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ABSTRACT

In this study, the assembling conditions of blades and rotors are investigated by the FEM model

of a blade with the different boundary conditions. It is assumed that the modal properties of blades

are identical and the blade modal frequencies are changed by the assembling condition only. It is

shown that the change in modal frequency by the assembling condition is approximately 0.25 % in

normal operating conditions. However, the variance of blade response can be increased by more than

30 % under narrow-band random excitations.
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Fig. 1 FEM model of turbine blade
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Table 1 Mesh generation of the turbine blade

Mesh method Multizone

Mapped mesh type Hexa

Free mesh type Hexa dominant

Element size 2.0 mm
Nodes no. 11 801
Elements no. 2098

Table 2 Material properties of the turbine blade

Young’s modulus 200 GPa
Poisson’s ratio 0.3
Density 7850 kg/m®

Fig. 2 Surface number of the blade root
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Table 3 Cases of boundary condition
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Fig.3 Dominant frequency of the turbine blade with

the change of operating speed

Table 4 The first natural frequency of blade with the
six cases of boundary condition

Operating speed 0 10000 | 20000 | 30000
[r/min]
Mean value
706.6 | 8564 | 1182.7 | 1566.0
[Hz]
Sta“dar‘[‘%‘ﬁev‘atw“ 0.1845 | 0.2101 | 03207 | 0.5483
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Fig. 4 Model of a bladed disk assembly

Trans. Korean Soc. Noise Vib. Eng., 31(5) : 529~534, 2021 |531



Douksoon Cha ; Mistuning Effects caused by the Blade Assembling Conditions

Table 5 System parameters

Modal mass =0.0114 kg

Modal stiffness ko=430 000 N/m

Coupling stiffness K,.=45430N/m

Damping coefficient ¢=1.45Ns/m
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Fig. 5 Correlation example of excitation
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Fig. 6 Simulation results of R,/ R,
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Fig. 7 Simulation results of Rl./ Rg for the correlation
example
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