotor under the
condition of no test weight, and can achieve the purpose of reducing the fundamental frequency vibration of the rotor under the condition of
multi-speed, significantly reduce the number of starting and stopping, and improve the dynamic balancing efficiency.
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Critical Speed Mode Shape, Mode No.=1
Spin/Whirl Ratio=1, Stiffness:(Kxx+Kyy)/2
Critical Speed=2253 rpm=37.56 Hz
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Critical Speed Mode Shape, Mode No.=2
Spin/Whirl Ratio=1, Stiffness:(Kxx+Kyy)/2
Critical Speed=11439rpm=190.65 Hz

Critical Speed Mode Shape, Mode No.=3
Spin/Whirl Ratio=1, Stiffness:(Kxx+Kyy)/2
Critical Speed=21779 rpm=362.98 Hz
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Bode Plot
Station:2.Sub-Station: 1
Probe 1(x) 0 deg: Amp=0.063135 phase=270 at 2250 rpm
Probe 2(y) 90 deg:Amp=0.063135 phase=0 at 2250 rpm
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Bode Plot
Station:13.Sub-Station:1
Probe 1(x) 0 deg: Amp=0.034265 phase=270 at 2250 rpm
Probe 2(y) 90 deg:Amp=0.034266 phase=0 at 2250 rpm
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Bode Plot
Station:2.Sub-Station:1
Probe 1(x) 0 deg: Amp=0.0014454 phase=360 at 2250 rpm
Probe 2(y) 90 deg: Amp=0.0014454 phase=90 at 2250 rpm
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Station:13.Sub-Station: 1

Probe 1(x) 0 deg: Amp=0.00078006 phase=360 at 2250 rpm

Probe 2(y) 90 deg: Amp=0.00078006 phase=90 at 2250 rpm
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