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Fig.1  Scheme of Spinning Processing 
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Fig.2  Microstructure of the alloy before spinning 

 

 

 

 

 

 

 

 

 

 

 

� 3  89OC�J SEML� 

Fig.3  SEM morphologies of the alloy after spinning:  

(a) inner wall, (b) middle, and (c) outer wall 
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Fig.4  Microstructure of the alloy after heat treatment:  

(a) 600 T,�1 h, (b) 655 T,�1 h, and (c) 700 T,�1 h 

50 µm 

12.5 µm 

a b 

12.5 µm 

c 

50 µm 

a 

b 

c 

25 µm 



�1416�                                           ������!�	                                          � 38� 
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Fig.5  U-rich section of U-Nb binary phase diagram 
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� 6  89+700 T�1 hYZOC�Jjklm 

Fig.6  Microstructures of the alloy after spinning+annealing at 

700 T for 1 h: (a) inner wall and (b) outer wall 
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� 7  �KLC�1 700 T�2 1 hOJlm 

Fig.7  Microstructure of the undeformed alloy after annealing 

at 700 T for 1 h 
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� 8  ef?�5C�J XRD�� 

Fig.8  XRD patterns of the alloy 
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Effect of Cold-Spinning and Heat Treatment on the Microstructure 

of Sub-Eutectoid U-Nb Alloys 

 

Zhang Xinjian, Wang Xiaolin, Luo Chao, Zhou Nanqiang 

(National Key Laboratory for Surface Physics and Chemistry, Mianyang 621907, China) 

 

Abstract: The sub-eutectoid U-Nb alloy tube was spun with reduction ratio of 15% at room temperature. The samples sectioned from the 

spun tube were annealed at 700, 655 and 600 T in the vacuum for 1 h, respectively. The effects of cold-spinning and different 

temperature annealing on the microstructure evolution were studied by means of optical metallography(OM), scanning electron 

microscopy(SEM) and X-ray diffraction (XRD). The results indicate that cold-spinning deformation can refine the initial microstructure by 

mechanical breaking. The alloy after different-temperature annealing had different α+γ binary phase pealite microstructure, i.e. 

particle-like at 600 T, layer-like at 655 T and stick-like at 700 T.  

Key words: sub-eutectoid U-Nb alloy; cold spinning; heat treatment; microstructure 
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