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Effect of Nb interlayer on microstructure and property of
titanium-stainless steel clad plate bonded by vacuum hot-rolling
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(1. State Key Laboratory of Rolling and Automation, Northeastern University, Shengyang 110819, China;
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Abstract: The vacuum hot-roll bonding was carried out between TA2 titanium (Ti) and 304L stainless steel (SS) at 900
‘C. The vacuum hot-rolling bonding without interlayer and with niobium (Nb) interlayer was investigated, respectively.
The microstructure and property of the interfaces were in-depth studied and the effect of the Nb interlayer was analyzed.
The results show that many intermetallic compounds (IMC) are formed on the direct bonded Ti-SS interface, such as
Fe,Ti, Cr,Ti and NiTi,. These IMC seriously weaken the shear strength, and lower shear strength of about 128 MPa is
achieved. Inserting the Nb interlayer can effectively prevent the interdiffusion between Ti and SS. No IMC is found at
Ti-Nb interface while IMC of FeND is found at Nb-SS interface. The shear strength of about 338 MPa is achieved. The
property of the clad plate is substantially enhanced by inserting Nb interlayer.
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interlayer: (a) Ti-Nb interface; (b) Nb-SS interface

SEM-BSE micrographs of interfaces without Nb
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Fig. 4 XRD analysis results of shear fracture surfaces: (a) Direct bonding, Ti side; (b) Direct bonding, SS side; (c) Bonding with
Nb interlayer, Ti side; (d) Bonding with Nb interlayer, SS side
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Fig. 6 Fracture morphologies of direct bonding(a) and bonding with Nb interlayer((b), (c), (d)) at Ti sides
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