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Fig.1 XRD pattern of Ti,AIND alloy
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Fig.2 Interfacial microstructures of Ti,AINb joints brazed at 1180 C 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, (¢) Ni, (d) Ti, (e) Al
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H 18.02 16.34 43.58 22.06 - 73
I 4.01 8.16 43.09 496 39.78 TiB
1601 v TiNi
140[ *« Nb Al
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Fig.5 XRD pattern of the fracture surfaces of the joints brazed

at 1180 ‘C for 10 min after shear test
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Fig.6 Microstructure (a) and XRD pattern (b) of base metal i, BT UAE BT Ve R 5 e e X I3 AL 4% .
after brazing P 8c FIANATFEIRE O 1200 CHY, LU ETEUTH X

vk @b T oo

7 ARREFRIRE N T AIND 245 48k A4 (.=10 min)
Fig.7 Interfacial microstructures of Ti»AIND joints brazed at different temperatures for 10 min: (a) 1160 C, (b) 1180 C,
and (c) 1200 C
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Fig.8 Fracture analysis of Ti,AIND joints brazed at different temperatures for 10 min after shear test: (a) 1160 °C, (b) 1180 C, and (c) 1200 C
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Fig.9 Interfacial microstructures of Ti>AIND joints with different B contents brazed at 1180 °C for 10 min: (a) 0 vol%, (b) 10 vol%,
(¢) 20 vol%, and (d) 30 vol%
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Fig.10 Effect of B content on shear strength of Ti,AIND alloy
joints brazed at 1180 °‘C for 10 min
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Fig.11 Fracture analysis of Ti,AIND joints brazed with different B contents at 1180 ‘C 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,AINb 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,AINb 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,AINb/B2/B2+Nbs;Al+t3+
TiB/13+Ti;Ni/B2+Nbs;Al+1t5+TiB/B2/Ti,AINb. When B content is 10 vol%, continuous t; phase is formed in the junction at 1200 °C,
leading to the deterioration of the property. The nucleation of Ti,Ni and the growing process of Nb3Al are influenced by B element. On the
condition of 10 vol% B content, TiB would form along the edge of NbsAl phase, inhibiting the growth of NbsAl phase. With more B
content, TiB would distribute dispersively in the joint. Meanwhile, thick reaction layer and large sized NbsAl 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,AIND alloy; TiNiB filler; brazing; interfacial microstructure; shear strength
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