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Table 1  Chemical compositions of Zr-0.75Sn-0.35Fe-0.15Cr- 
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Alloy  Sn Fe Cr Nb Zr 

0Nb 0.83 0.38 0.19 - Bal. 
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1  Zr-0.75Sn-0.35Fe-0.15Cr-xNb He
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+ №  

Fig.1  Distributions of He
+
 irradiation damage dose and concentration 

with depth in Zr-0.75Sn-0.35Fe-0.15Cr-xNb alloys 
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2  Zr-0.75Sn-0.35Fe-0.15Cr-xNb TEM Ἕ ԋ №  

Fig.2  TEM bright field images of the microstructures (a, b) and size distribution of the second phase particles (c, d) of 

Zr-0.75Sn-0.35Fe-0.15Cr-xNb alloys: (a, c) x=0 and (b, d) x=1.0 
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3  Zr-0.75Sn-0.35Fe-0.15Cr-xNb Ҭ ԋ TEM ἝȁSAED EDS№  

Fig.3  TEM bright field images, SAED patterns and EDS results of the second phase particles in 0Nb alloy (a-c) and 1.0Nb alloy (d) 

 

 

 

 

 

 

4  He
+

0Nb TEM Ἕ B ᴆҊ Ṑ TEM Ἕ 

Fig.4  TEM bright field image of the cross-sectional microstructure of the irradiated 0Nb alloy (a), under-focused (b) and over-focused (c) 

magnified TEM bright field images of region B marked in Fig.4a 

 

 

 

 

 

 

5  He
+

1.0Nb TEM Ἕ B ᴆҊ Ṑ TEM Ἕ 

Fig.5  TEM bright field image of the cross-sectional microstructure of the irradiated 1.0Nb alloy (a), under-focused (b) and over-focused (c) 

magnified TEM bright field images of region B marked in Fig.5a 
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6  He
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0Nb 1.0Nb Ҍ STEM-BFἝ 

Fig.6  STEM-BF images of the regions in 0Nb alloy (a-c) and 1.0Nb alloy (d-f) at different depths from the outer surface after He
+
 

irradiation (the images were taken under the observation conditions of B = [2110] zone axis and g= (0111) diffraction vector) 
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7  He
+

0Nb ῤ ԋ EDS№  

Fig.7  HAADF image of the irradiation damage peak region about 4.3-5.0 ɛm away from the outer surface of the 0Nb alloy (a);      

TEM bright field image (a) and HRTEM image and the corresponding FFT pattern (b) of P1; EDS element mappings (d-g) 

corresponding to Fig.7a; composition profiles corresponding to the scanning lines 1 (h) and 2 (i) marked in Fig.7a 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8  He
+

1.0Nb ῤ ԋ EDS№  

Fig.8  HAADF image of the region about 4.0-4.7 ɛm from the outer surface of the 1 dpa irradiated 1.0Nb alloy (a); TEM-BF image (b) 

and HRTEM image and the corresponding FFT pattern (c) of the second phase particle P5; composition profiles corresponding to 

the scanning line 3 (d), line 4 (e) and line 5 (f) marked in Fig.8a 
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