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Fig.1 Microstructures of Zr-Sn-Nb alloy: (a) metallographic
structure and (b) SEM morphologies of SPPs

Gt BRI E AN AL, & 1b AT,

RD RD
Rt jid

<o
(1010}

{0001}

RD

0001

Zr-Sn-Nb & & AAE 2 Fp RS EE A (& 1h 1
Piv Po FT7R), KRR R ~F 2979 100 nm, /INFIRL R SF 24
oA 50 nme. HkGH 2 e b — ik X R Zr-Sn-Nb &
BEE AR PRI T RIS, IR T
KRFRLF A Zr-Nb-Fe #i1, B/NRFRF RN B-Nb
¥iF. Shishov?, Toffolon B3 &5 AR A4+ Zr-Sn-
Nb-Fe & 4 158 AR REEAT TRF 7L, KLY Zr-
1.0Sn-1.0Nb R &4+ Fe & EE/DE, 5 4N g-Nb
i LA K& HCP 454 1) Zr(Nb, Fe), Fi+ .

2 2}y Zr-Sn-Nb & 471 M I B B A s b 1] o AL
2a AILAE AR 2 HH 05 1) {0001 3k T X Ui 21
¥, HH[0002] M 7E 7 #4 TD-ND ~FH N, 1 TD
TR 30 454 2b, FLLR IR 2 BRI
<1010>//RD, T/ 4 f KL <1120 >//RD . X 4l %
DL HeB Ak e (i Zr-2. Zr-4. N18)ZA8 &3 F2 rh 41 Hy
HARNRIEAT IR, RIS R A A LA~
W 2 T B {0001} 56 1) X 04 2, HL &R A
<1010>//RD; ¥4 L7k A 7E 48 3k v 6] 38 K 5 i IR K
G, ki FESE C fE 030° ARIEUA K H
<1010>//RD #74% A<1120>//RD**,

Kl 3 Jy Zr-Sn-Nb & < if #4 EBSD 2H 24 5 44 Ji5 15 5]
1 R ) 22 Ay A B . ATLLE Y, Zr-Sn-Nb & &7
4 SR ) 22 SR PR 59R 30 i . LA 5
5 151> 2979 10%; i 30 Kbk 2, 2924 9%, HH T Zr-Sn-Nb
G G M A R AR — B 1 BT AT B R AR 1/
FEE G 5t DR Ub R ) 22 2 7E 59 B AR s 3 41,
1T A 50K H (1) Zr-Sn-Nb & 4717 #4 o 17 76 % {0001}
<1010>#1{0001}<1120>2 Fi 2R AL [ 41y, X 2 F 2

RO a




% 3

kR4 EE: Zr-Sn-Nb & 44U 5 f1 246 + 689«

2 Zr-Sn-Nb & &R A, Ak A
Fig.2 Pole figures (a) and inverse pole figure (b) of Zr-Sn-Nb alloy
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Fig.3 Misorientation angle distribution of Zr-Sn-Nb alloy
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Fig.4 Orientation imaging microscopy OIM images (a, c) and the corresponding inverse pole figures (b, d) for two kinds

of grains of Zr-Sn-Nb alloy: (a, b) >5 pm and (c, d) <2 pm
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Fig.5 Stress-strain curves of Zr-Sn-Nb alloy strip at different temperatures: (a) 25 °C, (b) 200 °C, and (c) 400 C
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Fig.6  Schmid factor distribution of prism <a> slip (a~c) and basal <a> slip (d~f) at different orientations
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Texture and Tensile Properties of Zr-Sn-Nb Alloy

Zhang Fuquan®, Ma Yongfu®, Zhou Dianwu?, Liu Jinshui', Song Jianli®
(1. Hunan University, Changsha 410082, China)

(2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

(3. China North Nuclear Fuel Corporation, Baotou 014035, China)

Abstract: A series of tensile tests for Zr-Sn-Nb alloy strip were carried out at 25, 200 and 400 <C. The effect of texture on the mechanical

properties of zirconium alloy was studied by Electron Backscatter Diffraction (EBSD). The results show that Zr-Sn-Nb alloy strip

possesses typical basal texture with twin peaks, and [0002] basal poles (in TD-ND plane) tilted #30°in TD. The larger grains mostly

belongs to the {0001} <1010 > and {0001} <1120 > texture while the smaller grains are in the {0001} <1010 > orientation. Due to the

texture, the strip presents mechanical anisotropy. The o5 is highest in TD and lowest in RD; the oy is highest in RD and lowest in 45°

direction. With the increase of temperature, both o5 and oy, decreases. Besides, Ags and Aoy, decrease too, but Ass decreases more obviously.

The elongation of strip increases with the temperature increasing. However, the elongation of strip at 400 <C is smaller than that at 200 <C,

which is attributed to the decrease of grain boundary strength and dynamic strain aging.

Key words: Zr-Sn-Nb alloy; tensile properties; texture; anisotropy
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