
� 38� � 5� ��������	                           Vol.38,  No.5

2009�      5�                        RARE METAL MATERIALS AND ENGINEERING     May   2009

�����2008-05-31

���	
��
���1980���������������������� ��� 150001�E-mail: lym-1980@126.com;  !��


"#$�%&�'(
0451-86402375, E-mail: wugh@hit.edu.cn 

��-���� C

f

/Ti-Al ���	
����

��������	
���
�����

(�������, ��� ��� 150001)

� ��) Ti*+, Al-./012��3456-789:;<=> C

f

/Ti-Al?9���@A DSCBCDEFG7

89:HIJDEKL
MN�OPQRS�TU78HIVW#�TiAl

3

VXYZ[\N]^�./0_ AlV`a7

8bc[d�Al

4

C

3

- TiC bc[\�M#Hef�gh_78�?9��Si Al

2

O

3

�:J Q SEM - XRD BCj

k>?9��lmVnopqrsp:�tuvw> C

f

/Ti-Al?9��Sxysz:QRV78{|J

	
��}~����9y; ?9��; ./0

�
�����TG 146.4 ������A �����1002-185X(2009)05-0807-05

��������(Ti

3

Al	TiAl	TiAl

3

)
���

�
������������
��������

������ !�
���"#$%

[1,2]

�&'()

*%	+,�"#$%
-.����/0123�

4567�"#��89�:;(<#=�
>'?

@AB�CDEFGHI���JKLMN

OPQR�LMSTUV�$W�XY2���

�����Z[\]^JKLM�_�N`a2b�

M���cd�89e�fghi� Mo	W	Ti	SiC


 Al

2

O

3

j

[3~6]

�k�fglcm��nopqr4s

tuvL�wfgxyz{�|}(��~����

O��Yd�89�7������)���]^S

T��������;�fg������U�"d

�89�����

[7]

NX�ST��

[8,9]

��fg
�

"#��	��'�$%"�+��������f

glcm���$�tuvL
�6��+ N 

¡ST¢M��£"#��fg2¤$m�¥M¦

§-vL�Y�¨©G C

f

/Ti-Ald�89�STG#%�

ª«¬­���®¯'�Ti-Al-C°±m²�vL³´N 

��������

µMfg2 M40�fg�µM�¶�·¸¹%2

38 µm�º%»99%�º��(º%»99%N¼½¾¿

Ti
 Al�ÀÁÂ2 1:3ÃÄ Ti¶�MÅÆÇ Ti¶È

YÉ9�&ÇÉ9¦§y M40�fgÊe�¨YË¨

Ì��Í¢MÎ7¦§�Çº Al¦§yË¨Ìe�Ï

ÐÍÑyÒÓ�d�89NM STA449CÔÕÖ×ØÙ

DSCÚÛ�Ü#ÝÞ; 10 /min� �AÔßy�3"#

%; 1400 ��àá DSCÚÛ�âã�vL�Y#%�

vL�Y�Ü#ÝÞ2 10 /min� �Õä�vL�Y#

%å(690	990	1260 �)æ# 1 hNçÍ¢M D/max-rB 

Xèéêè×ØÙ�ëÕÖ�M S-4700ìíîï�Ò

Ó'�vL�YÍ�ÛðØÙ�ª¬­«ñN 

������	
�

ò 12 C

f

/Ti-Ald�89�DSCóéNkò 1oô�

õö#%Ü"�C

f

/Ti-Al d�89� 670 �÷øùú 1

ûüÔý �l(�L�; Al�þ��� Alþ��Íù

ú 1û����Ôý(690 �÷ø)��Í�Ô�%���

� 990 �÷øùú� 2û�Ôý�ë��� 1û�Ôý�

�ý���&����3Í� 1260 �	ùú 1 ûüÔ

ý��ý���ü
G��
�Õ�Ô�N 

àáëòo���G� 1û Alþ��üÔýR�

(�#%å��Ôý
üÔý�Lö Ti-Al-C ��v

L�2Gã�n�#%��vLsY��� DSCÚÛ

e��Ô
üÔý÷øµ�Y�ÛðØÙ XRD ��

ëÕÖ
 SEMª«¬­«ñN 

ò 2 2 C

f

/Ti-Al d�89� XRD ò�NOò 2

o'Vù�ÒÓ� C

f

/Ti-Ald�89e�� Ti	Al


C 3��ë�� 690 �æ# 1 h��ùúG TiAl

3

��

����
 Al

4

C

3

�êèý�õö#%Ø
�Ü"�

� 990 �� Al

4

C

3

�ý$¤$���ùúG TiC 


Al

2

O

3

��#%ßy 1260 ���C

f

/Ti-Al d�89�

XRD �ò� TiAl

3

�ý$���lH�� TiC
 Al

4

C

3



�808�                                          �i����_�R                                           � 38� 

�ý$¤A�Al

2

O

3

�êèýý$�ô?�Noô�õ

övL�Y#%�Ü"�TiAl

3

�ý$½¤AÍ���

Al �êèý !?��� Al

4

C

3


 TiC �ý$ !¤

A��"#vL"#ùú Al

2

O

3

�êèýN��sY

ë�?�$o'OÍuò 3
ò 4� SEM@%'�ò

5� EDSÕÖ�âeÑy&'N 

 

 

 

 

 

 

 

 

 

 

 

� 1  C

f

/Ti-Al?9��V DSC�� 

Fig.1  DSC curves of C

f

/Ti-Al composite 
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Fig.2  XRD patterns of C

f

/Ti-Al composites: (a) as-cast, (b)  

690 �, (c) 990 �, and (d) 1260 � 
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Fig.3  SEM images of matrix of C

f

/Ti-Al composites synthesized  

at: (a) as-cast, (b) 690 �, (c) 990 �, and (d) 1260 � 
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Fig.4  SEM images of fiber of C

f

/Ti-Al composites synghesized  

at: (a) as-cast; (b) 690 �, 1 h; (c) 990 �, 1 h; (d) 1260 

�, 1 h 
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Fig.5  Change of element composition of interface product   

around fibers with temperature 
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Fig.6  Chang of free energy of Ti-Al intermetallic compound  

with temperature 
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 and TiC with temperature 
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Reaction Mechanism of C

f

/Ti-Al Composite by Infiltration-Reaction Synthesis 

 

Liu Yanmei, Wu Gaohui, Xiu Ziyang, Jiang Longtao, Jiang Guoqing  

(Harbin Institute of Technology , Harbin 150001, China) 

 

Abstract: Carbon fiber reinforced Ti-Al composite was fabricated through infiltration-reaction sythesis process, using Ti powder, Al and 

carbon fiber as starting materials. The results show that the interface reaction between carbon fiber and Al intensified gradually, the 

content of TiAl

3

 increased firstly and then decreased, and Al

4

C

3

 and TiC increased with increasing of temperature. Forming of Al

2

O

3

 took 

place in the composite owing to oxygen participating in high temperature stage. The microstructure and phases composition were analyzed 

by SEM and XRD, and reaction mechanism of the synthesis process among the components of carbon fiber reinforced Ti-Al composite 

was investigated. 

Key words: Ti-Al intermetallic compound; composites; carbon fiber 
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