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Fig.1  Schematic diagram of the experimental equipment for the 

dissolution and diffusion of Nb in U melt 
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Fig.2  Niobium rod dissolved in U melt at different tempera- 

tures (black line refers to the measure position) 
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Table 1  Diameter data of Nb rod before and after dissolution 

in U melt with different temperatures 

Temperature of 

U melt/� 

Diameter of Nb rod 

before dissolution/mm 

Diameter of Nb rod 

after dissolution/mm 

1250 10.0±0 9.6±0.05 

1350 10.0±0 9.0±0.05 

1450 10.0±0 8.0±0.05 

Note: data measured at the same height with thermal couple position 

Initial 

state 

1250  � 

10 min 

1350  � 

10 min 

1450  � 

10 min 
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Fig.3  Schematic diagram of the dissolution of Nb rod in U melt 
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Fig.4  Mathematical model of the dissolution of Nb rod in U melt 
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Fig.5  Moving velocity of the U/Nb interface and the dissolution 

flux of Nb rod at different temperatures 
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Fig.6  lnJ-1/T curve 
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Fig.7  SEM image of the U/Nb interface after 10 min dissolution 

of Nb rod in 1450 � U melt 
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Fig.8  Dissolution of Nb rod in U melt: (a) without magnetic 

stirring; (b) with magnetic stirring; (c) SEM image of the 

U/Nb interface with magnetic stirring 

 

� U/Nb JK:;���� 7ª@������S�

U/NbJK:;���#$��²³´]�*vµ¶�

����¬JK·¸¹ U/Nb ��Aº�»¼78)

�����½¾¬¿À?,0�vMwIGZ�E.

[�
T}����������
½¾¬¿À?Á

yGZ��� Nb3���%"k~Â�GZ��� U

3�Ãk�����cÄ�ÅÄÆEF Nb �%� U

3��ÃkÇk�ÈÉÆ:;ÊË�Ì:;Í`�G

ZJK·¸ÎÏÈÉ�ÐÑ�½¾¬¿¬GZ���

ÒÓ«z78ÈÉÆGZ���#$��²³ÔÕ�

Ö¸�×Ø°±ÆGZ ��
I�JK�����S

�#$��²³´]� -.Ùk6ÚMÆ�-Û� 

��������

1) G ��
I�JK·¸ÎÜ��
�Ýk

ÞÄ�ÈÉ�G ��
I��ßJK:;ÊËàá

J

0

!� 3129 kg/(m

2

·s)�Ð�ß:;âj8 Q!� 176 

kJ/mol�G ��
IJK·¸)��
Ýk�01

ã� v=0.3651exp(–21150/T)� 

2) G ��
�JK:;¥ÙI�U/Nb ��6

ABÆ#$����O U/Nb :;�© U ( Nb I�

a 

b 

c 



�1988�                                           &�'()*+,-                                          � 49. 

T:;�WX�G ��
�JK�*[\:;-JK^

_`�� 

3) ����7O=ÅÄG ��
I�JK·

¸�&¬ U/Nb JK:;���#$��Aºä³=

å»¼� 

 

����    References 

[1] Zhang Wenxiang(/01), Wang Chunsheng(234), Hu Xiao- 

dan(567). Uranium Metallurgy Technology(
8',9

:)[M]. Beijing: China Atomic Energy Press, 2013 

[2] Morrell J S, Jacksom M J. Uranium Processing and Properties 

[M]. Berlin: Springer, 2013 

[3] Yemel Yanov V S, Yevstyukhin A L. The Metallurgy of Uranium, 

Thorium and Plutonium[M]. London: Pergamon Press, 1964 

[4] Tetsui T. Intermetallics[J], 2002, 10(3): 239 

[5] Sha J, Hirai H, Tabaru T et al. Materials Science and Engine- 

ering A[J], 2004, 364(1-2): 151 

[6] Wu Xingjun(;<=). Preparation of Niobium-Based Ultrahigh 

Temperature Alloy Ingot & Selection of Crucibles for 

Directional Solidification(Nb >?@AB'CB'D�EF

%GHIJKLM�NO )[D]. Xi’an: Northwestern Poly- 

technical University, 2006 

[7] Koike J, Kassner M E, Tate R E et al. Journal of Phase Equi- 

libria[J], 1998, 19(3): 253 

[8] Sun Zhenyan(PQR), Liu Chunming(S3T). Diffusion and 

Transformation in Alloy(B'
���+UV)[M]. Shenyang: 

Northeastern University Press, 2002 

[9] Yang Guang(W X), Zhao Endi(YZ[), Qin Lanyun(\]^) 

et al. Rare Metal Materials and Engineering(&�'()*+

,-)[J], 2017, 46(4): 966 

[10] Zhang Junkai(/_`), Zhang Qin(/ a), Li Ying(b c). 

Rare Metal Materials and Engineering(&�'()*+,

-)[J], 2017, 46(1): 274 

[11] He Yanjie, Li Qiulin, Liu Wei. Materials Letters[J], 2011, 

65(8): 1226 

[12] Van Loo F J J, Rieck G D. Acta Metallurgica[J], 1973, 21(1): 

61 

[13] Jiang S Y, Li S C, Zhang L. Transactions of Nonferrous 

Metals Society of China[J], 2013, 23(12): 3545 

[14] Lopez G A, Sommadossi S, Gust W et al. Interface Science 

[J], 2002, 10(1): 13 

[15] Dash J G. Reviews of Modern Physics[J], 1999, 71(5): 1737 

[16] Chou T, Nelson D R. Physical Review E[J], 1996, 53(3): 

2560 

[17] Burakovsky L, Preston D L, Silbar R R. Physical Review B[J], 

2000, 61(22): 15 011 

 

 

Dissolution and Diffusion of Niobium in Uranium Melt 

 

Deng Hongzhang, Wang Zhenhong, Zhao Fuze, Song Kan, Su Bin 

(China Academy of Engineering Physics, Mianyang 621907, China) 

 

Abstract: The dissolution and diffusion of Nb in U melt was investigated using experimental method. The actual dissolution rate of Nb in 

U melt with different temperatures was obtained. The dissolution rate of Nb in U melt v and the melt temperature T have a relation of 

v=0.3651exp(–21150/T). Scanning electron microscope observation shows that sheet structure forms at the U/Nb interface during the 

dissolution process of Nb in U melt. When electromagnetic stirring is used, the dissolution rate of Nb in U melt increases obviously and 

the morphology of sheet structure at the U/Nb interface changes.  

Key words: uranium-niobium alloy; solid-liquid interface; dissolution; diffusion; electromagnetic stirring 
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