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Experimental Investigation into the Transient Response of a Flexible Rotor
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Dropping on a Back-up Bearing After Active Magnetic Bearing Failure
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(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

H OE BT EIEMAMARIARNESER T RATCIIBEMRRY R TREEFTAEERBREEE
HZFAMALNBSREE, AW THTFHIERRBFATHFREURE AMARNER ARSI HT
BSWMNERE, FREN, REFWETEZIBHMAREEERTRE LA T ERR R IR #WE UK
TENAREEEANWIER RN RE ., LHBEMRENERTRERSHEN /DS TEBRME R
RRCHT POHR 3 T TAERE A R & AR IS R R RS E MR, B SRR & A RRE
H EWEERS, TUA B G B RRREHE TFREBRSWRL KGR/, BRBBMRRBUGH TR
A 1) B [ S B P % 0 3 [ % i g A e 4 T R IR s BT A Y 8 0 [ %% i 3 #0840 /0 R 3 0 %
RHEHERMENLW.

KW BT NF; EHBEHK; %ﬁ]%ﬁi; BRARWINL s BEIE SR L

FES %5 TH113 KRR

Abstract: The transient responses of a rotor dropping on a rolling element back-up bearing with a fixed radial
clearance after the active magnetic bearing (AMB) failure are measured in a flexible rotor on the AMBs, and
the effect is investigated of rotational speed, rotor imbalance and lubrication condition in the contact surfaces of
the back-up bearing on the transient response of the rotor system . It is found that in most cases, the motion of
the rotor system after the AMB failure is a back-and-forth oscillation motion with bounces in the bottom half of
the clearance circle and a full clearance whirl motion with impact, The transient motion of the rotor system af-
ter the AMB failure depends greatly on the vibration of the rotor system, rotational speed at dropping, and lu-
brication condition in the contact surfaces of the back-up bearing, Changing the lubrication condition in the
contact surfaces of the back-up bearing can effectively affect the transient response of the rotor system after the
AMB failure, significantly reduce the possibility of the occurrence of full clearance whirl motion with impact
and full clearance whirl motion without impact, and reduce the effect of the impact on the rotor and the back-
up bearing.
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Fig. 1 Structure and main size of AMB-rotor system
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Fig. 3 Basic structure of measurement and control

systems
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Fig.4 Simulink structure of control system
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Fig.5 Drop position control system
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Fig 6 Determining drop position of rotor
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Table 1 Rotor dropping position and its conditions
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Fig. 7 Unbalanced response of AMB-rotor system

(rotor imbalance is 32 g » mm)
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Fig. 8 Effect of rotational speed on journal motion orbits

during dropping(rotor imbalance is 32 g « mm)
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