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� 1  TiAl( )* 

Fig.1  Ti-42.5Al-2Cr-0.2W (a) and Ti-42.5Al-2Cr-0.2W-3Ta (b) 

alloy sheets 
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Fig.2  Microstructures of as-rolled alloys: (a) Ti-42Al-2Cr-0.2W 

and (b) Ti-42.5Al-2Cr-0.2W-3Ta 

'"� γ j�ö�1Zeng

[13]

j-� TNM ��E¦Z

hM,�α

2

/γýü�º#1$�%&���P'"� γ

j�ö�'6 α

2

/γ ýüº#I(�1t¼�Ù�¿�

� Ta���23��	®) ¡��� α

2

/γüýö÷

*���»õ���öö�+�*D�U�	 TiAl

��, Ta ��	®��9�������1�� Ta

���23��,-���»õ γ ýü�Ë,Ó-�

�	��,./01� γýü2T�3�"#-�

[14]

4

TiAl ��, γ �5ö��E¦ZhM,67=*;1

tJ�� Ta���23�$8 γýü�+����9

���hM,�����z1t¼���¿��� Ta

� ¡���23E¦ZhM,*��:�1U|;

<�%&A�1"#$5(

[15]

4Ta�i�u��=>

?@ α

2

�A|���éB`üC�1�I Ta | Nb

DE������������Y1VFG�	 TaP

W¼�i��é�i���H�u�=>2T���

��Y1 

�����Ta ����������
��
� 

TiAl���I
��ö�J(���¼���J

��eYPN��z{³N`�&�KY1J 2 ��

�¢£�¼�½¾�L¨©JM���|Y�1�"

#N	

[16]

�5É�H�ãä�½¾�u�=>�9 TiAl

����1��VFGOPãä�½¾ 5 É��àá

�½¾�{|��J�����¸¹���9=Q1

Õ 3Ö×( 2���Èh 1180³ 1190 â�½¾§�

®¯��1Õ 3a Ö× Ti-42.5Al-2Cr-0.2W ��Èh

1180 â�½¾§�|��
��t)���ö��	

®OC�Èh 1190 â�½¾§±Õ 3b²����j�

γö�	®OC1Õ 3cÖ×� Ti-42.5Al-2Cr-0.2W-3Ta

���½¾§�|��
t)�j� γö�	®OC�

��ýüEö�»õ1ª��½¾�{�R��j�

α ö�{���SCýü��T#±Õ 3d²�|��

Ta ���t)�ö÷øù�C�U®�| Ta mn�

���%12 ���Eãä�½¾�{§
�U9V

W��� Ta���ýüö÷U9VW	®Xª��½

¾�{R��ö÷øù���� Ta���ýü+�®

Y2TXZ@��½¾�{B`�ýü[ö÷�tJ

��øù	2������'ü[ö÷| γ .tö�

r1º+\tj�I
��1 

$8 βtEðñ´°� BSE]ï¿àá*^_�

��J��23ãä�½¾��¢£Ä SEMàá1Õ

4 Ö×(��Èh 50%�¦Z��éÈ 1180 â/10 

min �½¾§� SEM ��1$Õ 4a ����,uô

õ�j� γ ö�º�E α ö�½|üýö��C�	


�( 10~15 µm1α

2

+γ üý�O�4j�ö�ºÝ 

a 

b 

20 µm 



� 8�                           ����NTa,� β� γ-TiAl�( )*:;'��7?@                        �2679� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  ( D23��fgh679�:; 

Fig.3  Microstructures of the Ti-42.5Al-2Cr-0.2W (a, b) and Ti-42.5Al-2Cr-0.2W-3Ta (c, d) alloys after 50% deformation followed by 

heat treatment at 1180 � (a, c) and 1190 � (b, d) 
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Fig.4  Microstructures of the alloys after 50% deformation 

followed by heat treatment at 1180 � for 15 min: (a) Ti- 

42.5Al-2Cr-0.2W and (b) Ti-42.5Al-2Cr-0.2W-3Ta 
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Fig.5  Microstructures of the Ti-42.5Al-2Cr-0.2W (a, b) and Ti-42.5Al-2Cr-0.2W-3Ta (c, d) alloys after 50% deformation followed by 

heat treatment at 1180 � for 10 min (a, c) and 15 min (b, d) 
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Fig.6  TEM images of the alloys after 50% deformation followed 

by treat treatment at 1180  for 10�  min: (a) Ti-42.5Al-2Cr- 

0.2W and (b) Ti-42.5Al-2Cr-0.2W-3Ta 
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Fig.7  Hardness of the alloys after 50% deformation and different 

heat treatments 
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Effect of Ta on Microstructure and Property of β Titanium Aluminide Sheet 

 

Luo Yuanyuan, Zhao Bin, Guo Dizi, Zhang Jingli, Yang Fan, Wu Jinping, Mao Xiaonan 

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: The effects of Ta on the microstructure and hardness of two kinds of β TiAl alloys, whose nominal composition is 

Ti-42.5Al-2Cr-0.2W-3Ta and Ti-42.5Al-2Cr-0.2W (at%) were investigated. Both as-rolled and heat-treated alloys were examined by OM, 

SEM and TEM. The results show that the lamella is coarse and the α grains are enriched in Ti-42.5Al-2Cr-0.2W alloy. Tantalum additions 

are effective in refining grains, enriching recrystallized grains and depleting the α grain. When the heat-treatment temperature increases, 

the globularization of the lamellar colonies tends to be more, and the metastable β phases decompose into α

2

+γ. As the time prolongs, the 

lamella grain and the γ grain grow rapidly in Ti-42.5Al-2Cr-0.2W alloy. The microstructure of the sheet with Ta contains more β phases 

than the sheet without Ta. Meanwhile, the ω phase precipitates in the alloy with Ta. Besides, the hardness of the alloy with Ta is lower 

than that without Ta, which is relative to the refined lamella and the amount of β phases and ω phases. 

Key words: TiAl alloy; microstructure; heat-treatment; microhardness 
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