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Abstract: In view of the fact that the power turbine rotor of a certain type of the gas turbine can-
not be directly tested due to its large size and mass, this paper proposes a design method of dy-
namic similar test rotor model which combines 3D finite element simulation calculation and test.
First, the dynamic similarity test rotor model of the original turbine rotor and the corresponding
rotor test bed were established based on the principles of dynamic similarity; second, the finite
element simulation calculation and dynamic characteristic test were carried out respectively for the
dynamic similar test rotor model. The maximum relative error of the critical speed obtained was

4.5%, and the peak-to-peak relative error of the unbalance response under the API 612 high-
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speed dynamic balance standard was 1.5

% » indicating that the simulation and test results are reli-

able; at last, the validity of the dynamic similarity test rotor model was verified. The critical

speed simulation and test results of the dynamic similarity test rotor model were 2. 05 times high-

er than the critical speed of the original turbine rotor model, which conforms to the principles of

dynamic similarity. The strain energy distribution of the dynamic similarity test rotor model was

similar to that of the original turbine rotor model, indicating that the dynamic similarity test rotor

model was successfully constructed in this paper. This model is of great reference value and prac-

tical significance for the stability analysis and experimental design research of the bladed disk-

rotor system.
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Table 2 Comparison of relevant parameters between the dy-
namic similar-scale rotor model and the original tur-

bine rotor model
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Fig. 3 Three-dimensional finite element simulation calcula-

tion model of dynamic similarity test rotor
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Fig. 6 Finite element simulation model of original turbine rotor
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Table 3 Comparison between the modal simulation calcula-
tion of the original power turbine rotor and the cal-

culation results provided by the enterprise
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similarity model rotor test bed
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Table 6 First-order critical speed of test rotor measured un-
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Table 7 Verification of the first critical speed of the equivalent

scaled rotor model in dynamic similarity test
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Table 8 Stability evaluation of original turbine model and

dynamic similarity model
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of the original model and the dynamic similarity model
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