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Analysis on factors affecting load in air excitation tests of rotating blades

Wang Huaitao, Geng Weimin, Gao Peng, Gao Weiqiang, Tang Ziwei
(Sichuan Gas Turbine Establishment, Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: To investigate the air excitation response characteristics of aero-engine blades under
rotating conditions, an air excitation test platform for rotating blades was established based on the vertical
disk tester and the harmonic decomposition principle of wake excitation loads experienced during blisk
operation. An analytical process for air excitation test loads integrating simulation and experiment was
proposed. Taking a compressor blisk as an example, an experimental study on vibration characteristics
under rotating conditions was conducted, systematically exploring the influence laws of the axial distance
of the flow disturber and the chamber pressure on the dynamic strain response of the blades. The test and
analysis results indicated that: this test platform effectively simulated the periodic air excitation
experienced by rotating blades, and the first three dynamic frequencies of the compressor blades were
successfully obtained; the spatial distribution of the flow disturber determined the main orders of the
excitation load on the rotating blades, and the strain response amplitude changed nonlinearly with the axial
distance between the flow disturber and the blades, with an optimal value within the 10-12 mm range;
within the chamber pressure range of 10 kPa, the blade strain response amplitude was positively correlated

with the chamber pressure.
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Fig. 1 Flowchart of air excitation load analysis
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Fig.2 Cross-section of air excitation test platform
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