
� 47� � 1� ��������	                                Vol.47, No.1 

2018�      1�                        RARE METAL MATERIALS AND ENGINEERING                     January 2018 

 

�����2017-01-10 

���	����	
��
�����51574177� 


��
� �  ����1991�������������
� !"�#��� 300350�$%&022-27405889�E-mail: jiaoman18204318780 

@163.com 

 

TiNiB ������ Ti

2

AlNb ��� 

�	
��
��� 

 

�  ���  �������	
 

(���� ��'()*+,-./012��� 300350) 

 

�  ��34 Ti-66Ni (5678�%)+B9:;<�= Ti

2

AlNb�;
>?<@*+�ABC<@+D9E�FG H

IJK�7LC<@MN B O6=+DFG PQ9RSTUVWX&<@+D9YZE�FG[&

Ti

2

AlNb/B2/B2+Nb

3

Al+τ

3

+TiB/τ

3

+Ti

2

Ni/B2+Nb

3

Al+τ

3

+TiB/B2/Ti

2

AlNb\BO6[ 10 vol%]�̂ <@MN_`a 1200 b

]�c*d9 τ

3

e�I�fg+DPQhi\Bjk9lmRSE�n Ti

2

Ni9Ho Nb

3

Al9p�q"�BO6[ 10 

vol%]�+Dn�I9 TiBrst Nb

3

Al euv�wKxyp��zd{l BO6�+Dn�I9 TiB|}7~tE

�n����{��Nb

3

Ale��{�T^ BO6[ 10 vol%�<@MN[ 1180 b��M 10 min]�+D9���N

����� 245 MPaT 

����Ti

2

AlNb�;
\TiNiB<�\<@\E�FG\���N 

�������TG454\TG146.2

+

3        ������A        �����1002-185X(2018)01-0389-07 

 

Ti

2

AlNb ��������	
��
�
	�

����������������
���� �

!"#"$%&��'(�)*+,

[1-4]

-.�"#/

0��1234�56789:�;<=>�?�8

@��A')*- 

B+�CD Ti

2

AlNb ���9:=>�EF�G

HI�JKLM*NOPQRS=>��TUV

[5,6]

	

W�XYV

[7]

	Z[\V

[8]

	]^=>

[9,10]

	_V

[11-13]

`-W�XYVaZ[\VDbc>d�efgh�

1
�ijkl�mnoD1
-pq]^=>LV

0rgst1u�vw�DV0n:xmyz{|-

oD�}~V>PQ���_V������	yr

1uvw	mnoD1����-Ti-15Cu-15Ni (��

���%)	Ti-37.5Zr-15Cu-10Ni (�����%)	

Ti-45Ni-10Nb (at%)G���)*! Ti

2

AlNb����

_VL

[11-13]

�i Ti-Ni ���
�_ !_V���

�	��P��8�����

[14,15]

���n6���

M*�� Ti-66Ni ���
�_ D Ti

2

AlNb ���

RS_V=>-!��a��	���a���_V

=>L���!_ L���~�� ¡��T B	

W	Si

3

N

4

`

[16-18]

�¢_V�£L!>dLem��¤

��¥ ¡

[19]

�¦§¨©�ª«)w	¬­>d®¯	

°
w±�²�B��i! Ti

2

AlNb ����_V=

>L³´� ¡µ
_V>d�o¶HI- 

n·¸M* Ti-66Ni+B 3�_  (¦¹�º2

TNB) D Ti

2

AlNb���RS_V=>�»!¼_½L

¾m Ti-B��¥�D>dRS
�-¿Àg·¸>d

Á�®¯Â8emÃ���Ä_V��a BÅ�D>

d®¯Âw±�²�{|- 

��������

6�Æ*Ç�2 Ti

2

AlNb ����ÈÉm�2

Ti-22Al-25Nb (at%)�Àg. B2o�m�D8RS XRD

�Ä��ÊTË 1ÆÌ-*ZÍÎWÏÐÃÑ Ti

2

AlNb

����ÒmÓOyÔÕÖ�×f�Ø�8LÕÖ2

5 mmÙ5 mmÙ5 mm�Ç�Ú�ÛP�ÕÖ2 15 mm

Ù10 mmÙ3 mm�Ç�Ú�¹P-M*ÃÜÝÞQß

l BÅ�2 10 vol%	20 vol%	30 vol%�3�_ �

ßl�£LÆ*� TiH

2

	Ni	B 3Oàá�¡â�ã

2 45�48�2 µm�!äåæç¹D8RSÃÜÝÞ�

èé 300 r/min�·Þê¤ëß! 1 h- 

V+Ñì=>í�* 200#	400#	800#	1000#

� SiC îïðñòÞ�óôÑìV�Øõ�ö÷Lø

ùúû 10 min�üôÑ_ aý�þ����ßlm 



�390�                                          �c
��� !"                                            � 47� 

 

 

 

 

 

 

 

 

 

 

� 1  Ti

2

AlNb�;
 XRD�� 

Fig.1  XRD pattern of Ti

2

AlNb alloy 
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Fig.2  Interfacial microstructures of Ti

2

AlNb joints brazed at 1180 b for 10 min: (a) the whole joint, 

(b) high magnification of zone II, and (c) high magnification of zone III 
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Fig.3  Elemental distribution of Al, Nb, Ti and Ni along 

the white line 
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Fig.4  Typical interfacial microstructure and elemental area 

scanning analysis: (a) interfacial microstructure of the 

brazed joint and EDS elemental distribution maps of 

(b) Nb, (c) Ni, (d) Ti, (e) Al 
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Table 1  EDS results of each spot in Fig.2b and 2c (at%) 

Point Al Nb Ti Ni B Possible phase 
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� 5  �� XRD�� 

Fig.5  XRD pattern of the fracture surfaces of the joints brazed 

at 1180 b for 10 min after shear test 
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Fig.6  Microstructure (a) and XRD pattern (b) of base metal 

after brazing 
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Fig.7  Interfacial microstructures of Ti

2

AlNb joints brazed at different temperatures for 10 min: (a) 1160 b, (b) 1180 b, 

and (c) 1200 b 
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Fig.8  Fracture analysis of Ti

2

AlNb joints brazed at different temperatures for 10 min after shear test: (a) 1160 b, (b) 1180 b, and (c) 1200 b 
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Fig.9  Interfacial microstructures of Ti

2

AlNb joints with different B contents brazed at 1180 b for 10 min: (a) 0 vol%, (b) 10 vol%,  

(c) 20 vol%, and (d) 30 vol% 
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Fig.10  Effect of B content on shear strength of Ti

2

AlNb alloy 

joints brazed at 1180 b for 10 min 
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Fig.11  Fracture analysis of Ti

2

AlNb joints brazed with different B contents at 1180 b for 10 min after shear test: 

(a) 0 vol%, (b) 20 vol%, and (c) 30 vol% 
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Interfacial Microstructure and Properties of Ti

2

AlNb Joints 

Brazed with TiNiB Composite Filler Metal 

 

Jiao Man, Wang Ying, Yang Zhenwen, Wang Dongpo 

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

 

Abstract: Ti-66Ni (wt%)+B composite brazing alloy was used to braze Ti

2

AlNb alloy. The interfacial microstructure and forming 

mechanism of the brazed joints were studied. The effect of brazing temperature and B content on the interfacial microstructure and 

mechanical properties were investigated. The results show that the typical microstructure of the joint is Ti

2

AlNb/B2/B2+Nb

3

Al+τ

3

+ 

TiB/τ

3

+Ti

2

Ni/B2+Nb

3

Al+τ

3

+TiB/B2/Ti

2

AlNb. When B content is 10 vol%, continuous τ

3

 phase is formed in the junction at 1200 °C, 

leading to the deterioration of the property. The nucleation of Ti

2

Ni and the growing process of Nb

3

Al are influenced by B element. On the 

condition of 10 vol% B content, TiB would form along the edge of Nb

3

Al phase, inhibiting the growth of Nb

3

Al phase. With more B 

content, TiB would distribute dispersively in the joint. Meanwhile, thick reaction layer and large sized Nb

3

Al phase are formed in the joint. 

The maximum shear strength reaches 245 MPa when the joints are brazed by 10 vol% B filler metal at 1180 °C for 10 min. 

Key words: Ti

2

AlNb alloy; TiNiB filler; brazing; interfacial microstructure; shear strength  
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