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Solid diffusion bonding of Ti-22Al-25Nb O phase alloy

Z0U Gui-sheng, BAI Hai-lin, XIE Er-hu, WU Shu-jia, WU Ai-ping, WANG Qing, REN Jia-lie
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Abstract: The solid diffusion bonding of Ti-22A1-25Nb O phase alloy was performed with a thermal-mechanical
simulator Gleeble 1500D. The results show that a tight bonding interface is formed under conditions of the bonding
temperature higher than 970 “C, bonding pressure higher than 7 MPa and holding time longer than 30 min. When the
bonding temperature is higher than 1 000 ‘C, the interfacial matrix phase B2 is coarsened and increased, while the amount
of O phase is decreased. The tensile strengths at room temperature and 650 ‘C of the joints under conditions of bonding
temperature 1 020 ‘C, bonding pressure 7 MPa and bonding time 30 min reach up 925 and 654 MPa, respectively. The
tensile fracture of joints mostly occurs at the bonding interfaces when the bonding temperature is lower than 1 000 C,

while the tensile fracture of joints mostly occur in base materials near the bonding interfaces when the bonding

temperature is higher than 1 000 C.
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Fig.1 Effects of bonding parameters on interfacial bonding and
microstructures of joints: (a) 970 C, 30 min, 2 MPa; (b) 970 C,
30 min, 5 MPa; (¢) 940 ‘C, 30 min, 7 MPa; (d) 960 ‘C, 30 min,
7 MPa; (e) 970 C, 15 min, 7 MPa; (f) 970 C, 30 min, 7 MPa;
() 990 C, 30 min, 7 MPa; (h) 1 000 C, 30 min, 7 MPa; (i) 1 020 C,

B2 phase
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Fig.2 Effects of bonding parameters on tensile strengths of

joints
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Fig.3 Typical fractograghs and longitudinal section graph of
joints fracturing at bonding interfaces under condition of pg=7
MPa, =1 000 C, tz=30 min: (a) Fractograph of joint; (b)

Longitudinal section micrograph of fractured joint
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joints fracturing in base material near bonding interfaces under
conditions of pg=7 MPa, 6p=1 040 C, #z=30 min: (a)
Fractograph of joint; (b) Longitudinal section micrograph of

fractured joint
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