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In this paper, the application of passive vibrational linear absorber on the indirect reduction of
blade vibrations using its mounted on the disk-blade system is studied. The absorber receives
the vibration energy of blade through a structural coupling of the disk with blade and losses it
by its linear damping. Due to cyclic symmetry, the analysis of the bladed disk is reduced to the
number of DOFs in a single sector. A cyclic transformation from physical to modal coordinates
is used to perform this reduction. Natural frequencies and forced responses of the system are
obtained by solving the characteristic and algebraic equations, respectively. The case study
of a steam turbine includes 259 blades in 37 packets of 7 connected blades attached to the
perimeter of the disk. Cyclic symmetric finite element analysis at 3000rpm is used to extract
the natural modes and frequency diagram of the system. A two DOFs reduced-order model is
identified for modeling the frequency-veering region. This region has been formed between
the first and second families of natural modes and there is a strong coupling between them
in this region. In addition, this region is close to the system excitation line and the possibility
of resonance exists. Therefore, some linear energy absorbers are mounted on the disk for the
indirect vibration reduction of blades. The initial optimal parameters were determined for
the first and second modes using Den Hartog relations. These parameters reduced the system
vibrations and they were used in subsequent optimization. The optimization has resulted in
the improvement of absorber performance exclusively around the second mode, in compare
with the tuned system by Den Hartog relations.

Keywords Linear Energy Absorber; Den Hartog Criteria; Frequency Diagram; Reduced Order
Model; Cyclic Transformation; Optimization
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