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Fig.1  Sketch of cylinderization (a) & spheroidization (b) of 

lamellae and microstructure of Cu-14.3vol%Fe alloy (c)
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(1) Boundary splitting: (a) Sketch map, (b) split groove,        

(c) microstructure of Ni-W alloy

[21]

; (2) Lamellae widening: (d) 

Sketch map, (e) ledge of Ti-48Al alloy

[26]

; (3) Termination 

migration & joining: (f) Sketch map, (g) microstructure of 

Ti-4822 alloy 
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Fig.2  Different forms of lamellar coarsening: 
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Fig.3  Discontinuous coarsening: (a) sketch map and (b) three 

types of discontinuous coarsening secondary lamellar 

structure 
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Fig.4  Discontinuous coarsening in high Ni containing TiAl alloy: 

(a) SEM-BSE image of Ti-44Al-8Nb alloy

[34]

; (b) TEM 

image and its selected area electron diffraction pattern of 

Ti-45Al-8.5Nb-(W, B, Y) alloy

[20] 
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Fig.5  Relative chemical free energy of Ti-Al binary system at  

1173 K

[38]
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Fig.6  Examples of discontinuous (a) and continuous coarsening (b) 
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Fig.7  Sketch map of macro defect at lamellae  
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Fig.8  Example of discontinuous coarsening cells: (a) TEM 

image of Ti-44Al alloy
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and (b) SEM image of Ti-43Al 

alloy
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Fig.9  Relationship between growth distance of discontinuous 

coarsening cell and temperature
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Fig.10  Relationship of discontinuous coarsening rate and  

temperature
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Fig.11  Relationship between volume fraction of discontinuous 

coarsening cell and Al content 
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 at lamellar in TiAl alloy: (a, b) TEM images of lamellar detail of aged Ti-46Al-3Nb-2Cr-0.2W alloy

[56]

,  

(c, d) STEM-HAADF images of precipitates in lamellar of Ti-43Al-4Nb-1Mo-0.1B-0.3C-0.3Si alloy

[50]
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� 13  CD Ti-4822��EFGHI-JK 

Fig.13  Microstructures of as-cast Ti-4822 alloy after heat treatment: (a) 1340 �, 15 min; (b) 1280 �, 4 h; (c) 1220 �, 4 h;  

(d) 1160 �, 6 h; (e) 1160 �, 30 h; (f) 1100 �, 6 h 
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Fig.14 Microstructure obtained by single step heat treatment: (a) 1140 �, 6 h and (b) 1120 �, 6 h 
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� 15  PM/LMFGHNO-JK 

Fig.15  Microstructure obtained by multistep/single step heat treatment: (a) 1160 �, 30 h + 1200 �, 5 h and (b) 1200 �, 5 h 
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Research Progress of Lamellar Structure Coarsening Behavior in TiAl Based Alloy 

 

Gao Zitong, Hu Rui, Wu Yulun, Yang Jieren 

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Lamellar structure is the most important microstructure in TiAl alloy. In the present paper, we firstly summarized the research 

progress of coarsening of lamellar structure in TiAl alloy so far, and introduced the two types of the lamellar coarsening: continuous and 

discontinuous coarsening in TiAl lamellar structure. Then we analyzed thermodynamic driving force source, including chemical volume 

free energy, interface energy, elastic strain energy and grain boundary energy of lamellar coarsening. In addition, we also described the 

dynamic characteristic of lamellar coarsening and discussed the influence factors of lamellar coarsening, including temperature, time, 

condition of microstructure, alloy elements and so on. On this basis, we studied the lamellar coarsening of Ti-4822 alloy, described and 

analyzed its continuous and discontinuous coarsening of lamellar structure at elevated temperature and its change with temperature and 

time. Finally, we found that the two coarsening types compete obviously at 1160 °C. Discontinuous coarsening dominates at about 

eutectoid temperature while continuous coarsening dominates at higher temperature (above 1200 °C) and discontinuous coarsening is 

suppressed. 

Key words: TiAl alloy; lamellar structure; continuous coarsening; discontinuous coarsening 
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