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Fig.1  Microstructure of sample water quenched at 1500 | 

400 µm 
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Fig.2  Microstructures of samples water quenched at different temperatures following hoding at 1500 |���

(a) 1340 |, (b) 1330 |, (c) 1310 |, (d) 1270 |�(e) 1240 |, and (f) 1210 | 
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Fig.3  Relationship of volume of residual liquid and  

solidification temperature 
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Fig.4  Morphology of dot precipitation in solid phase of 

solidification U-Nb alloy samples: (a) OM image and  

(b) SEM image 
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Fig.5  EDS spectra of point A (a) and point B (b) in Fig.4b 
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Fig.6  Morphologies of solidification U-Nb alloy samples at 1330 | (a), 1270 | (b), and 1210 | (c)
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� 1  � 6����� Nb �	 

Table 1  Nb content of each zone in Fig.6 (ω/%) 

Zone 1 2 3 4 5 

Nb content 10.63 8.01 1.67 5.06 1.13 

Zone 1: γ solid phase at 1330 |; Zone 2 and 3: γ solid phase and 

liquid at 1270 |; Zone 4 and 5: γ solid phase and residual liquid 

at 1210 | 
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Solidification Characteristics and Micro-Segregation of Sub-Eutectoid U-Nb Alloy 
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Abstract: The solidus, liquidus and volume of residual liquid were achieved by analyzing the solidification behavior of a sub-eutectoid 

U-Nb alloy. Results show that the dentritic crystal connects with each other and residual liquid is separated by solid phase during terminal 

solidification. Thus, serious micro-porosity form easily in isolated residual liquid area for the filling channels plugging and residual liquid 

unable to fill the pore, and the amount of porosity in casting is about 1.6% derived from theoretical calculation. The segregation 

coefficients of niobium at intermediate and terminal solidification are 0.16 and 0.11, respectively, which indicates that Nb is a strong 

negative segregation element and it severely clusters in the dendritic area.�

Key words: sub-eutectoid U-Nb alloy; solidification; micro-segregation 
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