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Microstructure, Mechanical Properties and Corrosion Resistance of a Novel ZrHf Alloy
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Abstract: The novel ZrHf alloy with mass ratio of 1:1 was prepared by vacuum arc remelting (VAR) , and the micro-

structure, mechanical properties and corrosion resistance in boiling nitric acid of the alloy were studied. The results

show that the alloy is composed of close-packed hexagonal phase, and its lattice constant is between a-Zr and «-Hf.

Due to the solid solution strengthening mechanism, the room temperature yield strength of the alloy reaches 641 MPa,

tensile strength reaches 714 MPa, and the elongation reaches 51% . The corrosion rate of the novel ZrHf alloy after

192 h corrosion in 6 mol/L boiling nitric acid solution is lower than 0. 002 mm/a, showing excellent comprehensive

properties of high strength and corrosion resistance.
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Fig. 1  Optical microstructures of ZrHf alloy at different states:

(a) as forged; (b) as annealed
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Fig.2 XRD pattern of annealed ZrHf alloy
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Fig. 3 SEM micrograph (a) of annealed ZrHf alloy and Zr (b),
Hf (¢) elements distribution by EDS
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Table I  Room temperature tensile properties of annealed
ZrHf alloy and pure Zr
R, ,/MPa R,/MPa A/ %
ZrHf 641 714 51
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Fig. 4 SEM morphology of tensile fracture at room

temperature of annealed ZrHf alloy
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Fig. 5 Macrophotos of annealed ZrHf alloy before (a) and
after (b) corroded in boiling HNO; solutions for 240 h
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Fig. 6 Laser Raman spectrum of annealed ZrHf alloy after

corroded in boiling HNO; solutions for 240 h
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Fig. 7 Curve of corrosion rate vs. corrosion time of annealed

ZrHf alloy in boiling HNO, solutions
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