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Fig.1 Schematic of bar planes and directions
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Fig.2 Complete pole figures of different crystal faces on RD-TD plane of hot-rolled hafnium bars
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Fig.3 Complete pole figure of different crystal faces on RD-TD plane of cold-worked hafnium bars
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Fig.4 Complete pole figures of different crystal faces on RD-TD plane of 440 C annealed hafnium bars
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Fig.5 Complete pole figures of different crystal faces on RD-TD plane of 740 °C annealed hafnium bars
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Fig.6 Complete pole figures of different crystal faces on RD-TD plane of 1040 C annealed hafnium bars
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Table 1 Mass gain of hafnium bars in different states (mg/dmz)

State Hot-rolled Cold-worked 440 ‘C 740 'C 1040 C

Mass gain 3.85 4.52 4.30 3.87 4.01
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Fig.7 SEM images of corrosion products of hafnium bars in different states: (a) hot-rolled, (b) cold-worked, (c) 440 C annealed, (d) 740 C

annealed, (¢) 1040 ‘C annealed, and (f) matrix
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Fig.9 XPS survey spectra of corroded layer before and after etching
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Effects of Annealing Temperature on Textures and Corrosion Resistance of Hafnium Bars

Cai Wenbo', Wu Yu"2, Yao Xiunan', Zhao Hongleil’z, Chen Hao', Zhang Kaiyuel, Zhu Bo®
(1. Xi’an Nobel Rare Metal Materials Co., Ltd, Xi’an 710065, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(3. Xi’an Hantang Analysis and Testing Co., Ltd, Xi’an 710065, China)

Abstract: The evolution of macro-texture of hafnium bars at different annealing temperatures was investigated by X-ray diffraction (XRD). The
morphology and composition of corrosion products of hafnium bars at 360 ‘C/18.6 MPa for 28 d water was investigated by scanning electron
microscope (SEM) and X-ray energy spectrum analysis (EDS) and X-ray photoelectron spectroscopy (XPS), and the valence state and migration of
corrosion products was characterized. The results shows that four types of textures appear on the RD-TD plane of the hot-rolled hafnium bars,
appearing as axial complex textures. The texture of the basal { 0002 } shows a strong heredity in each stage, and the rest of the textures has
changed differently. The corroded layer of the hafnium bars is formed by stacking oxide particles from 10 to 100 nanometers, and the corrosion
rate of prismatic {101 0} annealed texture is faster than that of basal {0002} annealed texture. The corroded layer preferentially forms Hf**"
oxide, and then Hf" loses electrons and becomes Hf*, forming HfO, with oxygen during the growth.

Key words: hafnium bars; textures; corrosion resistance; XPS
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