
� 38� � 8� ��������	                               Vol.38, No.8

2009�      8�                        RARE METAL MATERIALS AND ENGINEERING           August 2009

�������2008-10-30���	
����2009-04-13

��
�����	
	1981 ��	�
	���������������	�� �� 710072	���029-88493744	E-mail: 

zhaozhanglong000@sohu.com

TC17 ����� HIP/IF ����	


��
����

���

1

����

1

��	


1

���


2

����

2

(1. ������	�� �� 710072)

(2. ��� !"#$�	�� �� 710016)

� ��%&'()*+,(HIP)-*./0(IF)123�456 TC17'(73!	89:#$�4;�<3!=>?

@A1BCDEFGH�IJ<104 µm1KC TC173!'(L)*+,M	3!N9OP	QR=>STUV1WX

=>	Y.Z[\JS 1210 MPa]^_`aS 4%bLcd.ef*./0M	3!gJhijklmc(99.9%)	Q

R=><1no βpIhiqrst	uhvTw1*xpIbyz{|)}~M	��*x α�OP���9�� β

�B���	α����w	� 1~2 µmD��'(3!Y.Z[\JS 1210 MPa]^_`c� 16%	\J?�@�i

v��1��	8����;������D

����'(73!b)*+,b*./0bQR=>b��@A

�������TF 124.3	TG 319 ������A �� ��1002-185X(2009)08-1450-04

��������	
��

�������

������������� !"#�$%&'(

)*+�,-./�0123456789:;<=

>�-?����@AB:C�DEFG%%H�I

J01�KLMN0O%P��QRST)UVW�

XY

[1~3]

;

:�ZF[\F]^��
��_������

TC17 �����`abcde Cr fghijklm

noβ pq(r 1)�st@A�uv�

[4]

�wx�[\

Fy\z^-{|}B�;1~��:<=����

(HIP)�����(IF)���%P4( TC17 <=��

  1  ¡¢3!<£¤1¥β¦§ 

Fig.1  Typical “β fleck” in ingot alloys
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Fig.2  SEM images of argon atomized powder (a) and its 

microstructure (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  3  )*+,?yz{|M3!1R²=> 

Fig.3  Microstructures of HIPed alloy (a) and solution- 

aged alloy (b) 
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Fig.4  Microstructures of HIPed alloys after isothermal 

forging (a) and heat-treatment (b) 
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Fig.5  Tensile properties of powder alloys at room 

temperature (a) and at 400 ´ (b) 
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Fig.6  Fractograph of the HIPed alloy (a) and the isothermal 

forged alloy (b) at room temperature 
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Abstract: A technology combining hot isostatic pressing (HIP) with isothermal forging (IF) was used to prepare TC17 powder alloy, and 

the changes of its microstructure and properties were also researched and analyzed. The results indicated that the powder alloy prepared by 

HIP of atomized TC17 powder with particle size <104 µm exhibited a homogeneous chemical composition and a fine acicular 

Widmanstätten microstructure, and the tensile strength at room temperature (RT) was 1210 MPa, the elongation only 4%. After 

low-velocity IF at high and low temperature, the density of the powder alloy was further improved (99.9%), and primary β grains were 

broken completely, resulting in gaining fine and equiaxed grains. After solution aging heat-treatment, much equiaxed α phases distributed 

around transformed β matrix evenly, and their size was 1~2 µm. Finally, the powder alloy exhibited tensile strength of 1210 MPa at RT and 

elongation of 16%, and the strength and plasticity were matched excellently and exceeded technical demands for more. 

Key words: powder titanium alloy; hot isostatic pressing; isothermal forging; microstructure; mechanical properties   
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