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Table 1  Chemical composition of GH4169 alloy (ω/%) 

C Ni Cr Nb Mo Ti Al Fe 

0.027 53.74 17.58 5.35 3.01 0.98 0.52 Bal. 
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Fig.1  Microstructure of the solution treated alloy at 1040 � 

for 1 h 
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Fig.2  Microstructure observation position of the rolled specimen 
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Fig.3  Microstructures of different measuring positions with the reduction of area 30%: (a) point A, (b) point B, (c) point C,  

and (d) point D 
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Fig.4  Microstructures of different measuring positions with reduction of area 50%: (a) point A, (b) point B, (c) point C, and (d) point D 
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Fig.5  Dynamic recrystallization volume fraction of different 

measuring positions with the reduction of area 30% and 

50% 
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Fig.6  Twin crystal structure before (a) and after (b~e) cross wedge rolling: (b) surface of the rolled specimen with the reduction of area 

30%; (c) internal of the rolled specimen with the reduction of area 30%; (d) surface of the rolled specimen with the reduction of 

area 50%; (e) internal of the rolled specimen with the reduction of area 50% 
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Fig.7  Orientation map of GH4169 alloy by cross wedge rolling: (a) surface of the rolled specimen with the reduction of area 30%;     

(b) internal of the rolled specimen with the reduction of area 30%; (c) surface of the rolled specimen with the reduction of area 

50%;  (d) internal of the rolled specimen with the reduction of area 50% 

 

ÔÕÖCDbc�ÜT´�ü.
 8§
 9TÙ#C


 8a�8b �W12�6 A1 § A2 �UUÔÕÖ§U

VÔÕÖ�N� 2°�ÔÕÖWâN�X�»LM[j

��F�â�»��Á�Y�Z[jk~���\�

�Y�jk~��W]Z[jk~��op�ìaC


 8c�8d �W12�6 B1 § B2 �UUÔÕÖ§U

VÔÕÖ^FÝ�_M 7°�ÔÕÖWâ�F�X�»

LM[j��F�â�»��Á?`�Z[jk~�

�op\�?`�jk~��opWZ[jk~��

op�ì# 

C
 9a�9b�W12�6 C1�C2���UUÔ

ÕÖ§UVÔÕÖ�N� 0.4°�ÔÕÖWâaN�X

��b[=����Á�Y�jk~��W]Z[j

k~��op�ìaC
 9c�9d �W12�6 D1�

D2 �UUÔÕÖ§UVÔÕÖ�^FÝ�_M 7°�

ÔÕÖWâ�F�-cdey�fC8��X�»�

X�»g[h�-cÄS![j8��F�â�»�

X�»LM[j��F�â�»��Á?`�jk~

��WZ[jk~��op�ì# 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8  ª� 7�«¬0DEF§�9: 

Fig.8  Analysis of misorientation angle along the line shown in Fig.7: (a) A1, (b) A2, (c) B1, and (d) B2 
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Fig.9  Analysis of misorientation angle along the line shown in Fig.7: (a) C1, (b) C2, (c) D1, and (d) D2 
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Fig.10  Cross wedge rolling model 
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Table 2  Parameters of the coupled thermo-mechanical 

simulation of GH4169 alloy in cross wedge rolling 
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Fig.11  Variation of effective strain with time: (a) ψ=30% and (b) ψ=50% 

 

 

 

 

 

 

 

 

 

 

 

� 12  #$� !�" 

  Fig.12  Variation of temperature with time: (a) ψ=30% and (b) ψ=50% 
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Fig.13  Variation of effective strain rate with time: (a) ψ=30% and (b) ψ=50% 
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Microstructure Evolution and Dynamic Recrystallization Mechanism of GH4169 Alloy 

During Cross Wedge Rolling 
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Abstract: The microstructure evolution and dynamic recrystallization mechanism of GH4169 alloy rolled by cross wedge rolling were 

characterized by metallographic microscope and electron backscatter diffraction (EBSD). The effects of equivalent strain, strain rate and 

temperature on the dynamic recrystallization of GH4169 alloy during cross wedge rolling were investigated by numerical analysis. The 

results reveal that the shaping characteristics of cross wedge rolling are the main reasons that induce the homogeneous microstructure and 

different dynamic recrystallization mechanisms of GH4169 alloy. Larger reduction of area is beneficial to improving the microstructure 

homogenization. The non-continuous dynamic recrystallization mechanism is the main form on the surface of the rolled piece, while the 

core is dominated by continuous dynamic recrystallization mechanism. 

Key words: GH4169 alloy; cross wedge rolling; microstructure; dynamic recrystallization 
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