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Vacuum diffusion bonding of TC4 titanium alloy

XIONG Jin-hui, GAO Fu-yang, CHEN Bin, GUO Li-dong
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Abstract: TC4 titanium alloy was joined by vacuum diffusion bonding without any middle layers at different parameters.
The microstructures of the diffusion bonding joints were investigated by optical microscopy (OM). The mechanical
properties of the diffusion bonding joints were measured by mechanical testing machine. The effect of processing
parameters on the microstructures and mechanical properties were investigated. The results show that TC4 titanium alloy
is joined by vacuum diffusion bonding using appropriate bonding temperature and holding time. The diffusion bonding
process can be divided into four stages. The maximum tensile strength of the diffusion bonding joints at room

temperature is 958 MPa.
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Table 1 Chemical composition of TC4 (mass fraction, %)

Al \Y% Fe Si Ti
6.1 4.0 0.3 0.15 Bal.

®2 TC4 G frAtERE
Table 2 Mechanical Properties of TC4
oy/MPa E/GPa a/(10°°°C™h o
950 112 9.6 0.34
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Fig.1 System of diffusion bonding
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Fig.2 Schematic diagram of tensile sample of joint (Unit:

mm)
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RS R ALLL JE R T 2939504 910 'C 60 min

F1950 ‘C. 30 min, % ST 3 MPa.
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Fig.3 Optical microstructures of diffusion bonding joint: (a)
(910 C, 60 min); (b) (950 ‘C, 30 min)
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Fig.4 Optical microstructures of diffusion bonding joint: (a)
(910 C, 60 min); (b) (950 ‘C, 30 min)
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Fig.5  Optical microstructures of interface in diffusion
bonding joint: (a) (910 ‘C, 60 min); (b) (950 ‘C, 30 min)
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Table 3 Mechanical properties of diffusion bonding joint

Bonding technique R,/MPa  A4/%  Strength parameter
(910 C, 60 min) 935 11.5 0.98
(950 °C, 30 min) 954 19.5 1.00

Base metal 951 19
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Fig.6 Photo of tensile failure sample of joint
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