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Fig. 1 Grain maps of samples by

EBSD: (a) As-received; (b) (560 C, 3
h); (c) (580 C, 3 h); (d) (600 C, 3 h);
(e) (620 'C, 3 h)
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Fig. 3 Distribution and morphologies
of SPPs of Zr-Nb-O-Cu alloy: (a) As-
received; (b) (560 C, 3 h); (c) (580 C,
3 h); (d) (600 C, 3 h); (e) (620 'C, 3 h)
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Fig. 4 TEM images and EDS spectra of particles of Zr-Nb-O-Cu alloy: (a) TEM image of as-received alloy; (b) TEM image alloy
prepared by (580 C, 3 h); (c) EDS result of P1 in Fig.(a); (d) EDS result of P2 in Fig. (a)
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Fig. 5 Morphologies of second phase
particles(SPPs) in Zr-Nb- O-Cu alloy

and EDS distribution of elements:
(a) Morphology of SPPs; (b), (c)
Distributions of alloying elements of

SPPs in Fig. (a)
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Fig. 6 TEM images((a), (¢)) and selected area electron diffraction(SAED)((b), (d)) of -Nb((a), (b)) and Zr-Nb-Fe phase((c), (d))
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Table 1 Mechanical properties of samples under different

processing conditions from three directions

Processing n r

condition RD 45° TD RD 45° TD

As-received  0.15 0.12  0.10 2.57 507 4.16
(560 'C,3h) 0.13 0.10 0.07 269 477 585
(580 °C,3h) 0.15 0.12 0.10 349 528 648
(600 C,3h) 0.14 0.11 0.09 3.01 499 939
(620 °C,3h) 0.14 0.11  0.08 343 439 694

5 n A8AE 3 N7 EAAEE MR IES . RS2
580 "CiBK 3 h FEf I n (H I N ECKE 0.15, HARTZ
38 n (H S EAM AR BT T . 358
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Lo RrARRL Y R T SO IR, W7 RS
R BB B, AR AE T’ 9(a)li

B 9 RD 7y [A) S A b 9 Wy
Uz

Fig. 9 Fractured surface morphologies

of sample during tensile-test in RD:
(a) As-received; (b) (560 C, 3 h);
(c) (580 C, 3 h); (d) (600 C, 3 h),
(e) (620 'C, 3 h)
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Influence of annealing on microstructure and
properties of a novel zirconium alloy

ZHANG Fu-quan"?, HUANG Yang-zheng"?, ZHOU Dian-wu?, LIU Jin-shui', WANG Lian®

(1. College of Materials Science and Engineering, Hunan University, Changsha 410082, China;

2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China;
3. State Nuclear Bao Ti Zirconium Industry Company, Baoji 721013, China)

Abstract: Scanning electron microscopy(SEM), electron backscatter diffractometry(EBSD), X-ray diffractometry(XRD),

transmission electron microscopy(TEM) and universal testing machine were used to research the effects of vacuum

annealing on the microstructure and mechanical properties of a novel Zr-Nb-O-Cu alloy. The results show that the grain

is equiaxed possessing an average size of 2.5 pm and the strength of basal texture is reduced by being annealed at 580 C
for 3 h, {0001} (1010) and {0001} (1120) texture exist stably. The second phase particles (SPPs) are body-centered
cubic (BCC) f-Nb phase and hexagonal close packed (HCP) Zr-Nb-Fe phase, it disperses inside the grain and along the

grain boundary and its size is concentrated in 30—150 nm. Comparing to original material, the yield strength(c) and

tensile strength(oy,) after annealing are decreased in rolling direction (RD) and transverse direction (TD), the fractured

surfaces are ductile. There are significant differences in strain hardening index (n) and plastic strain ratio () in three

directions. The factors including the size of grains and the SPPs, the transform of texture, have considerable effect on the

mechanical properties.

Key words: novel zirconium alloy; texture; second phase; mechanical property; annealing
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