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Table 1 Parameters of the rotor system

Parameters Values
Equivalent mass m(kg) 43
Moment of inertia ],)(kg - m?) 0.4
Diameter of the moment of inertia J,(kg - m*) 0.6
Imbalance me(kg + m) 50x1073
Distance between support 1 and disc a=1/2(m) 0.2
Support stiffness k; =k, =k(N/m) 1x10°
Nonrotating damping ratio ¢, 0.005
Rotating damping ratio ¢, 0.005
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Table 2 Damping conditions and corresponding amplitudes

and phases results across resonance

Cases L sﬁ Resonance Resonance
Amplitudes (pm)  Phases (°)
Casel 0.05 0.005 31.75 46
Case2  0.02 0.005 38.84 46
Case3  0.005  0.005 45.34 46
Case 4 0.005 0.02 41.33 39
Case 5 0.005 0.05 37.68 34
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(c) Amplitude-frequency characteristics for cases 3-5
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Fig.2 Transient responses of rotor systemacross resonance

with different damping conditions
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TRANSIENT RESPONSE CHARACTERISTIC OF A RIGID ROTOR
SYSTEM WITH FLEXIBLE SUPPORTS ACROSS RESONANCE®

Wang Meiling' Wen Baogang” Han Qingkai’’
(1.College of Locomotive and Vehicle Engineering, Dalian Jiaotong University, Dalian 116028, China)
(2.School of Mechanical Engineering, Dalian Polytechnic University, Dalian 116034, China)
(3.School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract According to the dynamic characteristics of a rigid rotor system with flexible supports, the dynamic e-
quations for transient responses were deduced by Lagrangian approach, where the assumption of constant speed
was removed, and the rotating and non-rotating damping were taken into account, respectively. Based on the pro-
posed model , both the amplitude and phase characteristics of the transient response were investigated theoretically
by use of the precision integration method. Moreover, the effects of the acceleration, rotating and non-rotating
damping coefficients were also addressed for the transient analysis. The results show that the time-varying rotating
speed directly brings out coupling stiffness coefficients and additional forces, and the maximum amplitude greatly
decreases with the increases in passing speed and damping coefficients. A phase angle less than 90 degrees, rath-
er than the typical 90-degree phase angle, appears at the critical speed, when the system passes through reso-
nance. Additionally, such a phase angle is independent of the acceleration and rotating damping ratio, but can be

increased by enhancing the non-rotating damping ratio.

Key words rigid rotor with flexible supports, across resonance, amplitude-frequency characteristic, phase

-frequency characteristic
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