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Abstract 

The case study describes a rotordynamic instability resulting from excessive distortion of a honeycomb 
damper seal under high differential pressure in a centrifugal compressor and the corrective action.  A strong 
negative stiffness can result, dropping the first natural frequency into a region of negative effective 
damping.  The paper shows the need to manage seal clearance profile and inlet swirl to avoid this condition, 
and to optimize damper seal contribution to stability.  The paper presents predicted seal distortion, resulting 
dynamic characteristics, and their influence on rotor stability.  Field vibration data confirm that seal distortion 
under pressure can cause damaging, self-excited sub-synchronous vibrations, and that an appropriate seal 
clearance profile predictably corrects this condition.  The case study shows that optimum stability requires 
uniquely different clearance profiles for low and high-pressure compressors. 
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