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 1  GH3625!�"#$%� 

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

Ni Cr Mo Nb Fe Ti Al Mn Co Si Cu C P S 

Bal. 21.77 8.79 3.75 3.68 0.40 0.21 0.2 0.19 0.12 0.06 0.042 0.006 0.0006 

 

 

 

 

 

 

 

 

 

 

 

Ò 1  Ó-9SÔÕ 

Fig.1  Heating system of blank 
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 2  &'()*+, 

Table 2  Hot extrusion experiment parameters 

Number Blank size/mm  Extrusion size/mm  Temperature/Ö Speed/mm·s

-1

 Ratio Lubricant Result 

1 Ф247/85×300 Φ159×18 1170  100 6.66 Glass lubricant Successful 

2 Ф247/95×300 Φ121×20 1170  100 8.37 Glass lubricant Failed 
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Ò 2  STUVWX,`STUZ[X, 

Fig.2  Hot extrusion forming tube (a) and bursting tube (b) by 

hot extrusion 
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Ò 3  VWX,×Ø]^ 

Fig.3  OM images for microstructures of hot extrusion forming tube: (a) inner wall, (b) middle part, and (c) outer wall 
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Ò 4  Z[X,×Ø]^  

Fig.4  OM images for microstructures of the bursting tube by hot extrusion: (a) inner wall, (b) in the vicinity of the bursting position, and 

(c) outer wall 

 

 

 

 

 

 

 

 

Ò 5  [a ¡ EDSÙÚÛ 

Fig.5  EDS line scans around the crack 
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Ò 6  Z[X,ÜÝ¹ÞßàáÒ`âß SEMãä 

Fig.6  Sketch map of the specimen from the bursting tube by hot extrusion (a) and SEM images of the specimen (b, c) 
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Fig.7  SEM images with different magnification for fracture morphologies of the bursting tube by hot extrusion 
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Microstructure and Crack Forming Mechanism of GH3625 Alloy Tube by Hot 

Extruded Forming Process 
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Abstract: By comparing the microstructure of hot extruded forming tube and burst tube as well as the analysis of crack and fracture of 

burst tube, the microstructure and crack formation mechanism of GH3625 alloy tube during hot extrusion were studied. The results show 

that the microstructure of the burst tube and the formed tube are equiaxed crystals, but the cracking of the burst tube releases the stress 

concentration at the grain boundary. Besides, no deformation twins are formed in the microstructure and there is no uneven grain size in 

the radial direction of the tube. The high extrusion ratio results in the adiabatic heat of the tube to be severely heated during the hot 

extrusion process, so that the low melting Laves phase melts and diffuses into the surrounding matrix, which is the root cause of crack 

formation. Under the action of high tensile stress at the exit of the mold, these cracks continue to propagate and eventually join together, 

causing the tube to burst. The higher cooling rate of the fracture surface leads to a shorter time for the passage of the microstructure 

through the austenite region, more recrystallized nucleation cores and the grain growth process is hindered, so that very fine recrystallized 

grains are formed on the fracture surface.  

Key words: hot extrusion forming; GH3625 alloy; crack forming mechanism  
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