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Fig.1  Microstructure (a) and X-ray diffraction pattern (b) of 
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Fig.2  Typical BSE images of a Ti
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/TC4 joint brazed at 1000 °C for 10 min: (a) micrograph of the joint, (b) high-magnification image 

of zone “b” TC4 side in Fig.2a, (c) high-magnification image of zone “c” in Fig.2b, and (d) high-magnification image of zone “d” 
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Table 1  EDS results of chemical composition at each spot in Fig.2 (at%) 

Spot Ti Si C Ni Al V Possible phase 

A 76.71 1.52 2.37 0.62 16.80 1.98 α-Ti, 
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Fig.3  XRD pattern of the reaction layer brazed at 1000 °C for  

10 min 
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Fig.4  Interfacial microstructures of Ti

3

SiC
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/TC4 joints brazed for 10 min at different temperatures: (a) 980 [, (b) 1000 [, (c) 1020 [ 

and (d) 1040 [ 
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Fig.5  Effect of brazing temperature on room-temperature shear  

strength of Ti
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/TC4 brazed joints 
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Fig.6  Fracture path and morphologies of Ti
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SiC
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/TC4 joints brazed at different temperatures for 10 min: (a) 980 [, (b) 1000 [,  

(c) 1020 [, and (d) 1040 [ 

 

[~Å�J���� <~·{Æç��»Â�¹ 

SVí[��% Ti

3

SiC

2

��»ÂU6�~}G>�?

ç 1020 Ówf��_���Ö=>�Å¤Ç��4

¶K_�U�Å�deÈÉ���6��ý 4d �ý

6d efxM�SVí[<�î/��de��6ý 7

â^_G>â 1040 Ó��G�Yâ 10 min��_�

ST XRDýþ�STU�~·��% TiC�Ti

3

AlC�

Ti

5

Si

3

C

x

fw Ti

2

Ni6 

����� �!"���	
���������

ý 8 â~}G>â 1000 Ó��_�î/ïð

;�G�Y���6¶ýe}��G�Y¬_�î

/ïð�ÊËa~}G>¢Ì6;��G�YÍ��

~·a>:SÑ�6���q� TC4 cä2`U

Ti

2

Ni �zB;��G�Y�Ñ�D¹Ú��~·U

�0Õ]F��de6�G�Yâ 5�20�30 min

��ä2`UÕ]´ËÌ�C�de���G�Y

â 10 min ��ä2`U0�]�C�*e6�4

"âä2�Yâ 10 min ��ä2`���ä2<F

ÎÉ6�G�Yâ 5 min ��ä2:�ÎÉ�4�

��CdeJ��í[g"6�G�Y���Ni g

�%?G¤?�V�{|BÑ�fwä2�»¼ Ti

g����q� TC4 89�ä2`�� Ti

2

Ni �¹

Úfw¥�J��C�de6ý 9 â�Ö=>;�

G�Y����¬�]â±Ñ ¹6ä2`ïð�

:ËÌ�fwä2`U��CdeÔ���_��

ì���¤Ç6  

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  g� X������ 

Fig.7  XRD pattern of the fracture surface brazed at 1040 [ for 

10 min 
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Fig.8  Interfacial microstructures of Ti

3

SiC

2

/TC4 joints brazed at 1000 [ with different holding time: (a) 5 min, (b) 10 min, (c) 20 min,  

and (d) 30 min 
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Fig.9  Effect of holding time on room-temperature shear strength 

of Ti
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SiC
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/TC4 brazed joints 
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Interfacial Microstructure and Properties of Brazed Joints of Ti

3

SiC
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 Ceramic and 

TC4 Alloy 

 

Wang Ying, Xia Yonghong, Yang Zhenwen, Wang Dongpo 

(Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300350, China) 

 

Abstract: Ti

3

SiC

2

 ceramic and TC4 alloy were successfully joined by a contact-reactive brazing technique using Ti/Ni/Ti interlayers. The 

results show that the typical interfacial microstructure of the TC4/Ti

3

SiC

2

 joint obtained at 1000 °C for 10 min is TC4/α-Ti + β-Ti + 

Ti

2

Ni/Ti

2

Ni + Ti

3

AlC + Ti

5

Si

3

C

x

 + TiC/Ti

3

SiC

2

. The width of the brazing seam increases and the content of Ti

2

Ni phase decreases with the 

increased brazing temperature and brazing time. A large amount of Ti

2

Ni phase is distributed in the joint brazed at 980 °C. The joint brazed 

at 1000 °C for 10 min is well bonded, and the maximum shear strength, 82 MPa, is obtained and the fracture occurs mainly in the Ti

3

SiC

2

 

substrate. When the brazing temperature is further elevated, a large number of voids appear at the interface between the TC4 alloy and the 

brazing layer, and the shear strength dramatically decreases. Moreover, the formation mechanism of the joints was discussed. 

Key words: Ti

3

SiC

2

 ceramic; contact-reactive brazing; TC4 alloy; interfacial structure; shear strength 
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