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Analysis on Welding Properties of Low Density Niobium Alloy and Niobium—
hafnium Alloy by Electron Beam Welding
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Abstract  Due to the differences in physical property, low density niobium alloy and niobium—-hafnium alloy
were easy to produce welding defects when they were welded by conventional electron beam method. To further
explore the feasibility of welding between low density niobium alloy and niobium—hafnium alloy, properties of the
welded joint were numerical simulated and experimental studied. Firstly, the finite element model of dissimilar
materials was established, and the temperature field of the joint was analyzed. Then, the experimental study was
carried out by electron beam welding, and the macroscopic morphology, mechanical properties, microstructure and
element distribution of the joint were analyzed. The results show that the joint of low density niobium-hafnium alloy
and niobium—hafnium alloy without cracks, pores and has good tensile strength can be obtained by electron beam
welding with niobium—hafnium alloy side offset.
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Tab.1 Chemical composition of low density niobium alloy
%(w)

= Nb Ti Al v Zr Mo

Nb-Ti-Al ¥  26~35 4~10 5~10 05~5 0~5

R2 REAAENDHI0-1MEENLERS  %(w)
Tab.2 Chemical composition of NbHf10-1 alloy% (w )

Ji= Nb Hf W Ti Zr Ta

NbHf10-1 4@ 9~11 <05 07~13 <07 <05

F3 RIHRIE R SRR
Tab.3 Physical properties of test material

Ji-s R /MPa Al/% plgrem™ MWem™ K" T /C
Nb-Ti-Al 958 41 6.0 6.5 2100
NbHf10-1 392 25 8.8 53.7 2400
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R

Fig. 1 Microstructure of test material
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Tab.4 Welding parameters

SRR BRI WESRR,  MUERL, R
kv /mA /mm /mA /m+min”’
60 2 420 0~0.8 15~25 0.5~1.5
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Fig.2 Heat source model
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Fig. 3 Simulation/ experimental weld pool profile of the joint
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Tab.5 Welding parameters with different offset
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Fig. 5 Welding diagram of low density niobium/ NbHf10-1 alloy
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Fig. 6 Effect of offset on weld pool width of low density
niobium/ NbHf10-1 alloy
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Fig. 7 Welding beam surface of different displacement
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Fig. 8 Fracture surface of the joint
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Fig.9 Microstructures of the joint
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Fig. 10 EDS line scan results of the joint
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