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Abstract

Sheets of a new zirconium alloy were undergone hot-rolling at 750°C~800°C for 3 or 4 passes, sub-
sequent cold-rolling and final annealing at 540°C~600°C for 1.5~50 h. In this study, the change in
the microstructure caused by the working was investigated, and the effect of the microstructure
change on uniform corrosion and the tensile properties was analyzed. The results showed that
both original and worked sheets are partially recrystallized and working did not influence the
texture. In the process of cold-working and followed annealing, fine particles were precipitated.
However, the quantities of the fine particles in the matrixes of worked sheets were less than that
of the original. The resistance of uniform corrosion is improved after the working. The defect con-
centration in the matrix is the dominant factor influencing the uniform corrosion. The original sheets
and worked sheets annealed at 580°C for a short time were selected to compare tensile properties at
room temperature and 375°C. In general, strengths decrease but the plasticity slightly increases after
the working. Tensile properties of sheets with various working processes show little difference. The
quantity of secondary phase is the principal factor affecting the mechanical properties.
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Figure 1. SEM images of (a) original and (b) 780-3 580-1.5 sheets
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Figure 2. Distributions for the particle diameter of original and typical worked sheets
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Figure 3. Pole figures of original sheets
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Figure 4. Maps of (a) grain boundaries in which black lines represent high-angle boundaries (>15°), whilst white low-angle

boundaries (2°~15°) and (b) recrystallization in which blue areas represent fully-recrystallized microstructures; red deformed
microstructures and yellow sub-structures for original sheets
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Figure 5. Pole figures of representative worked sheets
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Table 1. Maximum strengths of basal textures for macrotextures of typical sheets
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JRAR KL 8.8
750-3 580-1.5 5.7
780-3 540-1.5 7.7
780-3 560-1.5 6.3
780-3 600-1.5 6.1
780-3 580-1.5 53
780-3 580-50 57
780-4 580-1.5 5.7
780-4 580-50 53
800-3 580-1.5 7.0
800-3 580-50 7.0
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Table 2. Matrix constitutions of the matrix for typical sheets
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780-3 600-1.5 h 27.1 67 5.98
780-4 580-1.5 h 2.34 90.5 7.15
780-4 580-50 h 21.7 68.2 10.1
800-3 580-1.5 h 7.36 87.6 5.01
800-3 580-50 h 233 66.8 9.91

it TEM #E— B HridoW A ZrT LUREL,  JRARAS AN A B4R vh A7 A KRB S5 i hn e, a0l 6
B . TR AR UNUIE S5 B A7 45 A A 4R X

Figure 6. Typical TEM maps of (a) original and (b) 780-3 580-1.5 sheets
6. HAIRATHY TEM B: (a) RARAFI (b) 780-3 580-1.5
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Figure 7. Weight gain as a function of exposure time for the original sheet and typical worked sheets
during corrosion in 360°C/18.6 MPa deionized water
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Figure 8. Tensile properties of typical sheets at room temperature and 375°C
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Figure 9. Appearances of fractures of original sheets at (a) room temperature and (b) 375°C
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