
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-06-23���	
����2008-08-15

��
�����	
��
(50474012)���������
(20050700002)��

������������������ !"#�$%
�&"'�(, )� �  710048, *+,029-82312185, E-mail:

big7172153@163.com, -./0,123�*+: 029-82312185, E-mail: fanzk@xaut.edu.cm

������� W � Ti 	
��
��

����� ����	

(� !"#��)� �  710048)

� ��4567*8(SEM)9:;(EDS)< X =>?=(XRD)@A W < Ti BCDEF
GHIJKLM<�EN�

45OP�Q(TFDC)RS W-Ti TUVGLWXY9Z[\TUVG*P]^_E`ab�W cde 1750 �BC Ti

Gf'g�Ti< Whi�jU�LWklTUV Ti

x

W

1-x

_mnTUVG HV

0.1

o 3350~5280 MPa�*P]^o 2.4851×10

29

p/m

3

�Z[q�rsto 0.3140 nm�

����W< Ti�uv�TUV�*P]^

�������TG 132.3�TG146.4 �� !"�A �#$��1002-185X(2009)07-1193-05

��������	
��
������	�

������
�W-Ti����� !	��"#$

%&'()*�+,-��./	01�23 Ti45

6 10%720%(859:)	W-Ti��;<=>?@A

BCD01EFG���HIB6J1K	LM�

�

[1~3]

NW-Ti ��O�PQR1�STUV
WX'


YZ' !	[\][^��	 W-Ti-x(C'N'O)

;<

[4~7]

�#%&��]_`a�+bc01./NTi

456 90%de	 W-Ti ���� !	()f�'

[\�'
	WX]gh��ij W	klP�mn

o�p5�qkrls]tuvwx	0y9z{"

|}0y~���"#���+()*���bc�

}./	��

[8]

�������	���L����

��'�+��]��B�+����b��ST

W-Ti��

[9~12]

�#��b�� W] Ti	��� �

¡L�	¢£N¤}¥�6¦��E W ] Ti 	��

� �B§�s	¨©ªn�

«¬­®1W�] Ti¯��Y°±²STW-Ti

����� W ] Ti 	��� ³´�Hµ¶·¸¹

º»	TFDp¼

[13]

]½¾¿®1TFDC%&ÀÁÂÃ

	 TFDCÄÅ

[14]

�W] Ti��� 	ÆS»ÇÈÁ�

6Y°�ST W-Ti��ÉÊË¶�

���� �

Ì�Í1ÎXÏE 99.8%�ÐX6 6~8 µmNÑ¯

6 TA2�13ÒaÓÔ·STÕÖ×IÌ�Ø+��

�S�Ù(�y×250 MPa�Ú�jx×6 min)→±²

�Û(800~1000 �, 1 h)→TiY°(1750 �, 0.5 h)→�

ÜØÝ→W-Ti���

Þ1 X ßGàß (XRD)á9âÕÖ	ÄuBN

Þ1 JSM-6700F ¼ãä%&å$æ(SEM)²��ç

á(EDS)� W-Ti��»Ç$èuvèé]B99âN

1 Wilson-tukon 2100 ¼å$êXáë5��	å$

êX� 

��������

���� W-Ti ����	
��
��

Y°±²�·�ìkn5	 Ti ¯�í W �Ûî

�(ï9Y°��Ö�®Eèé W ] Ti 	��� 

³´� 

Å 16 W-Ti��	 SEMð¯�Å 1a6Y°ñò

óY°ñ	ôcñ�õ� 4 Vöi�÷	uv�ø�

Å 1d 6Y°ñ(Å 1a �ñ)�L��ùú9Fªûü

	ýþ����Ð�H�����Ï	�	�#�Ð


��9F�n5	þñuvNÅ 1b 6óY°ñ-

(Å 1a�ñ)
 W�ÛB�þ���#�Ï5��N"

��Vuvwx��X 1 mm de	 W ] Ti Ä��

 ���B	��ñ�Å 1c(Å 1a�ñ)�4�Ï5�

�]���	���Ð� 

µ¶ W-Ti ��	 SEM ð¯(Å 2a, 2b)®1 EDS

9âöiuv���	45�9F³´�Å 2c6þñ

]���Ð	Gãä�çÅ�Y°ñ� Ti	��9F

�ªûü�Ti 45#���Ð�¡Ï�Å 2d 6þñ

]�Ûôc�	Gãä�çÅ�#� þñ W�Û!



w1194w                                         xy
z$%&"'                                           � 38� 

" Ti 	45#n�"þñ}��ñwx Ti 45��

q$�¤%&'�öÏN���Ð� Ti45|}¡Ï

(H� W)«*ö�#�+,����Z6ó-.�

�� 	 Ti�Ð����Ð� Ti	456 9.45%�W

	456 90.55%�/,��uv6 W-Ti	0Äuv�

�ò¬­12	B9Ä3öÏ� 
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Fig.1  Microstructure of W-Ti alloy: (a) interface zone; (b)| in Fig.1a; (c)} in Fig.1a; and (d) ~ in Fig.1a 
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Fig.2  SEM images and EDS analysis charts of different regions 

of W-Ti alloy: (a) gray and powder zone; (b) gray and 

skeleton interface; (c) gray and powder zone; and (d) gray 

and skeleton interface 
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Fig.3  XRD pattern of W-Ti alloy 
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Fig.4  Micro-hardness distribution of W-Ti alloy 
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Fig.5  Model of W-Ti solid solution containing Ti 
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Diffusion of W and Ti during Sintering and Infiltration 

 

Wang Qingxiang, Yang Yi, Fan Zhikang

 

(Xi’an University of Technology, Xi’an 710048, China) 

 

Abstract: The microstructure of W and Ti alloy prepared by sintering and infiltration has been studied. The formation mechanism of W-Ti 

solid solution is discussed and the electron density of W-Ti solid solution is calculated by means of the Thomas-Fermi-Dirac-Cheng phase 

diagram (TFDC). The results show that the substitutional solid solution of Ti

x

W1-

x

 results from the W and Ti atoms diffusing into each 

other during sintering and infiltration at 1750 .�  The hardness value range of this solid solution is 3350V5280 MPa (HV

0.1

). The electron 

density of W-Ti solid solution is 2.4851×10

29

 /m

3

 and the calculated lattice parameter is 0.3140 nm. 

Key words: tungsten and titanium; diffusion; solid solution; electron density 

 

Biography: Wang Qingxiang, Candidate for Ph. D., School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 

710048, P. R. China, Tel: 0086-29-82312185, E-mail: big7172153@163.com; Corresponding Author: Fan Zhikang, Tel: 

0086-29- 82312185, E-mail: fanzk@xaut.edu.cm 


