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Back to ResultsUnbalance Response Prediction for Accelerating Rotors With Load-Dependent Nonlinear Bearing StiffnessRolling-element bearing forces vary nonlinearly with bearing deflection. Thus an accurate rotordynamic analysis requires that bearing forces corresponding to the actual bearing deflection be utilized. Previous papers have explored the transient effect of suddenly applied imbalance and the steady-state unbalance response, using bearing forces calculated by the rolling-element bearing analysis code COBRA-AHS. The present work considers the acceleration of a rotor through one or more critical speeds. The rotordynamic analysis showed that for rapid acceleration rates the maximum response amplitude may be considerably less than predicted by steady-state analysis. Above the critical speed, transient vibration at the rotor natural frequency occurs, similar to that predicted for a Jeffcott rotor with constant-stiffness bearings. A moderate amount of damping will markedly reduce the vibration amplitude, but this damping is not inherent in ball bearings.Document ID
 20050196666 

Acquisition Source
 Glenn Research Center 

Document Type
 Technical Memorandum (TM) 

Authors

 Fleming, David P. (NASA Glenn Research Center Cleveland, OH, United States)

 Sawicki, Jaezy T. (Cleveland State Univ. Cleveland, OH, United States)

 Poplawski, J. V. (Poplawski (J. V.) and Associates Bethlehem, PA, United States)


Date Acquired
 September 7, 2013 

Publication Date
 June 1, 2005 

Subject Category

Mechanical Engineering


Report/Patent Number

NASA/TM-2005-213801
E-15159


Meeting Information
Meeting: Third Biennial International Symposium on Stability Control of Rotating Machinery 
Location: Cleveland, OH 
Country: United States 
Start Date: September 19, 2005 
End Date: September 23, 2005 
Sponsors:  Bentley Pressurized Bearing Co. 


Funding Number(s)

 WBS: WBS 22-714-40-10



Distribution Limits
 Public 

Copyright
 Work of the US Gov. Public Use Permitted. 

Available Downloads
NameType 20050196666.pdf STIcloud_downloadcontent_copyvisibility
Related Records
There are no records associated with this record.

visibility_offNo Preview Available







