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Fracture Analysis of Compressor Axial Diffuser Blade
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Abstract: In order to determine the nature and cause of the axial diffuser blade fracture of an aeroengine compressor, the preliminary
inspections were carried out through visual inspection, fracture analysis, microstructure inspection, hardness testing, etc. and detailed fail-
ure analysis was carried out from the aspects of materials, design, processing, and environment. The results show that the fracture failure of
the axial diffuser blade is a high cycle fatigue fracture. The axial diffuser resonates under engine working conditions, and its blade tip and
the rear cover are in an interference fit under working temperature, causing the scraping of the blade tip and the rear cover and the occur-
rence of burrs and scratches. Cracks initiate on the blade concave side of the axial diffuser from the maximum resonance stress point near
the resonance nodal line of the blade tip and eventually lead to the high cycle fatigue fracture of the axial diffuser blade. To avoid the occur-
rence of similar failures, it is recommended to increase the thickness of the axial diffuser blade and the fillet radii of the leading and trailing
edges, and to increase the clearance between the axial diffuser blade and the rear cover.
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