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Abstract: Titanium alloy/stainless steel dissimilar metal components combine the high specific strength and corrosion resis-

tance of titanium alloys with the mechanical performance and economic efficiency of stainless steel, possessing significant
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engineering application value in aerospace, nuclear energy, petrochemical and other fields. However, due to the significant
differences in physical and chemical properties between Ti and Fe, direct welding inevitably produces brittle intermetallic
compounds (IMCs) such as TiFe and TiFe,, leading to joint cracking and performance degradation. The addition of metallic
interlayers is considered an effective approach to suppress brittle IMCs and achieve high-quality Ti/steel joints. From the per-
spective of interlayer material systems, this paper systematically reviews the research progress of four types of interlayers —
pure metals, alloys, composite metals, and high-entropy alloys — in the joining of Ti/steel dissimilar metals, focusing on the
design principles, interfacial reaction mechanisms, and effects on joint mechanical properties of each interlayer category, and
revealing the applicability and limitations of different interlayer systems through comparative analysis. The review finds that
pure metal interlayers have simple compositions and controllable interfacial reactions, but are difficult to simultaneously ac-
commodate the metallurgical compatibility on both the Ti side and the Fe side; alloy interlayers can regulate interfacial prod-
ucts through composition design, yet the multi-element alloys themselves still form brittle phases; composite metal interlay-
ers adopt a "functionally graded" strategy to match the compatibility of both sides in stages, achieving the best overall joint
performance, but requiring higher precision in controlling inter-layer interfaces; high-entropy alloy interlayers utilize the
high-entropy effect and sluggish diffusion effect to suppress brittle phase formation from the source, and although research
is still in its early stage, they hold considerable development potential. On this basis, future research directions are pros-
pected from the aspects of developing novel low-copper low-cobalt interlayers and elucidating the generation and growth
mechanisms of interfacial IMCs, aiming to provide references for the structural design and engineering application of high-
performance Ti/steel dissimilar metal joints.
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Fig. 1 Solid solubility of interlayer metal with Ti and Fe
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