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Fig.1  Metallographs of the surface of as-deposited and aged samples: (a) as-deposited, SEM, (b) as-deposited, SEM, 

(c) aged at 760 � for 8 h, OM, (d) aged for 32 h, OM, (e) aged for 48 h, OM, and (f) aged for 67 h, OM 
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Fig.2  Optical metallographs of cross-section of samples aged for 

different time: (a) 8 h, (b) 32 h, (c) 48 h, and (d) 67 h 
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Fig.3  TEM images of samples aged for 48 h(a), 67 h(b), and diffraction pattern of carbide(c) 
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Fig.4  Relation curves for the as-deposited sample and the 

aged sample at 760 � for 48 h: (a) yield strength 

vs temperature and (b) elongation vs temperature 
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Fig.5  SEM images of the fractured cross-section of samples aged for 48 h at different temperatures: 

(a) room temperature, (b) 600 �, (c) 800 �, and (d) 900 � 
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Effect of Aging Heat Treatment on Microstructure and Mechanical 

Properties of EB-PVD Ni-Based Alloy Sheet 

 

Song Guangping, Sun Yue, He Xiaodong, Zhao Yijie, Qu Wei 

(Harbin Institute of Technology, Harbin 150080, China) 

 

Abstract: Ni-based alloy sheet with the diameter of Ф1000 mm and thickness of 0.10-0.13 mm was fabricated by electron beam physical 

vapor deposition (EB-PVD). Microstructure, precipitated carbide composition and tensile strength were studied for the samples before and 

after aging heat treatment by optical microscope (OM), scanning electron microscope (SEM) and transmission electron microscope (TEM). 

The results show that crystal grains grow up after aging heat treatment; the growth speed slows down evidently with aging time prolonging. 

Small carbide particles precipitate at the grain boundary during aging, which are (Cr, Fe)
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with fcc structure by diffraction pattern 

analysis. The high-temperature tensile strength of the aged sample increases obviously while the elongation decreases to some extent. 

Key words: Ni-based alloy sheet; EB-PVD; aging heat treatment; microstructure; mechanical property 
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