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Table 1 Nominal composition of the low density niobium alloy
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Fig.1 Microstructures of low density niobium alloy after rolling (a-b) and extruding (c—d) deformation
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Fig.2 IPF maps of low density niobium alloy after rolling (a) and extruding (b) deformation
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Fig.3 Grain boundaries maps (a—b) and recrystallization fraction maps (c—d) of low density niobium alloy after rolling (a, c) and extruding

(b, d) deformation
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Fig.4 KAM maps of low density niobium alloy after rolling (a) and extruding (b) deformation
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Fig.5 Stress-strain curves of low density niobium alloy after rolling
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Table 2 Properties of the low density niobium alloy after rolling

and extruding deformation

Method R.,/MPa 0/%
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Fig.6 Tensile fracture morphologies of low density niobium alloy after rolling (a—c) and extruding (d—f) deformation
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Effect of Deformation Process on Microstructure and Properties of Low Density
Niobium Alloy

Shi Qianshuang', Bai Run'?, Hua Xingjiang', Li Shilei', Hu Boliang', Zhang Wen’, Hu Ping'
. National an ocal Joint ngineering Kkesearc enter for Functiona aterials rocessing, School o eta urgical cngineering,
1. National and Local Joint Engi ing R h C for Functional Materials P ing, School of Metallurgical Engi i
Xi’an University of Architecture and Technology, Xi’an 710055, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Low-density niobium alloys have characteristics such as low density, high melting point, and good corrosion resistance, and are widely
used in aerospace, nuclear engineering, high-temperature structures, and other fields. To study the effect of different deformation processes on the
microstructure and properties of low-density niobium alloys, rolling and extrusion deformations were carried out on the low-density niobium
alloys in this study, and the effects were investigated through OM, SEM, mechanical property testing, etc. The results indicate that when rolling
deformation is used, the deformation is large, the microstructure is uniform, the second phase is dispersed, the strength is high, and the plasticity is
good, with an elongation after fracture of up to 37%. When extrusion deformation is used, stress concentration can easily lead to cracking, and
deformation is not easy to penetrate. The microstructure is not uniform, the strength is high, but the plasticity is only 15%. The impact of deformed
microstructure on mechanical properties has been analyzed, which can guide the processing of niobium alloys.

Key words: low density niobium alloy; rolling deformation; extruding deformation; microstructure; mechanical properties
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