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Fig. 1 Phase diagram of U-Nb alloy!"
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Fig. 2 Size of ingot(a) and casting process parameters(b)
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Fig.3 Optical images of as-cast U-5.5Nb alloy at different positions: (a), (b) At top; (c), (d) At middle; (e), (f) At bottom; (a), (c), (e)

In low magnification; (b), (d), (f) In high magnification
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Fig. 4 SEM images of as-cast U-5.5Nb alloy at different positions: (a), (b) At top; (c), (d) At middle; (e), (f) At bottom; (a), (c), (e)

In low magnification; (b), (d), (f) In high magnification
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Fig. 5 XRD patterns of as-cast U-5.5Nb samples
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Fig. 6 Cellular decomposition and mechanisms of U-5.5Nb alloy at grain boundary: (a) SEM images of cellular decomposition at

grain boundary in U-5.5Nb alloy; (b) Schematic illustration of thermally activated motion of boundary mechanism'
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Fig. 7 Morphologies of cellular decomposition
surrounding Nb,C inclusion: (a) Low magnification;
(b) High magnification at interface; (c) EDS data for
Nb,C inclusion
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Fig. 8 Schematic diagram of microstructure evolution mechanism at interface of inclusion: (a) Cellular decomposition of y grain

Nb,C inclusion Nb,C inclusion

adjacent to an Nb,C inclusion; (b) Coarsening of y,_, lamellae and thickening of y,—, adjacent to former y/Nb,C inclusion boundary;

(c) “Necking” of y;-, lamellae resulting from tendency for interfacial area reduction; (d) Separation ofy,_, lamellac from former

»/Nb,C inclusion boundary”]
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Cellular decomposition of as-cast U-5.5Nb alloy

CHEN Dong, DENG Hong-zhang, TANG Qing-fu, WANG Zhen-hong, SU Bin, ZHANG Xin-jian, MENG Da-qiao

(Materials Institute, China Academy of Engineering Physics, Jiangyou 621907, China)

Abstract: The microstructures and phase transformation of as-cast U-5.5Nb alloy were investigated during continuous

cooling. The results show that the incomplete cellular decomposition happens in the matrix which exhibits a pearlite-like

morphology with the interlamellar spacing of about 86—186 nm, and the preferential sites initiate at prior y grain

boundaries and inclusions. The XRD analysis shows that the lamellar microstructure is composed of a phase with

depleted Nb element and y,-, intermediate phase with rich Nb element. Moreover, The detailed characterization of

morphology in grain boundary combining with the calculation indicate that the classical thermally activated motion of the

boundary mechanism by Fournelle and Clark can successfully explain the cellular decomposition of the as-cast U-5.5Nb

alloy. Some new insights are also found in inclusions interface that a continuous film of y,_, phase with a thickness of

30—60 nm and a discontinuity between the inclusion and the cellular decomposition colonies are observed.

Key words: U-NbD alloy; microstructure; phase transformation; cellular decomposition
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