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Research Progress of Welding Technology Between Niobium Alloy and
Stainless Steel Dissimilar Metal
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(1. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China;

2. Special Environmental Material Science Research Institute, Harbin Institute of Technology (Shenzhen),

Shenzhen 518055, China)

[ABSTRACT] As important structural materials, niobium and stainless steel are widely used in the acrospace. However,

brittle intermetallic compounds are easily formed, and high residual stress is distributed within the joint, which easily leads

to cracking. In this paper, aiming at the current research status of niobium alloy and stainless steel welding, the main joining

methods of niobium and stainless steel are reviewed: Explosive welding, brazing and fusion welding. Although explosive

welding and brazing can suppress welding cracks, the complex welding process of explosive welding and the low joint

strength of brazing are difficult to meet the application requirements of niobium/stainless steel composite structures. High

residual stress distributed in the fusion welded joint, and many brittle Nb—Fe intermetallic compounds formed in the weld,

resulting in poor mechanical properties of the joint. In view of the above problems, the fusion welding of niobium alloy

and stainless steel is prospected: Conducting finite element simulation to guide welding process optimization, introducing

a third component into the weld to improve the weldability of niobium and stainless steel, and exploring reasonable heat

treatment processes to improve the mechanical properties of the joint.

Keywords: Niobium alloy; Stainless steel; Explosive welding; Brazing; Fusion welding
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