
� 38� � 4� ��������	                               Vol.38, No.4

2009�      4�                        RARE METAL MATERIALS AND ENGINEERING           April 2009

�������2008-03-29���	
����2008-12-29

�������	
	1982 ��	��	���������������	�� 100083	���010-62334859	E-mail: 

banyh1982@163.com

Cu-Ti-C ����-���� C

f

/SiC ��	


� TC4 ���������

��������� ���	
����

(������	�� 100083)

� ��� Cu��Ti�� !�"#$%&�'() C

f

/SiC*+,-&��. TC4/&0	1� X2342�56

�7.89:;)<"=>?@ABCD>EFG�H Cu-(15~30)TiIω, %J�'KLMNO !�PQ�	R 900~950

��5~30 min STQU	VWXYZ$[\&# TiC ]^$-&)<D_`H()aK[\&#bcdeBf TiC g

hGijk)<lmnDQ� !opK$ Cqr.st()aK Tiqru�tvwx	y#Xz{ !op|}$

TiC~ma.B�H()aK$ TiCopD~m����� Cqr� !op�st()a$wx�����D

����C

f

/SiC*+,-&���/&0�[\&# TiC�~m-&-wx()

�������TG 454 ������A �� ��1002-185X(2009)04-0713-04

����� SiC ���	
��(C

f

/SiC)��

��������������������� �

!"#$%&'(��)
�*+,-��$.%/

012345�67898:;<=>'����	


��?@%ABC����*D$C

f

/SiC ���	


��.E(F"GHIJ"K�LM"#N�OP

QRST	UVWXYZ[\]^_`$abc-A

de��fghijkl	UXY�OP?mnop

�"#qr stuv;<= C

f

/SiC���	
��

wxy1O�fz$12 C

f

/SiC���	
��Ad

e��{|%}
d�hi~B�,-���? 

/0$p���� C

f

/SiC���	
��A}


dhi���[�$@�� SiC ��Ade�hip

����*�12?'� SiC �� B	
��Ad

ehi��-���������?�������

��W�-���$��(hi���c-����

L[���x$ ¡¢
E([5£¤� C

f

/SiC��

�	
���hi?Z[�¥$��������W

¦-�[K$§(¨�xT©�x�ªY«¬hi$

®¢
� C

f

/SiC���	
���hi?/0¯��

��� SiC ��Ade���hi�°±'²���

(CuSiAlTi)hi SiC ��G³
d

[1]

´Ag-Cu-Ti �� 

hi SiC��G TiAldeµ�
¶

[2]
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Fig.1  Micrographs of the partial joints brazed with (a) Cu-Ti 

and (b) Cu-Ti-C 
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Fig.2  Backscattered electron images of reactive composite 

brazing joints with Cu-Ti-C: (a) micrograph of the 

joints and (b) micrograph of bonding layer 
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Fig.3  Micrographs of the interface between in-situ synthesized 

50% (φ) TiC bonding layer and composite (a) and magni- 

fication of bonding layer (b) 
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Fig.4  XRD pattern of bonding layer 
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Fig.5  Backscattered electron image of the interface between in- 

situ synthesized 50% (φ) TiC bonding layer and Ti alloy 
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Fig.6  Backscattered electron image of the interface between 

C

f

/SiC composites and Cu-25Ti-C synthesized 

30% (φ) TiC bonding layer 
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Microstructure of Reactive Composite Brazing Joints of C

f

/SiC Composite 

to Ti-6Al-4V Alloy with Cu-Ti-C Filler Material 

 

Ban Yonghua, Huang Jihua, Zhang Hua, Zhao Xingke, Zhang zhiyuan 

(University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: Using the mixed powders of Cu, Ti and graphite, C

f

/SiC composite was brazed to Ti-6Al-4V alloy under vacuum condition. The 

joint microstructures were investigated by X-ray diffractrometry, scanning electron microscopy and energy dispersive spectrometry. The 

results showed that fine brazed joints of C

f

/SiC composite/Ti alloy were acquired at 900~950  for � 5~30 min using Cu-(15~30wt%)Ti 

with the addition of proper amount of graphite powder as brazing alloy. In-situ synthetic TiC which reduces the thermal stress significantly 

was obtained during vacuum brazing. TiC reaction layer around surplus graphite and TiC particles in the bonding layer was synthesized by 

interdiffusing of C element and Ti element in the liquid bonding layer. The reaction rate could be controlled by the diffusion rate of C 

element from graphite particles to liquid bonding layer. 
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/SiC composite; Ti alloy; in-situ synthesizing TiC; reactive composite brazing 
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