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

Cr Mo Nb Fe Ti Al C P S Ni 

21.77 8.79 3.75 3.68 0.40 0.21 0.042 0.006 0.0006 Bal. 
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� 1  GH3625F�G*��� 

Fig.1  Schematic of GH3625 alloy tubes (TD-transverse direction, 

ND-normal direction, RD-rolling direction) 
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� 2  ����� GH3625F�G* TD-ND���� ¡[\Z OIM� 

Fig.2  OIM maps of different types of grain boundaries in TD-ND plane of GH3625 alloy tubes under different conditions: 

(a) hot extruded, (b) solution treated, (c) cold rolled, and (d) annealing treated 

 

 

 

 

 

 

 

 

 

 

 

� 3  ����� GH3625F�G* TD-RD���� ¡[\Z OIM� 

Fig.3  OIM maps of different types of grain boundaries in TD-RD plane of GH3625 alloy tubes under different conditions: 

(a) hot extruded, (b) solution treated, (c) cold rolled, and (d) annealing treated 
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� 4  ����� GH3625F�G*Z[\]^_` 

Fig.4  Grain boundary character distributions of GH3625 alloy tubes 

under different conditions: (a) TD-ND plane and (b) TD- 

RD plane 
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� 5  ¢�[£¤¥Z¦�§¨©�� 

Fig.5  Spatial section of the common orientation of cubic crystals
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� 6  ����� GH3625F�G* TD-ND�Z[ª¦�_`«¬�ODF�©�� 

Fig.6  Orientation distribution function (ODF) sections in TD-ND plane of GH3625 alloy tubes under different conditions: 

(a) hot extruded, (b) solution treated, (c) cold rolled, and (d) annealing treat 
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� 7  ����� GH3625F�G* TD-RDZ[ª¦�_`«¬�ODF�©�� 

Fig.7  Orientation distribution function (ODF) sections in TD-RD plane of GH3625 alloy tubes under different conditions: 

(a) hot extruded, (b) solution treated, (c) cold rolled, and (d) annealing treated 
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� 8  NOP GH3625F�G*Z Schmidkl_`� 

Fig.8  Distribution of Schmid factor of GH3625 alloy tubes hot extruded: (a) TD-ND plane and (b) TD-RD plane 

 

 

 

 

 

 

 

 

 

 

 

 

� 9  NOP GH3625F�G*Z Taylorkl_`� 

Fig.9  Distribution of Taylor factor of GH3625 alloy tubes hot extruded: (a) TD-ND plane and (b) TD-RD plane 
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� 10  UV GH3625F�G*Z Schmidkl_`� 

Fig.10  Distribution of Schmid factor of GH3625 alloy tubes cold rolled: (a) TD-ND plane and (b) TD-RD plane 
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Fig.11  Distribution of Taylor factor of GH3625 alloy tubes cold rolled: (a) TD-ND plane and (b) TD-RD plane 
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Grain Boundary Character Distribution and Texture Evolution 

in Short-flow Manufacture Process of GH3625 Alloy Tubes 

 

Gao Yubi, Ding Yutian, Chen Jianjun, Xu Jiayu, Ma Yuanjun, Liu Dexue 

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, 

Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: In this work, the grain boundary characteristics distribution and texture evolution of GH3625 alloy tubes during short-flow 

manufacture process (hot extrusion, solution treatment, cold rolling and annealing treatment) were investigated by electron backscatter 

diffraction (EBSD) and orientation imaging microscopy (OIM) technique. And the cold and hot plastic deformability of alloy tubes via 

analyzing the Schmid factor and Taylor factor were further studied. The results show that the grain boundary character distribution in the 

short-flow manufacture process of GH3625 alloy tubes is optimized through annealing twins related to Σ3

n

 grain boundaries rather than 

deformation twins. The Brass texture {110}<112> and fiber texture <111>//RD are generated in the hot extrusion/cold rolling deformation 

process of the alloy tubes, while the {110}<110> texture and Brass-R texture {111}<112> appear during solution/annealing treatment. 

GH3625 alloy tubes preferentially plastic deform in the extrusion direction (RD) during hot extrusion, while plastic deformation occurs in 

the direction perpendicular to the rolling direction during cold rolling. At the same time, comparing the average Schmid factor value m

s

 

and Taylor factor value M

T

 of GH3625 alloy tubes during hot extrusion and cold rolling deformation, it is found that the plastic 

deformability of cold rolling is worse than hot extrusion, and higher deformation work is needed. 

Key words: GH3625 alloy; grain boundary character distribution; texture evolution; Schmid factor; Taylor factor 
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