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Fig.1 XRD patterns of Zr-4 alloy after hydrogen absorption

under different pressures
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Fig.2 TEM image and SAED patterns of a-Zr and J-ZrHi¢ in
Zr-4 alloy after hydrogen absorption under pressure of
4x10° Pa: (a) TEM image, (b) SAED pattern of area A,
(c) SAED pattern of area B, and (d) SAED pattern of

interface of area A and B
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Fig.3 TEM image and SAED patterns of a-Zr and J-ZrHi6 in

Zr-4 alloy (another group) after hydrogen absorption under
pressure of 4x10° Pa: (a) TEM image, (b) SAED pattern of
area A, (c) SAED pattern of area B, and (d) SAED pattern

of interface of area A and B
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Fig.4 TEM image and SAED patterns of a-Zr and 0-ZrHy ¢ after
sample tilted in Fig.3: (a) TEM image, (b) SAED pattern
of area A, (c) SAED pattern of area B, and (d) SAED

pattern of interface of area A and B

KI5 2x10°Pa 2K NI Zr-4 £ 42 1 TEM AR S ide [X #7516 R
Fig.5 TEM image and SAED patterns of Zr-4 alloy after hydrogen
absorption under pressure of 2x10° Pa: (a) TEM image,
(b) SAED pattern of the circle, (c) SAED pattern of matrix,

and (d) SAED pattern of interface between circle and matrix
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Fig.6 TEM (a) and HRTEM (b) images of J-ZrH¢in the Zr-4

alloy after hydrogen absorption under pressure of

4x10°%Pa
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Fig.7 TEM (a) and HRTEM (b) images of &-ZrHig in the

Zr-4 alloy after hydrogen absorption under pressure of

2X10°Pa
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TEM Study of Zirconium Hydrides Precipitated in Zr-4 Alloy

Dou Nana, Song Xiping, Yang Yun, Zhao Chao, Li Rufeng
(State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The type, morphology and orientation relationship of the hydride precipitates in a hydrogen absorbed Zr-4 alloy have been
studied by transmission electron microscopy (TEM). The results show that §-ZrHis and ¢-ZrHig hydrides are found to precipitate
successively with the increase of hydrogen absorption. The §-ZrHie hydrides are mainly in the form of lath and precipitate in the
orientation relationship of (0001),//(001)s and [2 11 0].//[110]; with the a-Zr matrix, while the e-ZrH;g hydrides are in acicular
morphology and precipitate in the orientation relationship of (111);//(111), and [1 12] s/[011]. with the §-ZrHys hydrides. The
close-packed planes of these two hydrides are identified to be parallel. High-resolution TEM observation shows that there exists a great
deal of distortion inside the crystal lattice of the 0-ZrH;¢ and e-ZrH g hydrides, indicating a large stress concentration produced during
their precipitation.

Key words: Zr-4 alloy; hydride; TEM; orientation relationship

Corresponding author: Song Xiping, Professor, State Key Laboratory for Advanced Metals and Materials, University of Science and

Technology Beijing, Beijing 100083, P. R. China, Tel: 0086-10-62333213, E-mail: xpsong@skl.ustb.edu.cn



