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Fig.1 Schematic diagram of apparatus
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Fig.2 BSE image of the interfaces between Ti/Ni couple
(600 "C/30 min)
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Fig.3 Temperature (To) dependence of standard Gibbs energies
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(AG) for different reactions of Ti-Ni system
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Fig.4 SEM images of Ti/Ni interfaces with different diffusion time (650 °C): (a) 5 min, (b) 15 min, (c) 30 min, and (d) 50 min
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Fig.5 Schematic diagram of formation of the interface
between Ti/Ni
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Fig.7 BSE images of Ti/Ni interfaces with different current (15 min): (a) 1000 A, (b) 1050 A, (c) 1100 A, and (d) 1200 A
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Table 1 Shearing strength and fracture position of interfaces
No. I/A T/'C  t/min  ¢/MPa

Fracture position

1 800~900 650 30 45.34 NisTi layer
2 850~1000 700 30 56.58 NisTi layer
3 880~1050 750 30 72.47 NisTi layer
4 900~1100 750 30 79.62 NiTi,-NiTi
5 930~1200 750 30 90.54 NiTi,-NiTi

Note: The actual temperature of samples is higher than the

diffusion temperature in tests
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Fig.9 Fracture morphology of interfaces between Ti/Ni couple:

(a) NisTi layer and (b) NiTio/NiTi
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Phase Transformation and Mechanical Performance of Interface between Ti/Ni
Diffusion Bonding Couples Activated by Electric Field

Dong Feng, Chen Shaoping, Fan Wenhao, Hu Lifang, Meng Qingsen
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The diffusion bonding between Ti/Ni was carried out by Field Activated Diffusion Bonding process (FADB). The formation of
new phase during interfacial diffusion reaction between Ti/Ni and its effect on bonding strength were studied. The microstructure, phase
component and element distribution across interfaces were observed and determined by SEM and EDS. The shearing properties of bonded
interface were evaluated by a universal testing machine. The results indicate that complete metallurgical bonding between Ti/Ni has been
reached, which is composed of intermetallics of NisTi, NiTi, and NiTi in order. When the diffusion bonding temperature is as high as 750
<€, Ti shows good performance of superplasticity and high diffusivity, which promotes NisTi to transform into Ti-rich layer during
diffusion bonding. The formation of Ti-rich layer improves the shearing strength of interface. The shearing strength of the Ti/Ni interface
increases with increase of current, and when the current is 930~1200 A, it reaches 90.54 MPa.

Key words: field activated; diffusion bonding; phase transformation; Ti/Ni; shearing strength
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