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Table 1  Chemical composition of GH3625 alloy (ω/%) 

C P S Cr Fe Mo Nb Al Ti Ni 

0.042 0.006 0.0006 21.77 3.68 8.79 3.75 0.21 0.40 Bal. 
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Fig.1  Dimension of sample used in in-situ SEM tension test 
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Fig.2  Microstructure of GH3625 alloy 
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Fig.3  SEM image (a), marked zone with twins microstructure (b) and tensile force-displacement curve (c) for in-situ tension GH3625 

alloy specimen 
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Fig.4  SEM images of twining microstructure in marked zone during in-situ tension of GH3625 alloy specimen: (a) 554 N; (b) 850 N; 

(c) 1100 N; (d) 1270 N; (e) enlarged box area in Fig.4b; (f) enlarged box area in Fig.4c 
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Fig.5  SEM images of boundary area of GH3625 alloy specimen during in-situ tension: (a) 850 N, (b) 950 N, (c) 1050 N, and (d) 1160 N 
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Fig.6  Crack propagation during fracture process of GH3625 alloy in-situ tension specimen: (a) start to fracture; (b~d) crack propagation; 

(e) fracture crack of specimen; (f) hole appear in the specimen, corresponding to the box in the Fig.6a 
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Fig.7  Fractographs of the GH3625 alloy after tension: (a, d) the beginning fracture zone; (b, e) the middle fracture zone; (c, f) the final 

fracture zone 
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Fig.8  EDS line scan along marked line on fracture zone of the GH3625 alloy: (a) entire fracture and (b) internal hole 
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Stability of Annealing Twin Boundaries and Fracture Behavior 

of GH3625 Alloy During in Situ Tension 

 

Chen Jianjun, Ding Yutian, Wang Kun, Ma Yuanjun, Wang Xingmao, Yan Kang 

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, School of Material Science and Engineering, 

Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: Twin boundary as a low energy stable interface and easy to be regulated in low stacking energy metals has become a hot focus 

in recent years. There are a lot of annealing twin structures in the solid solution GH3625 alloy. In this experiment, the annealing twin 

structure evolution and the fracture behavior of GH3625 were studied by in situ tension at room temperature, combined with scanning 

electron microscopy (SEM) observation and energy dispersive spectrometer (EDS) analysis. The results show that the deformation mode in 

the twin structure of GH3625 alloy is mainly single slip in the process of in situ tensile deformation, and the twin boundary gradually 

bends with the increase of deformation during the process of tensile and fracture, but the twin boundaries always exists in the alloy 

structure, which hinders the dislocation and has good mechanical stability at room temperature. There are both ductile fracture and brittle 

fracture in GH3625 alloy, the carbide segregation is the main cause of grain boundary crack and intragranular holes formation. 
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