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Fig.1  Dilatometric and derivative curves of TC21 alloy during 

continuous heating at 0.2 /s�  
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± 2  TC21L�NOPQ¶w�·;¸¹º»¼\½¾¿À 

Fig.2  Microstructures of TC21 alloys heated to different temperatures followed by fast cooling: (a) 600 �, (b) 800 �, (c) 930 �, and (d) 960 � 
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± 3  TC21L�NOPQ¶ 940G 960 �¸¹º\ TEMdÂUGÃÄ5ÅÆÇÈf 

Fig.3  TEM bright field image and selected area electron diffraction pattern of TC21 alloy continuously heated to 

940 É (a), 960 É (b) and then fast cooled 
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± 4  TC21L�NOPQ¶ 940 �¸¹º\½¾¿ÀGÊË�^ EDSjÌÍ 

Fig.4  Microstructure and local EDS mapping of the TC21 alloy heated to 940  � followed by fast cooling: 

(a) HAADF, (b) Al, (c) Nb, (d) Mo, (e) Cr, (f) Co, and (g) Zr 

a 

b 

a 

b 

c 

d 

e 

f g 



¬3328¬                                          ®�¯/01°S                                           � 48� 

 

 

 

 

 

 

 

 

 

 

 

± 5  Î± 4aTÏ²�_\ EDS²ÌÍ 

Fig.5  EDS line scanning along the red line in Fig.4a 
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± 6  TC21L�NOPQ¶ 960 �¸¹º\½¾¿ÀGÊË�^ EDSjÌÍ 

Fig.6  Microstructure and local EDS mapping of the TC21 alloy heated to 960  � followed by fast cooling: 

(a) HAADF, (b) Al, (c) Nb, (d) Mo, (e) Cr, (f) Co, and (g) Zr 
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± 7  Î± 6aTÏ²�_\ EDS²ÌÍ 

Fig.7  EDS line scanning along the red line in Fig.6a 
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Expansion and Partitioning Behavior of Alloying Elements in α+β→β Phase 

Transformation of TC21 Alloy 

 

Bao Guotao, Lei Min, Wan Mingpan, Huang Chaowen 

(Key Laboratory of Material Structure and Strength of Guizhou Province, Guizhou University, Guiyang 550025, China) 

 

Abstract: The expansion behavior and partitioning behavior of alloying elements in α+β→β phase transformation of TC21 titanium alloy 

during continuous heating were investigated by dilatometer, optical microscopy (OM), scanning electron microscopy (SEM), transmission 

electron microscopy (TEM) and energy dispersive X-ray spectrometer (EDS). The results show that the change in the length of the TC21 

alloy during the continuous heating process results from the transformation of α phase with hexagonal close-packed to β phase with 

body-centered cubic and macro volume variation which originates from redistribution of α-stabilizers and β-stabilizers in the alloy during 

the continuous dissolution of α phase. It is found that the content of Al element decreases in the α phase with the dissolution of α phase, but 

it increases in the β phase. Additionally, the increasing content of Al element leads to the decrease in volume of β phase, which is also the 

main reason for shrinking of the alloy during α+β→β phase transformation. However, Mo, Cr and Nb element diffuse to the α phase during 

α→α+β phase transformation, so that the composition imbalance is found at the α/β interface. 

Key words: α+β→β; TC21 alloy; expansion behavior; partition of elements 
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