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Fig.1  Shape and size of in-situ fatigue basic sample 
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Fig.2  Morphologies of electrolytic corrosion at the edge and the 

wall of holes: (a) macro morphology and (b) microscopic 

morphology  
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Fig.3  Process of thinning by FIB technology: (a) SEM image 

after etching on both sides of Pt deposition area and     

(b) SEM image of placed copper mesh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 4  HIJK� TEMgh 

Fig.4  TEM morphology (a) and selected area electron diffraction 

pattern (b) of the corrosion damage layer 
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Fig.5  Morphologies of electrolytic corrosion after vertical slitting: (a, b) at the edge of hole and (c) on the wall of hole 
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Fig.6  Evolution process of fatigue crack initiation: (a) N=0, (b) N=107 131, and (c) N=114 192 
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Fig.7  Morphologies of source region of fracture surface: (a) at the 

rarefaction defects and (b) near the electrolytic corrosion layer 
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Fig.8  Fracture morphology of source region of real blade 
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Damage Behavior of Film Holes of DD6 Single Crystal Superalloy 

by Electro-Stream Machining 

 

Hu Chunyan, Liu Xinling, Tao Chunhu, Kong Zhiqiang 

(Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Aviation Key Laboratory of Science and Technology 

on Materials Testing and Evaluation, Beijing Institute of Aeronautical Materials, Beijing 100095, China) 

 

Abstract: Electro-stream machining is mainly a process of electrochemical anode dissolution, which causes corrosion damage to the 

single-crystal material and affects the performance of the film holes under service conditions. Based on the microscopic analysis and 

in-situ fatigue test, the damage behavior of the film holes of DD6 single crystal superalloy by electro-stream machining were investigated. 

The results show that the corrosion zones of the film hole are characteristics of electrolytic corrosion of DD6 single crystal superalloy, in 

which part of the γ phase are eroded and the γ′ phase is prominent. In addition, there are two ways of fatigue crack initiation of the DD6 

single crystal superalloy specimen with a single hole: one is originated from the porous defect at the edge of the hole and the other is from 

the electrolytic corrosion damage layer at the edge of the hole.  

Key words: film cooling hole; DD6 single crystal superalloy; electro-stream machining; damage behavior; in-situ fatigue 
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