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Introduction
Accurate prediction of critical speeds and stability performance are of paramount importance when pushing the design
envelop of new turbomachinery and troubleshooting existing systems. High performance turbomachinery heavily
relies on tilting pad bearings for achieving high
speed operation while maintaining acceptable
stability margins. These bearings comprise
multiple components and their dynamic
performance can vary significantly due to
relatively small variations of key parameters such
as pivot flexibility, pad preload and clearance.
Furthermore, as shown by Romero et al. [1] and
Libraschi et al. [2], variation of these parameters
from pad to pad can yield large deviations of the
force coefficient from their nominal values. The
effect of these variations cannot simply be
evaluated at each of the extreme tolerance values
Figure 1 Cross-section of a 5-pad tilting pad bearing showing
for each geometric parameter.
geometric parameters.

There are statistical approaches available [3,4] to
assess the impact of bearing manufacturing tolerances on their performance, but these are either limited to a
component-level assessment or are cumbersome to implement. Furthermore, these approaches are difficult to
integrate into XLTRC2®. A novel approach is proposed using global and local adaptive Kringing models capable of
running much faster than high-fidelity models. Table 1 shows an example of the difference between the training of a
bearing metamodel compared to running a Reynolds equation solver to evaluate multiple points (tolerance variation).
Table 1. Computational time for running multiple points in a high-fidelity code compared to a Kringing based meta-model
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Proposed work
An efficient algorithm to build a metamodel capable of processing multiple inputs and outputs is proposed to be
integrated into XLTRC2. This model will initially be designed to output the variation of bearing force coefficients
according to the manufacturing tolerance of critical geometric parameters such as: pad thickness, pad preload, set
bore clearance, including pad-to-pad variations. The next step will be to directly associate these variations to the
output of a system-level rotordynamic analysis. This will allow to directly relate manufacturing tolerances to
variations in critical speeds and stability margins.
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