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Fig.1  9-cell high purity niobium RF superconducting cavity
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Fig.2  Vacuum in the melting chamber of high purity Nb ingot 
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Fig.3  High purity niobium ingot 
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Fig.4  Vapour pressure-temperature curves of different elements
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Fig.5  Elements content changed with different melting times in Nb 

ingot: (a) O, N, H, C and (b) W, Mo, Ta 
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Table 1  Impurity content of high pure niobium ingot used for 

RF superconducting cavity (µg/g) 

Element DESY standard NIN ingot 

H �2 �2 

N �10 �10 

O �10 �10 

C �10 �10 

Ta �500 �100 

W �70 �10 

Mo �50 �10 

Ti �50 �1 

Fe �30 �1 

Ni �30 �1 
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Fig.6  RRR value of high pure Nb ingot changed with different 

melting times 
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Fig.7  RRR values fitted by Eq. (4) and (5) 
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Fig.8  Difference of RRR values between the edge and the center of 

highly pure niobium ingot 
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Preparation of High Purity Niobium Ingot for RF Superconducting Cavity 

 

Ren Junshuai, Zhang Yingming, Guo Xuepeng, Xi Enping, Wang Juan 

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: The high purity niobium ingot for RF superconducting cavities was prepared by electron beam melting of more than three times under 

high vacuum. The obtained high pure niobium ingots have a purity more than 99.99% and an RRR value more than 300. The purity of the niobium 

ingots has reached the standard specifications of RF superconducting cavities. The RRR value of high purity niobium ingot is mainly affected by 

interstitial impurities such as H, N, O, and C. With increasing the times of electron beam melting, the interstitial impurities can be removed 

effectively, and the RRR values increase steadily. RRR value and impurity content should be combined to evaluate the quality of high purity 

niobium, since the impurity content alone is insufficient. 

Key words: high purity niobium; RRR value; electron beam melting 
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