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Table 1  Nominal composition of three zirconium alloy 

tubes (ω/%) 

Alloy Sn Nb Fe Cr Si Ge Zr 

SZA-4 0.8 0.25 0.35 0.1 - 0.05 Bal. 

SZA-6 0.5 0.5 0.3 - 0.015 - Bal. 

Zr-4 1.5 - 0.2 0.1 - - Bal. 
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� 1  29�:/<L Zr-4<AYZ[\GH SEM�� 

Fig.1  SEM micrographs of SZA-4 (a), SZA-6 (b) and Zr-4 (c) alloys under as-received condition 
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Fig.2  TEM micrographs of SZA-4 (a

1

, a

2

), SZA-6 (b

1

, b

2

) and Zr-4 (c
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, c
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) alloys under as-received condition 
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� 3  29�:/<L Zr-4<AYZ[\GH XRD�� 

Fig.3  XRD patterns of two kinds of new zirconium alloys and 

Zr-4 alloy under as-received condition 

 

 

 

 

 

 

 

 

 

 

 

� 4  29�:/<L Zr-4<AYZ[\GHIDJK 

Fig.4  Comparison of hydrogen absorption properties of two 

kinds of new zirconium alloys and Zr-4 alloy under as- 

received condition 
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Fig.5  SEM micrographs of SZA-4 (a), SZA-6 (b) and Zr-4 (c) alloys under full recrystallization annealing condition 
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Fig.6  XRD patterns of two kinds of new zirconium alloys and 

Zr-4 alloy under full recrystallization annealing condition 
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� 7  SZA-4= SZA-6/<AdefUghi[\GH TEM��=~��:��xH���SAED��L EDSK� 

Fig.7  TEM images of second phase particles in SZA-4 (a~c) and SZA-6 (d~f) zirconium alloys under full recrystallization annealing 

condition (the insets are SAED patterns and EDS spectra of particles) 
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Fig.8  Comparison of hydrogen absorption properties of two 

kinds of new zirconium alloys and Zr-4 alloy under full 

recrystallization annealing condition 
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 SZA-4 alloy after recrystallization annealing

 SZA-6 alloy after recrystallization annealing

 Zr-4 alloy after recrystallization annealing
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Abstract: The hydrogen absorption properties and mechanism of two kinds of newly developed zirconium alloy (SZA-4 and SZA-6) tubes 

and Zr-4 alloy tube under the electrolytic hydrogenation condition were investigated. The results show that the hydrogen absorption 

tendency of SZA-4 alloy is higher than that of SZA-6 alloy under the as-received condition, while, after the recrystallization annealing, the 

hydrogen absorption tendency of SZA-4 alloy decreases, and the hydrogen absorption tendency of SZA-6 alloy increases. As a result, the 

hydrogen absorption tendency of SZA-6 alloy is higher than that of SZA-4 alloy, and both of them have a higher hydrogen absorption 

tendency than that of the traditional Zr-4 alloy. The changes of the hydrogen absorption tendency of SZA-4 and SZA-6 zirconium alloys 

are related to the precipitation of SPPs. A large amount of precipitated (Zr, Nb)

2

Fe SPPs with fcc crystal structure in the SZA-6 alloy after 

recrystallization annealing lead to the hydrogen absorption tendency increasing. 

Key words: zirconium alloy; second phase particle; recrystallization annealing; electrolytic hydrogen charging; hydrogen absorption 

property 
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