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Abstract: This study conducts annealing heat treatments on finished products with the thickness of 8§ mm, 18 mm, and
20 mm at 500 °C, 530 °C, and 560 °C for one hour, respectively, to study the evolution of microstructure, hardness, and
tensile properties of hot-rolled industrial-grade pure zirconium Zr702 plates before and after annealing. The results
indicate that as the annealing temperature increases, the microstructure gradually transforms from deformed fibrous
strip structures into equiaxed grains, accompanied by grain size increases. At the same annealing temperature, the
recrystallization degree of the 8 mm hot-rolled plate is significantly improves compared to the 20 mm hot-rolled plate.
The high deformation energy storage during hot rolling provides a greater driving force for recrystallization.
Deformation twins initially form in the microstructure of 20 mm hot-rolled plate, and then with the increase of
deformation, the twins disappear and the grains are further refined. The deformation mode of the plate changes from
twinning to dislocation slip, and the strengthening mode changes from twin strengthening to fine grain strengthening.
The texture of the 20 mm hot-rolled plate is T-texture, while the 8 mm hot-rolled plate is mainly basal
B-texture/bimodal B-texture. When the thickness of the plate decreases from 20 mm to 8 mm, the difference in
transverse and longitudinal yield strength decreases from above 70 MPa to below 20 MPa.
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Fig.1 Metallographic photographs of Zr702 plates as hot-rolled state and after annealing at different temperatures:
(a) 8 mm-HR; (b) 8 mm-500 °C; (c) 8 mm-530 °C; (d) 8 mm-560 °C; (e) 20 mm-HR; (f) 20 mm-500 °C;
(g) 20 mm-530 °C; (h) 20 mm-560 °C
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B2 #ELE K 560 °CIR KA Zr702 HiA4 i) IPF [
Fig.2 IPF diagrams of Zr702 plates as hot-rolled state and after annealing at 560 °C:
(a) 8 mm-HR; (b) 8 mm-560 °C; (¢) 20 mm-HR; (d) 20 mm-560 °C
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Fig.3 Vickers hardness of Zr702 plates as hot-rolled state and

after annealing at different temperatures
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Fig.4 Room temperature tensile strength of Zr702 plates in both transverse and longitudinal directions as hot-rolled state and after
different heat treatments: (a) Ry in transverse direction; (b) Rpo2 in transverse direction; (c) 4 in transverse direction; (d) Rn in

longitudinal direction; (e) Rpo.2 in longitudinal direction; (f) 4 in longitudinal direction
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Fig.5 Pole figures of Zr702 plates as hot-rolled state and after annealing at 560 °C: (a) 8 mm-HR; (b) 8 mm-560 °C;
(¢) 20 mm-HR; (d) 20 mm-560 °C
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Fig.6 Differences in transverse and longitudinal tensile properties of Zr702 plates as hot-rolled state and

after annealing at 560 °C: (a) tensile strength; (b) yield strength; (c) elongation
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Fig.7 KAM diagrams of Zr702 plates as hot-rolled state and after annealing at 560 °C: (a) 8 mm-HR; (b) 8 mm-560 °C;

(c) 20 mm-HR; (d) 20 mm-560 °C
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Fig.8 Fracture morphologies of longitudinal tensile specimens of Zr702 plates as hot-rolled state and after annealing at 560 °C:

(a) 8 mm-HR; (b) 8 mm-560 °C; (¢) 20 mm-HR; (d) 20 mm-560 °C
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