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3.1 BACKGROUND AND INTRODUCTION
TO BALANCING

3.1.1 Introduction

Rotor balancing is a fundamental requirement for the smooth operation of turbomachinery. 
Ideally, in the operation of all rotating machinery, the inertia axis of the rotor lies along the 
rotor spin axis. In actuality, this does not occur, and centrifugal forces and moments are 
generated which can result in high forces transmitted to the bearings and the supporting 
structure. Excessive rotor unbalance may lead to large amplitudes of motion or even failure 
of the shaft, bearings, and the foundation. Unbalance and shaft misalignment are recognized 
as two of the major factors that can lead to machinery malfunction and even catastrophic 
failure.

The unbalance in a machine may result from its initial manufacturing process or may occur 
as a result of various operating factors such as machine erosion, thermal effects, and 
unbalance buildup of process material on impellers and surfaces of the rotor. A rotor will 
experience some residual unbalance during manufacturing because of machine tolerances 
and material inhomogeneity. Multistage turborotors such as compressors, pumps, and 
turbines are susceptible to unbalance due to the assembly of multiple components. In the 
initial manufacturing of most rotors ranging from simple motors to elaborate pumps, 
compressors, and aircraft engines, the manufacturers generally employ elaborate procedures 
to ensure the initial balance of their machinery. The balancing may involve individual 
balancing of all the components and a final balance of the assembly. These balancing 
procedures usually involve commercial balancing machines based on either the soft hearing 
or the hard bearing support concept. These rotors are balanced in two planes to extremely 
high accuracies. For very flexible rotors, the manufacturer may even employ a high-speed 
spin pit facility to apply final trim balance.

Once the rotor is placed in service, however, unbalance may occur in the system due to any 
number of situations. Table 3.1 by Rieger (1986) shows
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