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Study on the Crack and the Origin of Inner Cavity Equiaxed Crystal in DD6 Single
Crystal Alloy Turbine Rotor Blade
HU Lin, GAO Zhi—kun
(AECC Shenyang Engine Research Institute, Shenyang 110015)

Abstract: In order to eliminate the malfunction of abnormal crack in the vibration test of turbine rotor blade of DD6 single crystal
alloy in an aeroengine,crack appearance inspection,macroscopic and microscopic morphology analysis of fracture,surface inspection,
anatomical analysis, microstructure examination,component analysis and stress distribution calculation were carried out. The reason of blade
failure and the origin and mechanism of equiaxial crystal in the local area of the inner cavity were studied. The results show that the crack
property of turbine rotor blade of the DD6 single crystal alloy is high cycle fatigue. The premature initiation of crack is directly related to the
existence of equiaxed crystal in the inner cavity of the blade,and the abnormal structure without dendrites in the vicinity also promotes the
initiation and propagation of fatigue crack. At the same time,the equiaxed crystal already exists before the blade is used, due to the residual
superalloy solder at the technological hole in the inner cavity and the free—form nucleation particle equiaxed crystal is formed during the
high—temperature vacuum welding. It is suggested that the quality control of blade inner cavity should be strengthened,and the dangerous
position near the technological hole of blade inner cavity should be strictly checked to avoid the recurrence of this kind of malfunction.
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