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APPENDIX – A 
Water 360oC Corrosion Experiments 

 
 Water 680F autoclaves (Westinghouse)  

Alloys 11-14 - ZrFeCr 
 Alloy 11 - long term
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Alloy 11 - short term
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updated T554 and T556 
 

Alloy 
11  Archived        

          
          

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 

11-1 Zr-0.2Fe-0.1Cr 10.8 19.2 23.9 27.5 30.1 33.0 36.1 38.3 
11-2 Zr-0.2Fe-0.1Cr 11.1 19.4 24.3 28.2 31.9 33.7 36.8 38.9 
11-3 Zr-0.2Fe-0.1Cr 9.8 16.9 20.4 23.5 26.3 27.9 31.2 33.9 
11-4 Zr-0.2Fe-0.1Cr 12.9 22.0 26.2 30.8 33.7 36.2 38.9 41.0 
11-7 Zr-0.2Fe-0.1Cr 11.3 21.0             
11-8 Zr-0.2Fe-0.1Cr 12.3 21.4             

          
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
11-5 Zr-0.2Fe-0.1Cr 11.0 20.1 25.2 28.8 32.0 35.2 38.0 42.5 
11-6 Zr-0.2Fe-0.1Cr 9.8 17.9 22.3 25.3 28.8 32.2 34.5 39.8 

          
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
11-9 Zr-0.2Fe-0.1Cr 10.9 13.4 15.7 17.6 19.5 20.4 22.4 23.9 

11-10 Zr-0.2Fe-0.1Cr 9.6 11.8 14.2 16.5 18.1 19.3 21.0 22.7 
11-11 Zr-0.2Fe-0.1Cr 10.0 12.7 15.0 17.2 18.4 20.0 21.9 24.0 
11-12 Zr-0.2Fe-0.1Cr 10.3 13.0 15.3           
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T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
11-13 Zr-0.2Fe-0.1Cr 18.6 21.9 24.7 27.9 30.2 35.7 43.1 52.2 
11-14 Zr-0.2Fe-0.1Cr 19.4 23.5 26.5 29.8 32.9 38.6 45.2 52.6 

          
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 

  Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
11-15 Zr-0.2Fe-0.1Cr 7.7 10.5 12.8 15.1 18.2 20.3 22.6 26.2 

          
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 

  Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
11-16 Zr-0.2Fe-0.1Cr 6.9 9.3 11.6 13.9 16.7 18.7 20.1 23.2 

 
 
 
 
 
 
 
 
 
 
 

Alloy 11   Alloy 11 (cont-1)       
           
           

T554  240.0 270.0 300.0 330.0 353.0 381.0 409.0 437.0  
Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(18)  

11-1 Zr-0.2Fe-0.1Cr 44.0 54.1 63.1 73.7 85.2 102.5 124.9    
11-2 Zr-0.2Fe-0.1Cr 43.2 53.0 62.2 71.4 81.3 98.6 120.7 145.1  
11-3 Zr-0.2Fe-0.1Cr 40.8                
11-4 Zr-0.2Fe-0.1Cr                  
11-7 Zr-0.2Fe-0.1Cr                  
11-8 Zr-0.2Fe-0.1Cr                  

           
T564  240 270.0 300.0 323.0 351.0 379.0 407 435.0  

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) Gain(17)  
11-5 Zr-0.2Fe-0.1Cr 50.5 60.3 68.3 77.6 93.1 114.7 138.1 163.1  
11-6 Zr-0.2Fe-0.1Cr 49.1 58.3 69.4 81.3 100.6 124.0 148.9 174.1  

           
T556  69.3 83.3 113.3 140.4 173.3 203.3 233.3 263.3  

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16)  
11-9 Zr-0.2Fe-0.1Cr 26.1 28.3 32.0 35.5 37.9        

11-10 Zr-0.2Fe-0.1Cr 24.5 26.2 30.0 33.9 36.5 39.9 45.0 54.6  
11-11 Zr-0.2Fe-0.1Cr                  
11-12 Zr-0.2Fe-0.1Cr                  

           
T562  272 295.0 323.0 351.0 379.0 407 435.0   

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16)   
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11-13 Zr-0.2Fe-0.1Cr 59.4 66.4 79.4 96.6 116.7 138.5849 162.0    
11-14 Zr-0.2Fe-0.1Cr 59.0 64.5 74.7 89.4 107.6 127.57968 149.8    

           
T563  116.0 146.0 176 206.0 236.0 259 287 315.0  

  Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16)  
11-15 Zr-0.2Fe-0.1Cr 29.0 32.7 36.5 41.6 47.2 52.8 59.5 67.2  

           
T563  116.0 146.0 176 206.0 236.0 259 287 315.0  

  Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16)  
11-16 Zr-0.2Fe-0.1Cr 25.7 28.3 31.6 37.7 44.4 50.7 57.3 67.7  

 
 
 
 
 
 
 
 
 
 
 
 
 
Alloy 11      Alloy 11 (cont-2)  

         
         

T554  465.0 493.0      
Sample Alloy Gain(19) Gain(20)      

11-1 Zr-0.2Fe-0.1Cr               
11-2 Zr-0.2Fe-0.1Cr 172.3             
11-3 Zr-0.2Fe-0.1Cr               
11-4 Zr-0.2Fe-0.1Cr               
11-7 Zr-0.2Fe-0.1Cr               
11-8 Zr-0.2Fe-0.1Cr               

         
T564  463       

Sample Alloy Gain(18)       
11-5 Zr-0.2Fe-0.1Cr 188.7       
11-6 Zr-0.2Fe-0.1Cr 199.8       

         
T556  293.3 316.3 344.3 372.3 400.3 428.3 456.25 

Sample Alloy Gain(17) Gain(18) Gain(19) Gain(20) Gain(22) Gain(23) Gain(24) 
11-9 Zr-0.2Fe-0.1Cr               

11-10 Zr-0.2Fe-0.1Cr 63.1 70.1 83.2 101.8 123.9 147.3 171.8 
11-11 Zr-0.2Fe-0.1Cr               
11-12 Zr-0.2Fe-0.1Cr               

         
T562         

Sample Alloy        
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11-13 Zr-0.2Fe-0.1Cr        
11-14 Zr-0.2Fe-0.1Cr        

         
T563  321.4       

  Alloy Gain(17)       
11-15 Zr-0.2Fe-0.1Cr 69.7             

         
T563  343.0 371.0 399.0     

  Alloy Gain(18) Gain(19) Gain(20)     
11-16 Zr-0.2Fe-0.1Cr 83.5 102.2 123.3     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alloy 11 Summary and final results   

Archive Days Wt Gain Test 
11-1 409.0 124.9 T554 
11-2 465.0 172.3 T554 
11-3 240.0 40.8 T554 
11-4 210.0 41.0 T554 
11-5   T564 
11-6   T564 
11-7 28.0 21.0 T554 
11-8 28.0 21.4 T554 
11-9 173.3 37.9 T556 

11-10   T556 
11-11 55.3 24.0 T556 
11-12 7.0 15.3 T556 
11-13   T562 
11-14   T562 
11-15 321.4 69.7 T563 
11-16   T563 
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Alloy 12 - long term

0
10
20
30
40
50
60
70
80
90

100

0 100 200 300 400 500 600

Exposure time (d)

W
ei

gh
t g

ai
n 

(m
g/

dm
2)

12-1
12-2
12-3
12-4
12-5
12-6
12-7
12-8
Archive

 



 A7

Alloy 12 - short term
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Alloy 
12   Archived         

           
           

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 240.0 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) Gain(10) 

12-2 Zr-0.2Fe-0.1Cr 12.9 21.3 25.4 29.0 31.1 32.9 35.1 36.8 38.2 
12-4 Zr-0.2Fe-0.1Cr 14.4 23.0               
12-5 Zr-0.2Fe-0.1Cr 12.6 22.2               
12-8 Zr-0.2Fe-0.1Cr 12.4 21.2 25.2 28.9 31.2 33.0 34.6 36.7   

           
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 240.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) Gain(10) 
12-1 Zr-0.2Fe-0.1Cr 11.8 20.8 25.1 28.7 30.7 32.8 34.3 36.2 37.8 

           
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 240.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) Gain(10) 
12-7 Zr-0.2Fe-0.1Cr 12.6 21.3 25.4 29.1 31.2 33.1 34.6 36.6 37.9 

           
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 240 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
12-3 Zr-0.2Fe-0.1Cr 12.5 20.9 25.5 28.2 31.0 32.7 34.9 36.0 37.8 
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12-6 Zr-0.2Fe-0.1Cr 12.1 20.7 25.4 28.3 30.7 32.6 34.9 36.0 37.7 
           

T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 69.3 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 

12-9 Zr-0.2Fe-0.1Cr 10.2 13.0 15.2 17.4 18.9 20.4 22.5 24.1 26.0 
12-10 Zr-0.2Fe-0.1Cr 10.2 12.7 14.8 17.2 19.0 20.0 22.1 24.2 25.8 
12-11 Zr-0.2Fe-0.1Cr 10.5 13.0 15.1 17.6 19.4 20.6 22.7 24.5   
12-12 Zr-0.2Fe-0.1Cr 10.3 12.8 14.8             

           
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 272 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
12-13 Zr-0.2Fe-0.1Cr 18.6 22.4 25.1 27.5 29.4 31.4 32.8 34.6 36.4 

           
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 272 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
12-14 Zr-0.2Fe-0.1Cr 18.8 22.9 25.4 27.4 29.9 31.2 33.1 34.6 36.0 

            
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 116.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
12-15 Zr-0.2Fe-0.1Cr 7.3 9.5 11.9 14.5 17.4 19.6 21.0 24.0 26.7 
12-16 Zr-0.2Fe-0.1Cr 6.7 8.9 10.8 13.2 16.1 18.0 19.9 22.5 25.7 

 
 
 
 
 
 
 

  Alloy 12 (cont - 1)      
         
         
  270.0 300.0 330.0 353.0 381.0 409.0 437.0 
  Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(18) 

12-2 Zr-0.2Fe-0.1Cr 39.9 41.7 43.8 45.8 48.1 51.6 55.9 
12-4 Zr-0.2Fe-0.1Cr               
12-5 Zr-0.2Fe-0.1Cr               
12-8 Zr-0.2Fe-0.1Cr               

         
T554  270.0 300.0 330.0 353.0 381.0 409 415.4 

Sample Alloy Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(17) 
12-1 Zr-0.2Fe-0.1Cr 39.6 41.9 44.2 46.6 49.7 53.8 55.0 

         
T554  270.0 300.0 323.0 351.0 379.0 407.0 435.0 

Sample Alloy Gain(11) Gain(13) Gain(14) Gain(15) Gain(16) Gain(18) Gain(19) 
12-7 Zr-0.2Fe-0.1Cr 39.4 41.1 42.9 44.9 47.8 51.5 56.1 

         
T564  270.0 300.0 323 351.0 379 407 435.0 

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) Gain(17) 
12-3 Zr-0.2Fe-0.1Cr 39.4 41.3 42.8 45.3 48.0 51.7 56.2 
12-6 Zr-0.2Fe-0.1Cr 39.8 41.6 43.3 45.6 48.4 52.2 57.0 
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T556  83.3 113.3 140.4 173.3 203.3 233.3 263.3 

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
12-9 Zr-0.2Fe-0.1Cr 27.4 29.9 31.7 33.8       

12-10 Zr-0.2Fe-0.1Cr 27.0 29.5 31.3 33.5 34.8 36.3 37.9 
12-11 Zr-0.2Fe-0.1Cr               
12-12 Zr-0.2Fe-0.1Cr               

         
T562  295.0 323.0 351.0 379.0 407 435.0  

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16)  
12-13 Zr-0.2Fe-0.1Cr 37.9 40.6 43.0 46.0 49.2 52.4  

         
T562  295.0 323.0 351.0 357.4 379.0    

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14)    
12-14 Zr-0.2Fe-0.1Cr 37.4 39.4 42.1 43.8       

         
T563  146.0 176 206.0 236.0 259 287 315.0 

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
12-15 Zr-0.2Fe-0.1Cr 29.1 30.2 31.8 32.7 33.9 35.8 38.2 
12-16 Zr-0.2Fe-0.1Cr 27.7 28.7 30.0 31.0 32.3 33.8 36.3 

 
 
 
 
 
 
 
 

Alloy 12 (cont - 2)         
  465.0 493.0       
  Gain(19) Gain(20)       

12-2 Zr-0.2Fe-0.1Cr 60.8      
12-4 Zr-0.2Fe-0.1Cr        
12-5 Zr-0.2Fe-0.1Cr        
12-8 Zr-0.2Fe-0.1Cr        

      
T554  437.0    

Sample Alloy Gain(18)    
12-1 Zr-0.2Fe-0.1Cr        

      
T554  463.0    

Sample Alloy Gain(20)    
12-7 Zr-0.2Fe-0.1Cr 61.0    

      
T564  463    

Sample Alloy Gain(18)    
12-3 Zr-0.2Fe-0.1Cr 60.7    
12-6 Zr-0.2Fe-0.1Cr 61.8    

      
T556  293.3 316.3 344.3  
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Sample Alloy Gain(17) Gain(18) Gain(19)  
12-9 Zr-0.2Fe-0.1Cr        

12-10 Zr-0.2Fe-0.1Cr 39.3 40.5 42.2  
12-11 Zr-0.2Fe-0.1Cr        
12-12 Zr-0.2Fe-0.1Cr        

      
T562       

Sample Alloy       
12-13 Zr-0.2Fe-0.1Cr     

      
T562      

Sample Alloy     
12-14 Zr-0.2Fe-0.1Cr        

      
T563  343.0 371.0 399.0  

Sample Alloy Gain(18) Gain(19) Gain(20)  
12-15 Zr-0.2Fe-0.1Cr 41.4 44.8 48.5  
12-16 Zr-0.2Fe-0.1Cr 39.6 43.3 47.5  

 
 
 
 
 
 
 
 
 
 

Alloy 12 (cont - 3) Summary and final results  
    
    

Archive Days Wt Gain Test 
12-1 415.4 55.0 T554 
12-2 465.0 60.8 T554 
12-3   T564 
12-4 28.0 23.0 T554 
12-5 28.0 22.2 T554 
12-6   T564 
12-7   T554 
12-8 210.0 36.7 T554 
12-9 173.3 33.8 T556 

12-10   T556 
12-11 55.3 24.5 T556 
12-12 7.0 14.8 T556 
12-13   T562 
12-14 357.4 43.8 T562 
12-15   T563 
12-16   T563 
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Alloy 13 - long term
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Alloy 13 - short term
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Alloy 13  Archived        
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

13-2 Zr-0.4Fe-0.2Cr 12.4 21.2 25.6 29.1 31.7 34.1 36.0 
13-3 Zr-0.4Fe-0.2Cr 9.8 17.2 20.8 24.3 26.4 28.9 31.2 
13-4 Zr-0.4Fe-0.2Cr 11.3 19.0 24.0 28.4 30.5 33.3 35.0 
13-7 Zr-0.4Fe-0.2Cr 9.9 17.1           
13-8 Zr-0.4Fe-0.2Cr 9.8 17.7           

         
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 
13-1 Zr-0.4Fe-0.2Cr 11.4 20.1 24.9 28.4 31.2 33.3 35.6 

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
13-5 Zr-0.4Fe-0.2Cr 11.0 19.3 23.9 27.0 29.9 32.3 34.4 
13-6 Zr-0.4Fe-0.2Cr 10.8 19.2 23.7 26.9 29.8 32.2 34.5 

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
13-9 Zr-0.4Fe-0.2Cr 10.1 12.6 15.0 17.1 18.8 20.2 21.9 

13-10 Zr-0.4Fe-0.2Cr 9.8 12.4 14.7 17.0 18.7 19.8 21.7 
13-11 Zr-0.4Fe-0.2Cr 9.7 12.4 14.6 17.2 18.9 20.0 22.1 
13-12 Zr-0.4Fe-0.2Cr 9.9 12.1 14.4         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
13-13 Zr-0.4Fe-0.2Cr 15.9 19.0 21.5 24.0 26.2 28.2 30.3 
13-14 Zr-0.4Fe-0.2Cr 17.4 21.5 25.0 27.8 30.2 32.1 34.1 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
13-15 Zr-0.4Fe-0.2Cr 6.7 9.0 11.1 13.3 15.8 17.9 19.5 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
13-16 Zr-0.4Fe-0.2Cr 6.8 9.0 11.1 13.1 16.3 18.5 19.9 
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 Alloy 13 (cont - 1)        
          
          

T554  240.0 270.0 300.0 330.0 353.0 381.0 409.0 437.0 
Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(18) 

13-2 Zr-0.4Fe-0.2Cr 39.6 41.4 43.1 44.3 45.6 47.0 48.5 50.0 
13-3 Zr-0.4Fe-0.2Cr 34.6 36.5 37.8 39.0 40.2 41.3 42.7 43.9 
13-4 Zr-0.4Fe-0.2Cr                 
13-7 Zr-0.4Fe-0.2Cr                 
13-8 Zr-0.4Fe-0.2Cr                 

          
T554  240.0 270.0 300.0 330.0 353.0 381.0 409 415.4 

Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(17) 
13-1 Zr-0.4Fe-0.2Cr 39.2 41.1 42.9 44.2 45.2 46.5 47.8 49.5 

          
T564  240 270.0 300.0 323 351.0 379 407 435.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) Gain(17) 
13-5 Zr-0.4Fe-0.2Cr 38.2 40.1 41.4 42.4 43.8 45.0 46.5 47.5 
13-6 Zr-0.4Fe-0.2Cr 38.1 39.9 41.1 42.4 43.8 45.0 46.3 47.6 

          
T556  69.3 83.3 113.3 140.4 173.3 203.3 233.3 263.3 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
13-9 Zr-0.4Fe-0.2Cr 25.2 26.8 29.6 32.8 34.6       

13-10 Zr-0.4Fe-0.2Cr 24.9 26.6 29.2 31.9 34.4 36.4 38.2 40.1 
13-11 Zr-0.4Fe-0.2Cr                 
13-12 Zr-0.4Fe-0.2Cr                 

          
T562  272 295.0 323.0 351.0 379.0 407 435.0  

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16)  
13-13 Zr-0.4Fe-0.2Cr 33.2 35.2 35.7 37.1 38.5 39.6 40.7  
13-14 Zr-0.4Fe-0.2Cr 37.0 38.1 39.6 40.9 42.0 43.3 44.3  

          
T563  116.0 146.0 176 206.0 236.0 259 287 315.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
13-15 Zr-0.4Fe-0.2Cr 25.1 27.1 29.4 31.0 32.3 33.6 35.0 36.3 

          
T563  116.0 146.0 176 206.0 236.0 259 287 315.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
13-16 Zr-0.4Fe-0.2Cr 25.6 27.7 29.7 31.1 32.7 33.8 35.5 36.9 
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Alloy 13 (cont – 2)        

         
         

T554  465.0 493.0      
Sample Alloy Gain(19) Gain(20)      

13-2 Zr-0.4Fe-0.2Cr 51.5 53.4      
13-3 Zr-0.4Fe-0.2Cr 45.0 46.1      
13-4 Zr-0.4Fe-0.2Cr             
13-7 Zr-0.4Fe-0.2Cr             
13-8 Zr-0.4Fe-0.2Cr             

         
T554  437.0       

Sample Alloy Gain(18)       
13-1 Zr-0.4Fe-0.2Cr               

         
T564  463       

Sample Alloy Gain(18)       
13-5 Zr-0.4Fe-0.2Cr 48.7       
13-6 Zr-0.4Fe-0.2Cr 48.7       

         
T556  293.3 316.3 344.3 372.3 400.3 428.3 456.25 

Sample Alloy Gain(17) Gain(18) Gain(19) Gain(20) Gain(22) Gain(23) Gain(24) 
13-9 Zr-0.4Fe-0.2Cr               

13-10 Zr-0.4Fe-0.2Cr 41.3 42.5 44.0 45.4 46.7 48.0 48.9 
13-11 Zr-0.4Fe-0.2Cr               
13-12 Zr-0.4Fe-0.2Cr               

         
T562         

Sample Alloy        
13-13 Zr-0.4Fe-0.2Cr          
13-14 Zr-0.4Fe-0.2Cr          

         
T563  343.0 371.0 399.0     

Sample Alloy Gain(18) Gain(19) Gain(20)     
13-15 Zr-0.4Fe-0.2Cr 37.8 39.0 40.1     

         
T563  321.4       

Sample Alloy Gain(17)       
13-16 Zr-0.4Fe-0.2Cr 51.6             
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Alloy 13 (cont - 3) Summary and final results  

    
    

Archive Days Wt Gain Test 
13-1 415.4 49.5 T554 
13-2   T554 
13-3   T554 
13-4 210.0 37.0 T554 
13-5   T564 
13-6   T564 
13-7 28.0 17.1 T554 
13-8 28.0 17.7 T554 
13-9 173.3 34.6 T556 

13-10   T556 
13-11 55.3 23.7 T556 
13-12 7.0 14.4 T556 
13-13   T562 
13-14   T562 
13-15   T563 
13-16 321.4 51.6 T563 
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Alloy 14 - long term
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Alloy 14 - short term
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Alloy 
14    Archived       

          
          

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 

14-1 Zr-0.4Fe-0.2Cr 9.3 17.2 21.4 24.9 27.2 29.7 31.3 33.4 
14-2 Zr-0.4Fe-0.2Cr 11.3 20.2 24.5 28.1 30.6 32.9 34.7 36.7 
14-3 Zr-0.4Fe-0.2Cr 10.5 19.2 23.5 26.9 29.4 32.1 33.5 35.4 
14-7 Zr-0.4Fe-0.2Cr 12.7 21.2             
14-8 Zr-0.4Fe-0.2Cr 11.9 21.1             

          
T554  3.0 28.0 56.0 90.0 120.0 147.1 180.0  

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(7) Gain(8) Gain(9)  
14-4 Zr-0.4Fe-0.2Cr 10.5 19.6 23.9 27.3 30.2 32.0 34.4   

          
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
14-5 Zr-0.4Fe-0.2Cr 10.4 19.9 24.3 27.4 29.9 32.3 34.5 36.3 
14-6 Zr-0.4Fe-0.2Cr 10.2 18.6 23.5 26.5 29.2 31.1 33.2 35.1 

          
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
14-9 Zr-0.4Fe-0.2Cr 10.3 12.8 15.0 17.5 19.3 20.8 22.7 24.5 

14-10 Zr-0.4Fe-0.2Cr 9.0 11.2 13.6 16.1 17.8 19.4 21.3 23.2 
14-11 Zr-0.4Fe-0.2Cr 9.3 11.9 14.0 16.5 18.3 19.7 21.9 24.0 
14-12 Zr-0.4Fe-0.2Cr 9.5 12.1 14.5           

          
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
14-13 Zr-0.4Fe-0.2Cr 20.1 24.3 27.2 29.9 32.1 33.8 35.9 37.6 
14-14 Zr-0.4Fe-0.2Cr 18.2 21.7 25.1 27.8 30.1 32.0 33.8 35.2 

          
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
14-15 Zr-0.4Fe-0.2Cr 7.5 9.6 11.9 14.6 18.1 20.3 22.0 25.2 
14-16 Zr-0.4Fe-0.2Cr 7.8 10.3 12.7 15.3 18.7 21.0 22.9 26.1 
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Alloy 

14   Alloy 14 (cont -1)      
          
          

T554  240.0 270.0 300.0 330.0 353.0 381.0 409.0 437.0 
Sample Alloy Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) Gain(18) 

14-1 Zr-0.4Fe-0.2Cr 34.9 36.7 38.2 39.0 40.1 41.5 43.2 44.9 
14-2 Zr-0.4Fe-0.2Cr 38.4 39.9 41.2 42.2 43.3       
14-3 Zr-0.4Fe-0.2Cr 36.9 38.5 39.8 40.9 41.9 43.0 44.4   
14-7 Zr-0.4Fe-0.2Cr                 
14-8 Zr-0.4Fe-0.2Cr                 

          
T554          

Sample Alloy         
14-4 Zr-0.4Fe-0.2Cr                 

          
T564  240 270.0 300.0 323 351.0 379 407 435.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) Gain(17) 
14-5 Zr-0.4Fe-0.2Cr 38.0 39.3 40.5 41.4 42.7 44.0 45.4 46.3 
14-6 Zr-0.4Fe-0.2Cr 36.6 38.3 39.4 39.9 41.2 42.4 43.7 44.9 

          
T556  69.3 83.3 113.3 140.4 173.3 203.3 233.3 263.3 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
14-9 Zr-0.4Fe-0.2Cr 26.2 27.7 30.4 33.2 35.2       

14-10 Zr-0.4Fe-0.2Cr 25.0 26.3 29.3 31.1 33.2 35.0 36.6 38.0 
14-11 Zr-0.4Fe-0.2Cr                 
14-12 Zr-0.4Fe-0.2Cr                 

          
T562  272 295.0 323.0 351.0 379.0 407 435.0  

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16)  
14-13 Zr-0.4Fe-0.2Cr 38.8 39.5 41.0 42.3 43.6 44.8 45.9   
14-14 Zr-0.4Fe-0.2Cr 36.2 37.3 38.4 39.7 40.8 42.1 43.0   

          
T563  116.0 146.0 176 206.0 236.0 259 287 315.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
14-15 Zr-0.4Fe-0.2Cr 28.3 30.2 32.2 33.6 35.0 36.0 37.1 38.3 
14-16 Zr-0.4Fe-0.2Cr 29.1 31.2 32.9 35.0 35.9 37.0 38.3 39.6 
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Alloy 14 (cont -2)    

     
     

T554  465.0 493.0  
Sample Alloy Gain(19) Gain(20)  

14-1 Zr-0.4Fe-0.2Cr 46.6 47.9  
14-2 Zr-0.4Fe-0.2Cr       
14-3 Zr-0.4Fe-0.2Cr       
14-7 Zr-0.4Fe-0.2Cr       
14-8 Zr-0.4Fe-0.2Cr       

     
T554     

Sample Alloy    
14-4 Zr-0.4Fe-0.2Cr       

     
T564  463   

Sample Alloy Gain(18)   
14-5 Zr-0.4Fe-0.2Cr 47.7   
14-6 Zr-0.4Fe-0.2Cr 46.1   

     
T556  293.3 316.3 344.3 

Sample Alloy Gain(17) Gain(18) Gain(19) 
14-9 Zr-0.4Fe-0.2Cr       

14-10 Zr-0.4Fe-0.2Cr 39.1 40.0 41.2 
14-11 Zr-0.4Fe-0.2Cr       
14-12 Zr-0.4Fe-0.2Cr       

     
T562     

Sample Alloy    
14-13 Zr-0.4Fe-0.2Cr     
14-14 Zr-0.4Fe-0.2Cr     

     
T563  343.0 371.0 399.0 

Sample Alloy Gain(18) Gain(19) Gain(20) 
14-15 Zr-0.4Fe-0.2Cr 39.7 41.1 42.2 
14-16 Zr-0.4Fe-0.2Cr 40.8 42.1 43.4 
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Alloy 14 (cont -3) Summary and final results  
    
    

Archive Days Wt Gain Test 
14-1   T554 
14-2 353.0 43.3 T554 
14-3 409.0 44.4 T554 
14-4 180.0 34.4 T554 
14-5   T564 
14-6   T564 
14-7 28.0 21.2 T554 
14-8 28.0 21.1 T554 
14-9 173.3 35.2 T556 

14-10   T556 
14-11 55.3 24.0 T556 
14-12 7.0 14.5 T556 
14-13   T562 
14-14   T562 
14-15   T563 
14-16   T563 
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Alloys 21-24     ZrCrFe 
 

Alloy 21 - long term
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Alloy 21 - short term
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Alloy 21   Archived        
          
          

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 

21-1 Zr-0.5Cr 7.2 171.2 502.4 955.9         
21-2 Zr-0.5Cr 6.8 20.1 283.2 736.2         
21-3 Zr-0.5Cr 6.4 14.3 269.7 725.6         
21-4 Zr-0.5Cr 7.9 14.6 237.8 701.0         
21-7 Zr-0.5Cr 7.5 14.4             
21-8 Zr-0.5Cr 11.0 223.5             

          
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
21-5 Zr-0.5Cr 9.7 177.5 589.1           
21-6 Zr-0.5Cr 7.1 25.2 343.8           

          
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
21-9 Zr-0.5Cr 10.7 17.9 50.8 138.7 225.6 326.2 509.9   

21-10 Zr-0.5Cr 11.0 22.3 68.0 157.4 243.8       
21-11 Zr-0.5Cr 11.0 21.6 66.5 155.0         
21-12 Zr-0.5Cr 10.7 17.9 53.0           

          
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
21-13 Zr-0.5Cr 14.4 222.2             
21-14 Zr-0.5Cr 14.5 271.1             

          
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
21-15 Zr-0.5Cr 5.7 7.1 8.7 10.7 46.7       
21-16 Zr-0.5Cr 5.6 7.2 8.6 10.8 91.3 242.2     
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Alloy 21  Summary and final results  
    

Archive Days Wt Gain Test 
21-1 90.0 955.9 T554 
21-2 90.0 736.2 T554 
21-3 90.0 725.6 T554 
21-4 90.0 701.0 T554 
21-5 60.0 589.1 T564 
21-6 60.0 343.8 T564 
21-7 28.0 14.4 T554 
21-8 28.0 223.5 T554 
21-9 41.2 509.9 T556 

21-10 21.0 243.8 T556 
21-11 14.0 155.0 T556 
21-12 7.0 53.0 T556 
21-13 62.0 222.2 T562 
21-14 62.0 271.1 T562 
21-15 28.0 46.7 T563 
21-16 42.0 242.2 T563 
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Alloy 22 - long term
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Alloy 22 - short term
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Alloy 22  Archived        
          
          

T554  3.0 28.0 56.0 86.0 116.0 143.1 176.0  
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(6) Gain(7) Gain(8) Gain(9)  

22-1 Zr-0.5Cr-0.2Fe 7.5 14.0 19.1 22.2 76.9 156.6 234.3   
22-2 Zr-0.5Cr-0.2Fe 8.3 14.5 19.4 23.1 90.6 172.8 247.2   

          
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
22-3 Zr-0.5Cr-0.2Fe 8.6 16.0 25.8 64.3 131.2 218.8 297.6 373.9 
22-4 Zr-0.5Cr-0.2Fe 8.5 15.0 21.3 52.7         
22-7 Zr-0.5Cr-0.2Fe 7.9 14.3             
22-8 Zr-0.5Cr-0.2Fe 8.4 15.3             

          
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
22-5 Zr-0.5Cr-0.2Fe 8.2 15.2 19.9 23.8 96.7 184.0 263.0 329.9 
22-6 Zr-0.5Cr-0.2Fe 9.2 17.4 23.8 27.0 101.5       

          
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
22-9 Zr-0.5Cr-0.2Fe 12.1 14.5 16.4 18.3 19.6 20.6 22.0 23.7 

22-10 Zr-0.5Cr-0.2Fe 11.4 14.0 15.9 18.2 19.6 21.1 22.9 25.3 
22-11 Zr-0.5Cr-0.2Fe 11.6 14.0 15.7 17.8 19.3 20.3 21.9 24.0 
22-12 Zr-0.5Cr-0.2Fe 11.1 13.4 15.5           

          
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
22-13 Zr-0.5Cr-0.2Fe 16.9 21.4 81.9 158.4 238.1 307.0     
22-14 Zr-0.5Cr-0.2Fe 14.9 19.7 72.1 145.7 218.5 283.4 371.4   

          
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) 
22-15 Zr-0.5Cr-0.2Fe 5.8 7.4 9.1 10.8 13.4 15.6 18.4 36.3 
22-16 Zr-0.5Cr-0.2Fe 6.4 8.3 10.4 12.9 17.0 30.3     
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Alloy 22 (cont - 1)   
    
    

T554    
Sample Alloy   

22-1 Zr-0.5Cr-0.2Fe     
22-2 Zr-0.5Cr-0.2Fe     

    
T554  240.0 270.0 

Sample Alloy Gain(10) Gain(11) 
22-3 Zr-0.5Cr-0.2Fe     
22-4 Zr-0.5Cr-0.2Fe     
22-7 Zr-0.5Cr-0.2Fe     
22-8 Zr-0.5Cr-0.2Fe     

    
T564  240 270.0 

Sample Alloy Gain(9) Gain(10) 
22-5 Zr-0.5Cr-0.2Fe 413.2   
22-6 Zr-0.5Cr-0.2Fe     

    
T556  69.3 83.3 

Sample Alloy Gain(9) Gain(10) 
22-9 Zr-0.5Cr-0.2Fe 39.2 86.4 

22-10 Zr-0.5Cr-0.2Fe 60.2 105.9 
22-11 Zr-0.5Cr-0.2Fe     
22-12 Zr-0.5Cr-0.2Fe     

    
T562  272 295.0 

Sample Alloy Gain(9) Gain(10) 
22-13 Zr-0.5Cr-0.2Fe     
22-14 Zr-0.5Cr-0.2Fe     

    
T563  116.0 146.0 

Sample Alloy Gain(9) Gain(10) 
22-15 Zr-0.5Cr-0.2Fe 55.0   
22-16 Zr-0.5Cr-0.2Fe     
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  Summary and final results  

Archive Days Wt Gain Test 
22-1 176.0 234.3 T554 
22-2 176.0 247.2 T554 
22-3 210.0 373.9 T554 
22-4 90.0 52.7 T554 
22-5 240.0 413.2 T564 
22-6 120.0 101.5 T564 
22-7 28.0 14.3 T554 
22-8 28.0 15.3 T554 
22-9 83.3 86.4 T556 

22-10 83.3 105.9 T556 
22-11 55.3 24.0 T556 
22-12 7.0 15.5 T556 
22-13 182.0 307.0 T562 
22-14 212.0 371.4 T562 
22-15 116.0 55.0 T563 
22-16 42.0 30.3 T563 
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Alloy 23 - long term
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Alloy 23 - short term
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Alloy 
23    Archived      

         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

23-1 Zr-1.0Cr 10.0 60.9 231.7 606.8       
23-2 Zr-1.0Cr 7.2 13.6 42.1 309.5       
23-3 Zr-1.0Cr 7.3 13.7 51.7 322.7       
23-4 Zr-1.0Cr 9.5 17.3 119.0 449.8       
23-7 Zr-1.0Cr 8.8 17.0           
23-8 Zr-1.0Cr 8.9 15.9           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
23-5 Zr-1.0Cr 9.0 17.3 131.9         
23-6 Zr-1.0Cr 7.7 14.6 19.0 202.8       

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
23-9 Zr-1.0Cr 11.0 13.2 15.6 17.4 18.8 19.9 21.5 

23-10 Zr-1.0Cr 10.2 12.9 15.3 17.5 19.3 20.3 22.3 
23-11 Zr-1.0Cr 8.8 11.6 13.3 15.5 17.2 18.1 20.6 
23-12 Zr-1.0Cr 8.7 11.8 14.2         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
23-13 Zr-1.0Cr 14.9 46.0           
23-14 Zr-1.0Cr 16.9 27.1 227.4         

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
23-15 Zr-1.0Cr 5.5 7.2 8.9 10.7 13.2 15.5 21.9 
23-16 Zr-1.0Cr 5.5 7.2 8.9 10.9 13.5 15.3 18.4 
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Alloy 23  Alloy 23 (cont.)   
      
      

T554  210.0 240.0 270.0  
Sample Alloy Gain(9) Gain(10) Gain(11)  

23-1 Zr-1.0Cr         
23-2 Zr-1.0Cr         
23-3 Zr-1.0Cr         
23-4 Zr-1.0Cr         
23-7 Zr-1.0Cr         
23-8 Zr-1.0Cr         

      
T564  210.0 240 270.0 300.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) 
23-5 Zr-1.0Cr         
23-6 Zr-1.0Cr         

      
T556  55.3 69.3 83.3 113.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) 
23-9 Zr-1.0Cr 23.4 106.7 265.2   

23-10 Zr-1.0Cr 78.2 229.1 394.5   
23-11 Zr-1.0Cr 41.9       
23-12 Zr-1.0Cr         

      
T562  242 272 295.0 323.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) 
23-13 Zr-1.0Cr         
23-14 Zr-1.0Cr         

      
T563  83.1 116.0 146.0 176 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) 
23-15 Zr-1.0Cr 146.9 271.8 430.6   
23-16 Zr-1.0Cr 132.4 256.6 422.4 635.1 
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Alloy 23  Summary and final results  
Archive Days Wt Gain Test 

23-1 90.0 606.8 T554 
23-2 90.0 309.5 T554 
23-3 90.0 322.7 T554 
23-4 90.0 449.8 T554 
23-5 60.0 131.9 T564 
23-6 90.0 202.8 T564 
23-7 28.0 17.0 T554 
23-8 28.0 15.9 T554 
23-9 83.3 265.2 T556 

23-10 83.3 394.5 T556 
23-11 55.3 41.9 T556 
23-12 7.0 14.2 T556 
23-13 62.0 46.0 T562 
23-14 92.0 227.4 T562 
23-15 146.0 430.6 T563 
23-16 176.0 635.1 T563 
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Alloy 24 - long term
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Alloy 24 - short term
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Alloy 24  Archived       
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

24-1 Zr-1.0Cr-0.2Fe 10.7 18.8 22.4 26.1 28.1 31.5   
24-2 Zr-1.0Cr-0.2Fe 10.2 18.2 21.6 24.9 26.6 30.7 42.4 
24-4 Zr-1.0Cr-0.2Fe 10.4 18.2 21.8 25.3 27.1 31.6 44.1 
24-7 Zr-1.0Cr-0.2Fe 11.7 19.8           
24-8 Zr-1.0Cr-0.2Fe 10.3 18.1           

         
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 
24-3 Zr-1.0Cr-0.2Fe 10.8 18.5 22.3 25.3 27.8 33.9 47.7 

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
24-5 Zr-1.0Cr-0.2Fe 10.2 17.9 21.9 24.6 26.9 28.9 31.2 
24-6 Zr-1.0Cr-0.2Fe 12.0 20.0 24.4 27.0 29.0     

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
24-9 Zr-1.0Cr-0.2Fe 11.5 14.4 16.6 18.5 20.0 21.7 23.3 

24-10 Zr-1.0Cr-0.2Fe 11.2 13.9 15.7 18.1 19.4 20.9 22.4 
24-11 Zr-1.0Cr-0.2Fe 12.7 15.3 17.1 19.0 20.5 21.9 23.5 
24-12 Zr-1.0Cr-0.2Fe 11.3 13.8 15.9         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
24-13 Zr-1.0Cr-0.2Fe 18.4 22.1 24.4 26.6 29.0 39.9   
24-14 Zr-1.0Cr-0.2Fe 15.9 19.8 22.5 24.5 26.4 36.2 53.1 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
24-15 Zr-1.0Cr-0.2Fe 6.3 8.3 10.1 12.2 15.0 16.8 18.7 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
24-16 Zr-1.0Cr-0.2Fe 6.6 8.3 10.3 12.4 15.2 17.0 18.7 
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Alloy 

24 (cont - 1.)       
          
          

T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 409.0 
Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 

24-1 Zr-1.0Cr-0.2Fe                 
24-2 Zr-1.0Cr-0.2Fe 52.5 58.3 67.6           
24-4 Zr-1.0Cr-0.2Fe 54.0               
24-7 Zr-1.0Cr-0.2Fe                 
24-8 Zr-1.0Cr-0.2Fe                 

          
T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 409.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 
24-3 Zr-1.0Cr-0.2Fe 55.9 59.8 65.3 72.8 85.0 99.3 119.0 140.8 

          
T564  210.0 240 270.0 300.0 323 351.0 379 407 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) 
24-5 Zr-1.0Cr-0.2Fe 41.6 56.7 70.7 87.3 100.9 120.1 142.7 167.3 
24-6 Zr-1.0Cr-0.2Fe                 

          
T556  55.3 69.3 83.3 113.3 140.4 173.3 203.3 233.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
24-9 Zr-1.0Cr-0.2Fe 24.9 26.3 27.5 29.7 32.6 35.0     

24-10 Zr-1.0Cr-0.2Fe 24.2 25.4 26.6 29.5 33.9 43.0     
24-11 Zr-1.0Cr-0.2Fe 24.5               
24-12 Zr-1.0Cr-0.2Fe                 

          
T562  242 272 295.0 323.0 351.0 379.0 407 435.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16) 
24-13 Zr-1.0Cr-0.2Fe                 
24-14 Zr-1.0Cr-0.2Fe 73.1 95.7 114.0 138.9 166.1 194.2 222.1968156 249.9 

          
T563  83.1 116.0 146.0 176 206.0 236.0 259 287 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
24-15 Zr-1.0Cr-0.2Fe 20.9 23.8 25.3           

          
T563  83.1 116.0 146.0 176 206.0 229.0 257.0 285.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16) 
24-16 Zr-1.0Cr-0.2Fe 21.3 23.6 25.6 28.6 44.3 58.5 78.6 101.8 
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  Alloy 24 (cont - 2)  
     
     

T554  437.0 465.0  
Sample Alloy Gain(18) Gain(19)  

24-1 Zr-1.0Cr-0.2Fe       
24-2 Zr-1.0Cr-0.2Fe       
24-4 Zr-1.0Cr-0.2Fe       
24-7 Zr-1.0Cr-0.2Fe       
24-8 Zr-1.0Cr-0.2Fe       

     
T554  415.4 437.0  

Sample Alloy Gain(17) Gain(18)  
24-3 Zr-1.0Cr-0.2Fe 145.6     

     
T564  435.0 463  

Sample Alloy Gain(17) Gain(18)  
24-5 Zr-1.0Cr-0.2Fe 192.9 217.3  
24-6 Zr-1.0Cr-0.2Fe       

     
T556  263.3 293.3  

Sample Alloy Gain(16) Gain(17)  
24-9 Zr-1.0Cr-0.2Fe       

24-10 Zr-1.0Cr-0.2Fe       
24-11 Zr-1.0Cr-0.2Fe       
24-12 Zr-1.0Cr-0.2Fe       

     
T562     

Sample Alloy    
24-13 Zr-1.0Cr-0.2Fe       
24-14 Zr-1.0Cr-0.2Fe     

     
T563  315.0 343.0  

Sample Alloy Gain(16) Gain(18)  
24-15 Zr-1.0Cr-0.2Fe       

     
T563     

Sample Alloy    
  30 days behind     
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Alloy 24  Summary and final results  

Archive Days Wt Gain Test 
24-1 150.0 31.5 T554 
24-2 270.0 67.6 T554 
24-3 415.4 145.6 T554 
24-4 210.0 54.0 T554 
24-5   T564 
24-6 120.0 29.0 T564 
24-7 28.0 19.8 T554 
24-8 28.0 18.1 T554 
24-9 173.3 35.0 T556 

24-10 173.3 43.0 T556 
24-11 55.3 24.5 T556 
24-12 7.0 15.9 T556 
24-13 182.0 39.9 T562 
24-14   T562 
24-15 146.0 25.3 T563 
24-16 285.0 101.8 T563 
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Alloys 31-34 - ZrCuMo 
 

Alloy 31 - long term
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Alloy 31 - short term

0
50

100
150
200
250
300
350
400
450
500

0 100 200 300 400 500 600
Exposure time (d)

W
ei

gh
t g

ai
n 

(m
g/

dm
2)

31-9
31-10
31-11
31-12
31-13
31-14
31-15
31-16
Archive

 
 
 



 A39

Alloy 31   Archived       
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

31-1 Zr-0.5Cu 16.8 101.9 212.9 331.1 428.6     
31-2 Zr-0.5Cu 14.1 84.0 190.9 307.6       
31-3 Zr-0.5Cu 14.6 32.6 86.5 192.7       
31-4 Zr-0.5Cu 14.0 26.3 64.7 172.1 264.8     
31-7 Zr-0.5Cu 15.7 50.1           
31-8 Zr-0.5Cu 14.7 52.8           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
31-5 Zr-0.5Cu 20.1 96.7 204.7 296.5       
31-6 Zr-0.5Cu 16.0 69.2 166.4 258.3       

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
31-9 Zr-0.5Cu 13.3 15.8 18.0 20.4 22.0 23.8 25.6 

31-10 Zr-0.5Cu 14.2 16.9 19.0 21.5 23.2 24.7 26.7 
31-11 Zr-0.5Cu 13.6 16.0 18.1 20.6 22.3 23.8 25.8 
31-12 Zr-0.5Cu 14.3 16.9 19.0         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
31-13 Zr-0.5Cu 23.2 27.4 31.8 53.1 146.5     
31-14 Zr-0.5Cu 22.7 26.4 30.2 33.6 37.1 111.2   

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
31-15 Zr-0.5Cu 13.6 16.6 19.6 22.7 28.4 37.2 51.4 
31-16 Zr-0.5Cu 12.5 15.8 20.5 26.3 44.6 69.6   
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  Alloy 31 (cont -1)  (cont.)       
          
          

T554  210.0 240.0 270.0      
Sample Alloy Gain(9) Gain(10) Gain(11)      

31-1 Zr-0.5Cu                 
31-2 Zr-0.5Cu                 
31-3 Zr-0.5Cu                 
31-4 Zr-0.5Cu                 
31-7 Zr-0.5Cu                 
31-8 Zr-0.5Cu                 

          
T564  210.0 240 270.0 300.0 323 351.0 379 407 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) 
31-5 Zr-0.5Cu                 
31-6 Zr-0.5Cu                 

          
T556  55.3 69.3 83.3 113.3 140.4 173.3 203.3 233.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
31-9 Zr-0.5Cu 27.6 29.5 30.6 33.4 35.5 37.9     

31-10 Zr-0.5Cu 28.9 30.3 31.7 34.5 36.8 38.9 40.6 43.1 
31-11 Zr-0.5Cu 28.1               
31-12 Zr-0.5Cu                 

          
T562  242 272 295.0 323.0 351.0 379.0 407  

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15)  
31-13 Zr-0.5Cu                 
31-14 Zr-0.5Cu                 

          
T563  83.1 116.0 146.0 176 206.0 236.0 259 287 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
31-15 Zr-0.5Cu                 
31-16 Zr-0.5Cu                 
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Alloy 31  Summary and final results  
Archive Days Wt Gain Test 

31-1 120.0 428.6 T554 
31-2 90.0 307.6 T554 
31-3 90.0 192.7 T554 
31-4 120.0 264.8 T554 
31-5 90.0 296.5 T564 
31-6 90.0 258.3 T564 
31-7 28.0 50.1 T554 
31-8 28.0 52.8 T554 
31-9 173.3 37.9 T556 

31-10 233.3 43.1 T556 
31-11 55.3 28.1 T556 
31-12 7.0 19.0 T556 
31-13 152.0 146.5 T562 
31-14 182.0 111.2 T562 
31-15 56.0 51.4 T563 
31-16 42.0 69.6 T563 
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Alloy 32 - long term
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Alloy 32 - long term
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Alloy 
32  Archived        

         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

32-1 Zr-0.5Cu-0.5Mo 23.6 146.1 286.5 445.1 566.4     
32-2 Zr-0.5Cu-0.5Mo 17.5 134.0 263.5 399.1 500.7     
32-3 Zr-0.5Cu-0.5Mo 23.3 153.9 286.2 435.8       
32-4 Zr-0.5Cu-0.5Mo 23.6 125.0 250.5 396.5       
32-7 Zr-0.5Cu-0.5Mo 23.3 149.5           
32-8 Zr-0.5Cu-0.5Mo 21.7 147.5           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
32-5 Zr-0.5Cu-0.5Mo 22.5 157.5 299.3         
32-6 Zr-0.5Cu-0.5Mo 22.3 143.6 284.6 402.1       

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
32-9 Zr-0.5Cu-0.5Mo 14.6 17.7 20.3 23.4 25.7 27.7 30.2 

32-10 Zr-0.5Cu-0.5Mo 13.8 17.0 19.6 22.7 24.8 26.2 29.0 
32-11 Zr-0.5Cu-0.5Mo 13.4 16.7 20.2 24.1 27.0 29.3 32.9 
32-12 Zr-0.5Cu-0.5Mo 13.7 17.2 20.2         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
32-13 Zr-0.5Cu-0.5Mo 73.1 129.4           
32-14 Zr-0.5Cu-0.5Mo 23.8 28.1 31.8 36.1 105.9     

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
32-15 Zr-0.5Cu-0.5Mo 12.4 17.8 29.6 47.3 84.1 128.2   
32-16 Zr-0.5Cu-0.5Mo 11.8 16.7 27.8 46.8 88.2 140.2   
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Alloy 32  (cont.)       
         
         

T554  240.0 270.0      
Sample Alloy Gain(10) Gain(11)      

32-1 Zr-0.5Cu-0.5Mo               
32-2 Zr-0.5Cu-0.5Mo               
32-3 Zr-0.5Cu-0.5Mo               
32-4 Zr-0.5Cu-0.5Mo               
32-7 Zr-0.5Cu-0.5Mo               
32-8 Zr-0.5Cu-0.5Mo               

         
T564  240 270.0 300.0 323 351.0 379 407 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) 
32-5 Zr-0.5Cu-0.5Mo               
32-6 Zr-0.5Cu-0.5Mo               

         
T556  69.3 83.3 113.3 140.4 173.3 203.3 233.3 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
32-9 Zr-0.5Cu-0.5Mo 34.4 36.2 39.3 41.7 56.4 110.7 198.3 

32-10 Zr-0.5Cu-0.5Mo 33.6 35.2 38.4 40.8 60.7 126.9   
32-11 Zr-0.5Cu-0.5Mo               
32-12 Zr-0.5Cu-0.5Mo               

         
T562  272 295.0 323.0 351.0 379.0 407  

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15)  
32-13 Zr-0.5Cu-0.5Mo               
32-14 Zr-0.5Cu-0.5Mo               

         
T563  116.0 146.0 176 206.0 236.0 259 287 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
32-15 Zr-0.5Cu-0.5Mo               
32-16 Zr-0.5Cu-0.5Mo               
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Alloy 32  Summary and final results  
Archive Days Wt Gain Test 

32-1 120.0 566.4 T554 
32-2 120.0 500.7 T554 
32-3 90.0 435.8 T554 
32-4 90.0 396.5 T554 
32-5 60.0 299.3 T564 
32-6 90.0 402.1 T564 
32-7 28.0 149.5 T554 
32-8 28.0 147.5 T554 
32-9 233.3 198.3 T556 

32-10 203.3 126.9 T556 
32-11 55.3 36.6 T556 
32-12 7.0 20.2 T556 
32-13 62.0 129.4 T562 
32-14 152.0 105.9 T562 
32-15 42.0 128.2 T563 
32-16 42.0 140.2 T563 
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Alloy 33 - long term
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Alloy 33 - short term
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Alloy 33   Archived       
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

33-1 Zr-1.0Cu 17.7 27.3 33.6 39.4 42.2 45.8 49.5 
33-2 Zr-1.0Cu 23.8 33.6 38.4 43.5 46.7 50.0 54.0 
33-3 Zr-1.0Cu 20.7 30.0 35.3 39.7 42.9 45.9 49.2 
33-4 Zr-1.0Cu 17.4 26.5 31.5 36.4       
33-7 Zr-1.0Cu 18.4 27.7           
33-8 Zr-1.0Cu 17.4 26.7           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
33-5 Zr-1.0Cu 18.5 27.6 33.0         
33-6 Zr-1.0Cu 18.1 26.9 32.9 36.1 38.4 41.2 44.1 

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
33-9 Zr-1.0Cu 15.3 18.0 20.7 23.3 25.5 27.2 29.6 

33-10 Zr-1.0Cu 15.0 17.8 20.3 23.2 25.3 26.9 29.2 
33-11 Zr-1.0Cu 14.9 17.9 20.5 23.4 25.4 27.3 29.6 
33-12 Zr-1.0Cu 16.0 19.3 22.0         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
33-13 Zr-1.0Cu 25.9 30.5 34.1 37.5 40.1 43.7 48.1 
33-14 Zr-1.0Cu 26.1 30.1 33.7 37.1 39.8 44.0 49.2 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
33-15 Zr-1.0Cu 13.7 16.2 19.6 22.3 25.8 28.3 30.8 
33-16 Zr-1.0Cu 13.9 16.7 20.0 22.9 26.6 29.2 31.0 
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Alloy 33 (cont-1)         
          
          

T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 409 
Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) Gain(16) 

33-1 Zr-1.0Cu 53.3 64.6 73.0 82.8 89.8 94.0 99.1 103.6 
33-2 Zr-1.0Cu 58.0 68.4 77.5           
33-3 Zr-1.0Cu 53.1               
33-4 Zr-1.0Cu                 
33-7 Zr-1.0Cu                 
33-8 Zr-1.0Cu                 

          
T564  210.0 240 270.0 300.0 323 351.0 379 407 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(16) 
33-5 Zr-1.0Cu                 
33-6 Zr-1.0Cu 45.9 48.5 53.2 59.0 64.8 73.2 84.2 95.1 

          
T556  55.3 69.3 83.3 113.3 140.4 173.3 203.3 233.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
33-9 Zr-1.0Cu 31.8 33.5 35.1 38.1 40.3 42.9 44.7 47.0 

33-10 Zr-1.0Cu 31.3 33.3 34.8 37.9 40.4 42.4     
33-11 Zr-1.0Cu 31.6               
33-12 Zr-1.0Cu                 

          
T562  242 272 295.0 323.0 351.0 379.0 407 435.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) Gain(16) 
33-13 Zr-1.0Cu 61.0 71.1 78.1 85.7 93.1 99.5 106.6  
33-14 Zr-1.0Cu 65.7 76.2 83.2 90.1 96.8 103.5 111.4 117.6 

          
T563  83.1 116.0 146.0 176 206.0 236.0 259 287 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
33-15 Zr-1.0Cu 34.4 37.7 39.9 43.0 49.2 56.9 65.1 76.1 
33-16 Zr-1.0Cu 35.2 38.3 40.8 44.5 51.0 59.6 69.1 81.6 
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Alloy 33 (cont-2)         
          
          

T554          
Sample Alloy         

33-1 Zr-1.0Cu                 
33-2 Zr-1.0Cu                 
33-3 Zr-1.0Cu                 
33-4 Zr-1.0Cu                 
33-7 Zr-1.0Cu                 
33-8 Zr-1.0Cu                 

          
T564  435.0 463       

Sample Alloy Gain(17) Gain(18)       
33-5 Zr-1.0Cu                 
33-6 Zr-1.0Cu 105.9 113.9       

          
T556  263.3 293.3 316.3 344.3 372.3 400.3 428.3 456.25 

Sample Alloy Gain(16) Gain(17) Gain(18) Gain(19) Gain(20) Gain(22) Gain(23) Gain(24) 
33-9 Zr-1.0Cu 49.6 52.3 54.6 57.8 61.9 67.1 74.2 80.8 

33-10 Zr-1.0Cu                 
33-11 Zr-1.0Cu                 
33-12 Zr-1.0Cu                 

          
T562          

Sample Alloy         
33-13 Zr-1.0Cu          
33-14 Zr-1.0Cu         

          
T563  315.0 343.0 371.0 399.0     

Sample Alloy Gain(16) Gain(18) Gain(19) Gain(20)     
33-15 Zr-1.0Cu 88.5 99.7 110.8 120.6       
33-16 Zr-1.0Cu 93.6 105.2 116.7 126.6       
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Alloy 33  Summary and final results  
Archive Days Wt Gain Test 

33-1 409.0 103.6 T554 
33-2 270.0 77.5 T554 
33-3 210.0 53.1 T554 
33-4 90.0 36.4 T554 
33-5 60.0 33.0 T564 
33-6   T564 
33-7 28.0 27.7 T554 
33-8 28.0 26.7 T554 
33-9   T556 

33-10 173.3 42.4 T556 
33-11 55.3 31.6 T556 
33-12 7.0 22.0 T556 
33-13 407.0 106.6 T562 
33-14   T562 
33-15   T563 
33-16   T563 
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Alloy 34 - long term
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Alloy 34 - short term
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Alloy 34  Archived       
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

34-1 Zr-1.0Cu-0.5Mo 17.9 34.3 51.5 73.7 92.7     
34-2 Zr-1.0Cu-0.5Mo 18.0 28.8 34.9 42.1 47.7 68.7   
34-3 Zr-1.0Cu-0.5Mo 17.6 28.1 35.6 45.6 53.9 74.9 108.3 
34-4 Zr-1.0Cu-0.5Mo 18.1 28.6 34.9 42.0 47.4 66.1 96.3 
34-7 Zr-1.0Cu-0.5Mo 18.1 29.0           
34-8 Zr-1.0Cu-0.5Mo 19.0 29.2           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
34-5 Zr-1.0Cu-0.5Mo 18.3 29.3 35.8 40.7 48.2 68.2 92.9 
34-6 Zr-1.0Cu-0.5Mo 17.3 29.7 42.0 54.9 74.6 99.5 147.8 

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
34-9 Zr-1.0Cu-0.5Mo 14.1 17.5 20.9 24.0 26.6 28.4 31.4 

34-10 Zr-1.0Cu-0.5Mo 14.6 17.9 21.2 24.6 27.1 29.2 32.0 
34-11 Zr-1.0Cu-0.5Mo 14.4 17.8 20.9 24.3 26.5 28.9 31.6 
34-12 Zr-1.0Cu-0.5Mo 13.9 17.4 20.3         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
34-13 Zr-1.0Cu-0.5Mo 24.8 29.5 33.7 38.1 49.1 74.2   
34-14 Zr-1.0Cu-0.5Mo 24.7 29.3 33.3 37.1 47.2 73.1 107.1 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
34-15 Zr-1.0Cu-0.5Mo 11.9 14.8 17.8 21.1 25.4 29.1 34.0 
34-16 Zr-1.0Cu-0.5Mo 12.2 15.5 18.4 21.8 26.0 30.1 34.6 
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Alloy 34  Alloy 34 (cont.)      
         
         

T554  210.0 240.0 270.0     
Sample Alloy Gain(9) Gain(10) Gain(11)     

34-1 Zr-1.0Cu-0.5Mo               
34-2 Zr-1.0Cu-0.5Mo               
34-3 Zr-1.0Cu-0.5Mo 168.5             
34-4 Zr-1.0Cu-0.5Mo 145.0 710.9           
34-7 Zr-1.0Cu-0.5Mo               
34-8 Zr-1.0Cu-0.5Mo               

         
T564  210.0 240 270.0 300.0 323 351.0 379 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
34-5 Zr-1.0Cu-0.5Mo               
34-6 Zr-1.0Cu-0.5Mo 633.7             

         
T556  55.3 69.3 83.3 113.3 140.4 173.3 203.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
34-9 Zr-1.0Cu-0.5Mo 33.9 36.4 38.5 43.0 51.7 105.6 355.1 

34-10 Zr-1.0Cu-0.5Mo 34.7 34.7 36.9 41.3 45.1 57.1   
34-11 Zr-1.0Cu-0.5Mo 34.0             
34-12 Zr-1.0Cu-0.5Mo               

         
T562  242 272 295.0 323.0 351.0 379.0 407 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) 
34-13 Zr-1.0Cu-0.5Mo               
34-14 Zr-1.0Cu-0.5Mo               

         
T563  83.1 116.0 146.0 176 206.0 236.0 259 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
34-15 Zr-1.0Cu-0.5Mo 49.6 73.4 145.9         
34-16 Zr-1.0Cu-0.5Mo 49.9 77.7 140.8 227.5       
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Alloy 34  Summary and final results  
Archive Days Wt Gain Test 

34-1 120.0 92.7 T554 
34-2 150.0 68.7 T554 
34-3 210.0 168.5 T554 
34-4 240.0 710.9 T554 
34-5 180.0 92.9 T564 
34-6 210.0 633.7 T564 
34-7 28.0 29.0 T554 
34-8 28.0 29.2 T554 
34-9 203.3 355.1 T556 

34-10 173.3 57.1 T556 
34-11 55.3 34.0 T556 
34-12 7.0 20.3 T556 
34-13 182.0 74.2 T562 
34-14 212.0 107.1 T562 
34-15 146.0 145.9 T563 
34-16 176.0 227.5 T563 
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Alloys 41-43 and Zircaloy-4 control 
Reference alloys 

Alloy 41 - long term
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Alloy 41 - short term
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Alloy 
41   Archived         

           
           

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 210.0 240.0 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) Gain(10) 

41-1 Sponge Zr 21.7                 
41-2 Sponge Zr 21.3                 
41-3 Sponge Zr 19.3                 
41-4 Sponge Zr 12.0                 
41-7 Sponge Zr 20.6                 
41-8 Sponge Zr 24.2                 

           
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 210.0 240 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
41-5 Sponge Zr 21.1                 
41-6 Sponge Zr 21.9                 

           
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 55.3 69.3 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
41-9 Sponge Zr 7.1 9.5 11.4 13.2 14.8 16.1 17.8 19.0 51.6 

41-10 Sponge Zr 9.5 12.0 14.1 16.3           
41-11 Sponge Zr 9.1 11.8 13.8 68.9           
41-12 Sponge Zr 9.0 11.7 15.1             

           
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 242 272 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
41-13 Sponge Zr -1351.7                 
41-14 Sponge Zr -1483.9                 

           
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 83.1 116.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) Gain(8) Gain(9) 
41-15 Sponge Zr 5.4 27.3               
41-16 Sponge Zr 5.5 30.0 -8.5             
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Alloy 41  Summary and final results  
Archive Days Wt Gain Test 

41-1 3.0 21.7 T554 
41-2 3.0 21.3 T554 
41-3 3.0 19.3 T554 
41-4 3.0 12.0 T554 
41-5 3.0 21.1 T564 
41-6 3.0 21.9 T564 
41-7 3.0 20.6 T554 
41-8 3.0 24.2 T554 
41-9 69.3 51.6 T556 

41-10 14.0 16.3 T556 
41-11 14.0 68.9 T556 
41-12 7.0 15.1 T556 
41-13 32.0 -1351.7 T562 
41-14 32.0 -1483.9 T562 
41-15 3.0 27.3 T563 
41-16 7.0 -8.5 T563 
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Alloy 42 - long term
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Alloy 42 - short term
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Alloy 43 - long term
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Alloy 43 - short term
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Alloy 43   Archived       
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 

43-1 Zircaloy-4 16.8 25.3 30.2 33.9 36.4 42.8 59.4 
43-2 Zircaloy-4 10.7 19.2 23.9 28.3 30.7 36.5 54.0 
43-3 Zircaloy-4 16.4 25.0 29.2 33.2 35.5 38.9 56.9 
43-4 Zircaloy-4 11.0 19.2 23.9 27.8 30.4 34.4   
43-7 Zircaloy-4 11.0 19.5           
43-8 Zircaloy-4 11.2 20.5           

         
T564  3.0 28.0 60.0 90.0 120.0 147.1 180.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
43-5 Zircaloy-4 10.4 18.9 24.5 27.7 30.4 36.8 54.6 
43-6 Zircaloy-4 16.4 25.1 30.2 33.1 35.7 39.9 58.9 

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
43-9 Zircaloy-4 11.5 13.7 16.2 18.8 20.6 22.3 24.4 

43-10 Zircaloy-4 11.8 14.3 16.7 19.4 21.2 22.7 24.9 
43-11 Zircaloy-4 11.2 13.4 16.0 18.4 20.4 22.2 24.1 
43-12 Zircaloy-4 10.8 12.9 15.5         

         
T562  32.0 62.0 92.0 119.1 152.0 182.0 212.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
43-13 Zircaloy-4 20.1 24.6 28.3 30.7 43.3 55.2 60.8 
43-14 Zircaloy-4 19.5 23.7 27.3 29.7 43.8 54.2 59.6 

         
T563  1.0 3.0 7.0 14.0 28.0 42.0 56.0 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
43-15 Zircaloy-4 8.4 11.3 13.7 16.6 19.7 22.5 24.4 
43-16 Zircaloy-4 9.0 11.8 14.1 16.8 20.0 22.7 24.6 
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Alloy 43   
Alloy 43 

(cont)      
         
         

T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 
Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 

43-1 Zircaloy-4 66.1 69.9 75.5 93.0 99.8 104.0   
43-2 Zircaloy-4 60.5 64.7 69.8 85.9 95.4 98.6 103.1 
43-3 Zircaloy-4 64.0 68.1           
43-4 Zircaloy-4               
43-7 Zircaloy-4               
43-8 Zircaloy-4               

         
T564  210.0 240 270.0 300.0 323 351.0 379.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
43-5 Zircaloy-4 59.3 63.1 67.6 83.4 90.1 95.1 100.1 
43-6 Zircaloy-4               

         
T556  55.3 69.3 83.3 113.3 146.1 176.1 206.1 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(13) Gain(14) Gain(15) 
43-9 Zircaloy-4 26.6 28.3 29.7 32.6 35.6 53.6 60.8 

43-10 Zircaloy-4 27.1 28.8 29.9 33.0 36.1 53.9   
43-11 Zircaloy-4 26.2             
43-12 Zircaloy-4               

         
T562  242 272 295.0 323.0 351.0 379.0 407.0 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(14) Gain(15) 
43-13 Zircaloy-4 63.8 69.8 83.1 90.9 96.3 101.4 114.2 
43-14 Zircaloy-4 62.5 70.2 83.3 89.9 95.3 100.8 115.2 

         
T563  83.1 116.0 146.0 176 206.0 236.0 259 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
43-15 Zircaloy-4 28.1 31.2           
43-16 Zircaloy-4 28.5 31.4 35.8 55.1 60.5 64.3 67.1 
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Alloy 43   
Alloy 43 

(cont)      
         
         

T554  409.0 437.0 465.0 493.0     
Sample Alloy Gain(16) Gain(18) Gain(19) Gain(20)     

43-1 Zircaloy-4                 
43-2 Zircaloy-4 113.5 126.4 133.6 138.9     
43-3 Zircaloy-4                 
43-4 Zircaloy-4                 
43-7 Zircaloy-4                 
43-8 Zircaloy-4                 

          
T564  407 435.0 463      

Sample Alloy Gain(16) Gain(17) Gain(18)      
43-5 Zircaloy-4 107.2 122.0 128.8      
43-6 Zircaloy-4                 

        

27.1 
days 

behind  
T556  236.1 266.1 289.1 317.1 345.1 373.1 401.1 429.1 

Sample Alloy Gain(16) Gain(17) Gain(18) Gain(19) Gain(20) Gain(22) Gain(23) Gain(24) 
43-9 Zircaloy-4 64.6 68.4 73.0 89.8 96.6 101.0 106.6 121.5 

43-10 Zircaloy-4                 
43-11 Zircaloy-4                 
43-12 Zircaloy-4                 

          
T562  435.0        

Sample Alloy Gain(16)        
43-13 Zircaloy-4 123.8         
43-14 Zircaloy-4 123.5         

    

43-16 is 28 
days 

behind/not 
in test 41-
121/122      

T563  287 315.0 343.0 371.0     
Sample Alloy Gain(15) Gain(16) Gain(19) Gain(20)     
43-15 Zircaloy-4                 
43-16 Zircaloy-4 77.0 90.4 95.5 100.6     
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Alloy 43  Summary and final results  
Archive Days Wt Gain Test 

43-1 353.0 104.0 T554 
43-2   T554 
43-3 240.0 68.1 T554 
43-4 150.0 34.4 T554 
43-5   T564 
43-6 180.0 58.9 T564 
43-7 28.0 19.5 T554 
43-8 28.0 20.5 T554 
43-9   T556 

43-10 176.1 53.9 T556 
43-11 55.3 26.2 T556 
43-12 7.0 15.5 T556 
43-13   T562 
43-14   T562 
43-15 116.0 31.2 T563 
43-16   T563 
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Zircaloy-4 Control - (chemically pikled prior to test)

0
20
40
60
80

100
120
140
160
180
200

0 100 200 300 400 500 600

Exposure time (d)

W
ei

gh
t g

ai
n 

(m
g/

dm
2)

T554-1

T554-2

T554-3

T554-4

T556-1

T556-2

T556-3

T556-4

Archive

 

Zircaloy-4 Control - (cleaned only prior to test)

0
20
40
60
80

100
120
140
160
180
200

0 100 200 300 400 500 600
Exposure time (d)

W
ei

gh
t g

ai
n 

(m
g/

dm
2)

T554-5
T554-6
T554-7
T554-8
Archive

 
 
 
 
 
 



 A65

Zircaloy-4  Archived        
         
         

T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 
Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 
T554-1 Zr-4 95-9075? 10.6 23.0 30.7 38.1 43.6 60.2 69.5 
T554-2 Zr-4 95-9075? 10.2 23.1 30.8 38.1 43.9 60.2 69.2 
T554-4 Zr-4 95-9075? 17.9 26.3 32.3 38.0 43.3 63.7   
T554-5 Zr-4 95-9075? 10.4 22.8 29.7 36.2 48.1 62.2 70.2 
T554-6 Zr-4 95-9075? 10.6 22.7 30.0 36.7 47.5 62.3 70.1 
T554-7 Zr-4 95-9075? 10.5 22.7 29.9 36.2 47.9 62.5   
T554-8 Zr-4 95-9075? 10.3 22.3 29.3 36.2       

         
T554  3.0 28.0 56.0 90.0 120.0 150.0 177.1 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(5) Gain(6) Gain(7) Gain(8) 
T554-3 Zr-4 95-9075? 12.6 24.6 31.8 38.6 44.2 62.4 70.7 

         
T556  1.0 3.0 7.0 14.0 21.0 28.0 41.2 

Sample Alloy Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) Gain(7) 
T556-1 Zr-4 95-7051 10.1 12.2 14.7 17.4 19.1 20.8 22.9 
T556-2 Zr-4 95-7051 9.2 11.8 14.1 16.7 18.4 20.0 22.0 
T556-3 Zr-4 95-7051 9.5 11.9 14.1 16.9 18.6 20.1 22.3 
T556-4 Zr-4 95-7051 9.6 12.1 14.5         
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  Zircaloy-4 (cont- 1)      
         
         

T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 
Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
T554-1 Zr-4 95-9075? 77.9 88.7 102.7 110.2 119.1 129.4 138.6 
T554-2 Zr-4 95-9075? 78.0 88.6 102.9 110.6 119.3 129.6 138.6 
T554-4 Zr-4 95-9075?               
T554-5 Zr-4 95-9075? 79.3 92.8 105.3 112.9 123.7 134.4 142.3 
T554-6 Zr-4 95-9075? 79.4 92.6 105.3 112.7 123.2 134.3 142.4 
T554-7 Zr-4 95-9075?               
T554-8 Zr-4 95-9075?               

         
T554  210.0 240.0 270.0 300.0 330.0 353.0 381.0 

Sample Alloy Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) Gain(15) 
T554-3 Zr-4 95-9075? 79.9 91.4 105.0 112.4 121.6 133.4 141.9 

         
T556  55.3 69.3 83.3 113.3 140.4 173.3 203.3 

Sample Alloy Gain(8) Gain(9) Gain(10) Gain(11) Gain(12) Gain(13) Gain(14) 
T556-1 Zr-4 95-7051 24.8 26.4 27.9 30.7 33.1 50.9 57.0 
T556-2 Zr-4 95-7051 24.3 25.7 27.1 29.7 32.1 50.0   
T556-3 Zr-4 95-7051 24.3             
T556-4 Zr-4 95-7051               
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 Zircaloy-4 (cont-2)      
        
        

T554 409.0 437.0 465.0 493.0      
Sample Gain(16) Gain(18) Gain(19) Gain(20)      
T554-1 146.0 156.8 166.9 175.0      
T554-2 146.5 157.0 167.2 175.3      
T554-4                   
T554-5 150.9 163.7 173.4 180.6      
T554-6 150.8 163.3 173.2 180.6      
T554-7                   
T554-8                   

          
T554 409 415.4 437.0       

Sample Gain(16) Gain(17) Gain(18)       
T554-3 149.6 151.6               

          
T556 233.3 263.3 293.3 316.3 344.3 372.3 400.3 428.3 456.25 

Sample Gain(15) Gain(16) Gain(17) Gain(18) Gain(19) Gain(20) Gain(22) Gain(23) Gain(24) 
T556-1 61.7 64.9 70.1 85.7 92.2 97.3 101.2 114.2 125.0114579 
T556-2                   
T556-3                   
T556-4                   
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Alloy 43  Summary and final results  
Archive Days Wt Gain  
T554-1   pickled 
T554-2   pickled 
T554-3 415.4 151.6 pickled 
T554-4 150.0 63.7 pickled 
T554-5   cleaned 
T554-6   cleaned 
T554-7 150.0 62.5 cleaned 
T554-8 90.0 36.2 cleaned 
T556-1   pickled 
T556-2 173.3 50.0 pickled 
T556-3 55.3 24.3 pickled 
T556-4 7.0 14.5 pickled 
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T565 autoclave (Westinghouse) - 680F Water 
I-NERI Corrosion Coupons 

 

Alloys KR11-14 
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  1.0 3.0 7.0 14.0 28.0 42.0 
Sample Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) 
KR11-3 7.3 12.3 24.5 53.8 111.0   
KR11-4 7.5 13.8 31.6 68.9 154.3   
KR12-3 7.8 11.8 21.0 50.2 130.6   
KR12-4 7.4 12.4 31.8 41.6     
KR13-3 8.5 11.7 15.3 20.7 64.0   
KR13-4 8.2 11.9 16.6 27.2 95.2 174.7 
KR14-3 8.6 11.6 15.0 21.6 98.8   
KR14-4 9.1 13.9 21.6 55.7 169.3 284.7 
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Samples 
KR21-0.2 Nb 

 
KR22-0.4 Nb  

 

Alloys KR21-22 
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days 1.0 3.0 7.0 14.0 28.0 42.0 56.0 59.0 69.0 79.0 97.0 125.0 153.0 
KR21-3 7.8 10.6 12.8 15.3 18.7 20.4 22.7 23.3 24.6 25.7 27.4 30.1 32.7 
KR21-4 7.8 10.6 12.4 14.9 17.9 20.2 22.1 23.0 24.0 25.2 27.0 29.5 31.8 
KR22-3 7.9 10.5 13.3 16.5 21.2 24.7 27.9 28.2 30.4 31.9 34.9 38.5 42.2 
KK22-4 7.0 9.6 12.6 15.8 20.2 23.8 26.9 27.6 29.8 31.1 34.1 38.0 41.6 

 
days 211.0 241.0 264.0 292.0 320.0 326.4 348.0 376.0 404.0     

KR21-3 36.7 38.4 40.5 45.7 57.6 59.6 64.1 68.1 71.0     
KR21-4 35.8 37.9 39.6 42.1 50.9 53.9           
KR22-3 49.8 53.4 59.8 65.5 71.7 73.1 76.7 81.4 85.2     
KK22-4 48.9 52.0 56.3 60.6 66.5 68.6           
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Samples  
KR31-0.4Sn-0.2Nb 

 
KR32-0.4Sn-0.4Nb 

 

Alloys KR31-32 
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 1.0 3.0 7.0 14.0 28.0 42.0 56.0 59.0 69.0 79.0 97.0 125.0 153.0 
KR31-3 8.1 10.3 13.0 15.2 18.7 20.8 23.0 23.1 24.1 25.6 27.2 29.6 31.6 
KR31-4 8.6 11.0 13.3 15.9 19.0 21.3 23.2 23.6 25.1 25.9 27.8 30.5 32.3 
KR32-3 8.9 11.2 13.6 16.2 19.5 21.4 23.4 23.5 25.0 25.9 27.6 29.8 32.5 
KR32-4 8.9 11.3 13.4 16.2 19.0 21.3 23.3 23.6 24.8 26.0 27.9 30.3 32.4 

 
 

 181.0 211.0 241.0 264.0 292.0 320.0 326.4 348.0 376.0 404.0    
KR31-3 33.7 36.0 37.7 40.3 46.7 58.1 59.5 63.1 66.6 69.4    
KR31-4 34.3 36.5 38.4 41.1 51.2 59.9 61.0          
KR32-3 34.0 36.2 38.4 40.3 43.3 56.1 57.7 61.8 65.5 68.3    
KR32-4 34.1 36.2 38.2 40.4 47.4 58.5 59.4          
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Samples  
KR41-1.0Nb 

 
KR42-1.5Nb 

 
KR43-2.5Nb 

 

Alloys KR41-43 
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 1.0 3.0 7.0 14.0 28.0 42.0 56.0 59.0 69.0 79.0 97.0 125.0 153.0 
KR41-3 7.2 9.9 12.9 16.7 22.4 26.3 29.7 30.7 33.2 34.9 38.7 43.1 47.4 
KR41-4 8.7 11.8 14.7 18.3 23.2 27.6 30.6 31.6 34.3 35.9 39.3 43.8 48.0 
KR42-3 8.3 11.0 13.6 17.2 21.9 25.7 28.9 29.9 32.0 33.7 37.0 40.7 44.8 
KR42-4 8.1 10.2 13.2 17.0 21.7 25.8 28.9 29.7 32.2 33.6 36.8 40.8 44.7 
KR43-1 8.2 10.0 13.0 16.4 20.8 24.6 28.2 28.6 30.8 32.4 35.6 39.3 43.0 
KR43-2 8.2 10.4 13.4 16.2 21.1 24.9 27.9 28.8 30.9 32.9 35.7 39.5 43.2 

 
 

 181.0 211.0 241.0 264.0 292.0 320.0 326.4 348.0 376.0 404.0    
KR41-3 51.4 56.2 60.0 64.1 68.4 73.5 75.0 79.2 83.9 88.1    
KR41-4 52.3 56.8 60.8 64.6 68.8 73.4 74.6          
KR42-3 48.2 52.4 56.1 62.2 68.6 74.4 75.4 80.3 85.2 89.6    
KR42-4 48.7 52.8 57.5 63.0 69.2 74.3 75.5          
KR43-1 46.5 50.2 53.2 56.4 62.8 71.4 73.6 79.5 84.8 89.1    
KR43-2 46.8 50.4 53.8 56.8 63.3 71.3 73.3          
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T643 autoclave (Westinghouse) - 680F Water 
I-NERI Corrosion Coupons 

 
Alloy Sample 

Zr-1.0Fe N101-1 
Zr-1.0Fe N101-2 
Zr-1.0Fe N101-3 
Zr-1.0Fe N101-4 
Zr-1.0Fe N101-5 

  

Alloys N101 - 1-5 
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Alloy Sample 
Gain
(1) 

Gain
(2) 

Gain
(3) 

Gain
(4) 

Gain
(5) 

Gain
(6) 

Gain
(7) 

Gain
(8) 

Gain
9 

Gain 
10 

Gain 
11 

Gain 
12 

  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-1.0Fe N101-1 6.7 7.9 11.2 14.5 15.7 18.8 21.3 24.8 27.9 30.4 32.7 34.8 
Zr-1.0Fe N101-2 6.4 7.8 11.4 14.8 16.1 19.3 21.4 25.3 28.7 30.9 33.7 36.0 
Zr-1.0Fe N101-3 6.5 8.6 11.2 15.1 16.5 19.9 22.4 26.3 29.5 33.3 34.6 36.8 
Zr-1.0Fe N101-4 6.0 8.0 11.0 14.6 15.8 19.4 22.0 25.7 29.3 31.6 34.5 36.3 
Zr-1.0Fe N101-5 6.0 7.6 11.3 14.8 16.4 19.7 22.0 26.0 28.9 31.9 34.4 36.3 

 
 
 
 
 



 A74

Alloy  
Zr-1.0Fe-0.5Cr N102-1 
Zr-1.0Fe-0.5Cr N102-2 
Zr-1.0Fe-0.5Cr N102-3 
Zr-1.0Fe-0.5Cr N102-4 
Zr-1.0Fe-0.5Cr N102-5 

 

Alloys N102 1-5
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-1.0Fe-0.5Cr N102-1 6.3 7.7 10.0 12.1 13.1 15.3 16.7 19.1 21.2 22.5 23.9 25.1 
Zr-1.0Fe-0.5Cr N102-2 6.1 7.7 9.8 12.3 13.1 15.3 16.9 19.3 21.2 22.7 23.9 25.1 
Zr-1.0Fe-0.5Cr N102-3 6.0 7.5 10.2 12.0 13.1 15.4 16.9 19.2 21.2 22.6 24.1 25.2 
Zr-1.0Fe-0.5Cr N102-4 6.6 7.9 10.3 12.3 13.5 15.6 17.4 19.8 22.0 23.4 24.6 25.5 
Zr-1.0Fe-0.5Cr N102-5 6.0 7.2 9.9 12.0 13.2 15.2 16.9 19.1 21.4 22.5 24.0 24.9 
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Alloy   
Zr-0.6Fe N201-1 
Zr-0.6Fe N201-2 
Zr-0.6Fe N201-3 
Zr-0.6Fe N201-4 
Zr-0.6Fe N201-5 

 

Alloys N201 1-5 
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-0.6Fe N201-1 6.0 7.2 10.1 12.5 13.7 16.0 17.8 20.8 23.4 25.2 27.0 28.2 
Zr-0.6Fe N201-2 5.0 6.4 9.1 11.8 12.7 15.3 17.2 20.1 22.7 24.5 26.3 27.7 
Zr-0.6Fe N201-3 5.5 6.9 9.6 12.0 13.2 15.1 17.7 20.4 22.8 24.7 26.5 27.9 
Zr-0.6Fe N201-4 6.2 7.8 10.3 13.6 14.7 17.3 19.4 22.4 25.0 27.0 28.6 30.5 
Zr-0.6Fe N201-5 5.6 7.7 10.1 13.1 13.9 16.8 18.7 21.5 23.8 25.8 27.6 29.3 
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Alloy   
Zr-0.6Fe-0.3Cr N202-1 
Zr-0.6Fe-0.3Cr N202-2 
Zr-0.6Fe-0.3Cr N202-3 
Zr-0.6Fe-0.3Cr N202-4 
Zr-0.6Fe-0.3Cr N202-5 

 

Alloys N202 1-5
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-0.6Fe-0.3Cr N202-1 6.3 8.2 9.9 12.0 13.0 14.8 16.2 19.0 20.5 21.9 22.9 24.1 
Zr-0.6Fe-0.3Cr N202-2 5.9 7.2 9.7 12.0 12.9 15.2 16.4 18.8 20.1 21.7 22.7 24.1 
Zr-0.6Fe-0.3Cr N202-3 6.0 7.3 9.8 11.7 12.7 14.9 16.5 18.3 20.5 21.6 22.5 23.7 
Zr-0.6Fe-0.3Cr N202-4 6.1 7.5 9.6 12.3 12.9 15.2 16.6 18.6 20.0 21.7 22.4 24.0 
Zr-0.6Fe-0.3Cr N202-5 6.5 7.8 10.4 12.4 13.3 15.3 16.5 18.8 20.1 22.2 22.7 23.7 
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Alloy   
Zr-0.6Fe-0.3Mo N203-1 
Zr-0.6Fe-0.3Mo N203-2 
Zr-0.6Fe-0.3Mo N203-3 
Zr-0.6Fe-0.3Mo N203-4 
Zr-0.6Fe-0.3Mo N203-5 

 

Alloys N203 1-5
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-0.6Fe-0.3Mo N203-1 7.8 9.9 12.9 16.4 17.7 20.7 23.0 26.4 29.5 31.8 34.2 36.0 
Zr-0.6Fe-0.3Mo N203-2 6.6 9.0 12.5 15.6 16.5 19.9 21.7 25.4 28.7 30.9 33.1 34.9 
Zr-0.6Fe-0.3Mo N203-3 6.9 10.1 13.2 16.6 17.8 20.8 23.1 26.8 29.8 32.4 34.6 36.5 
Zr-0.6Fe-0.3Mo N203-4 7.0 9.3 12.2 15.2 16.5 19.7 21.8 25.5 28.3 31.5 33.1 35.0 
Zr-0.6Fe-0.3Mo N203-5 7.3 9.6 13.0 16.1 17.2 20.8 23.0 26.7 29.8 32.5 34.6 36.7 
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 Alloy  
Zr-0.6Fe-0.6Nb N204-1 
Zr-0.6Fe-0.6Nb N204-2 
Zr-0.6Fe-0.6Nb N204-3 
Zr-0.6Fe-0.6Nb N204-4 
Zr-0.6Fe-0.6Nb N204-5 

 

Alloys N204 1-5 
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-0.6Fe-0.6Nb N204-1 6.4 7.8 9.9 12.7 13.4 16.8 19.0 22.4 25.3 28.4 30.8 33.1 
Zr-0.6Fe-0.6Nb N204-2 6.1 7.6 10.1 12.5 13.6 16.3 18.9 22.4 25.3 28.1 30.5 32.4 
Zr-0.6Fe-0.6Nb N204-3 6.5 8.4 10.4 12.8 13.9 16.9 18.8 22.9 26.3 28.8 31.3 33.4 
Zr-0.6Fe-0.6Nb N204-4 6.4 7.8 9.9 12.5 13.5 16.5 18.5 22.4 25.3 28.3 30.5 32.5 
Zr-0.6Fe-0.6Nb N204-5 6.6 7.9 10.2 12.7 13.6 16.3 18.4 22.3 25.5 28.2 30.2 32.6 
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Alloy   

Zr-1.0Cr-0.5Fe N301-1 
Zr-1.0Cr-0.5Fe N301-2 
Zr-1.0Cr-0.5Fe N301-3 
Zr-1.0Cr-0.5Fe N301-4 
Zr-1.0Cr-0.5Fe N301-5 

 

Alloys N301 1-5
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-1.0Cr-0.5Fe N301-1 6.6 8.3 10.1 12.0 12.8 14.5 16.2 18.4 19.7 21.4 22.4 23.6 
Zr-1.0Cr-0.5Fe N301-2 6.1 8.2 10.0 11.9 12.5 14.8 16.2 18.5 20.2 21.4 22.6 23.5 
Zr-1.0Cr-0.5Fe N301-3 6.4 8.0 10.1 12.0 12.5 14.5 15.9 17.9 19.7 21.3 22.4 23.5 
Zr-1.0Cr-0.5Fe N301-4 6.8 8.3 10.3 12.1 12.6 14.9 16.2 18.4 20.2 21.3 22.3 23.6 
Zr-1.0Cr-0.5Fe N301-5 5.0 6.0 7.7 9.6 10.5 12.5 13.6 15.7 17.4 18.6 19.6 20.5 
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 Alloy  

Zr-1.0Cr-0.5Mo N302-1 
Zr-1.0Cr-0.5Mo N302-2 
Zr-1.0Cr-0.5Mo N302-3 
Zr-1.0Cr-0.5Mo N302-4 
Zr-1.0Cr-0.5Mo N302-5 
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  days 0.5 1.0 3.1 7.1 9.3 16.3 23.3 37.3 51.3 65.3 79.3 93.3 
Zr-1.0Cr-0.5Mo N302-1 6.3 7.7 9.9 11.7 12.5 15.0 16.5 20.2 23.0 25.1 27.4 30.2 
Zr-1.0Cr-0.5Mo N302-2 5.4 6.8 8.7 10.6 11.2 13.6 15.3 17.8 20.5 22.8 25.3 28.8 
Zr-1.0Cr-0.5Mo N302-3 5.7 6.7 8.4 10.8 12.0 14.3 16.1 19.4 22.3 24.4 26.5 29.8 
Zr-1.0Cr-0.5Mo N302-4 5.2 6.2 7.9 9.7 10.3 12.5 14.0 16.7 19.1 21.0 23.1 25.8 
Zr-1.0Cr-0.5Mo N302-5 5.8 6.8 8.5 10.6 11.7 13.9 15.8 18.5 20.8 23.6 25.4 27.9 
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T679 autoclave (Westinghouse) - 680F Water 
INERI Model Alloys – short duration experiment
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Alloy Sample Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) 
 days 0.5 1 2 4 7 14 

Zr-0.2Fe-0.1Cr L 11-39 5.4 6.5 7.7 9.2 10.8 12.8 
Zr-0.2Fe-0.1Cr L 11-40 5.6 6.8 8.2 9.5 11.1 13.2 
Zr-0.2Fe-0.1Cr L 11-41 5.5 6.5 7.8 9.3 10.6 12.8 
Zr-0.2Fe-0.1Cr H 12-39 5.6 6.8 8.1 9.5 11.0 12.9 
Zr-0.2Fe-0.1Cr H 12-40 5.6 7.1 8.3 9.6 11.1 13.4 
Zr-0.2Fe-0.1Cr H 12-41 5.5 6.5 7.8 9.2 10.3 12.6 
Zr-0.4Fe-0.2Cr L 13-39 6.2 7.3 8.4 10.0 11.4 13.6 
Zr-0.4Fe-0.2Cr L 13-40 5.6 6.8 7.9 9.5 10.7 13.0 
Zr-0.4Fe-0.2Cr L 13-41 5.9 7.1 8.6 10.0 11.2 13.6 
Zr-0.4Fe-0.2Cr H 14-39 7.0 8.3 9.8 12.4 13.1 15.5 
Zr-0.4Fe-0.2Cr H 14-40 6.3 7.8 9.4 11.2 12.7 15.0 
Zr-0.4Fe-0.2Cr H 14-41 6.5 7.7 9.5 10.8 12.4 14.7 

 
 
 
 
 



 A82

Alloys 21-24 
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Alloy Sample Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) 
 days 0.5 1 2 4 7 14 

Zr-0.5Cr 21-39 4.6 5.5 6.1 7.6 8.5 10.1 
Zr-0.5Cr 21-40 4.3 5.2 5.8 7.3 8.4 10.2 
Zr-0.5Cr 21-41 4.2 5.2 6.0 7.2 8.2 10.2 

Zr-0.5Cr-0.2Fe 22-39 5.1 5.9 7.1 8.3 9.2 11.2 
Zr-0.5Cr-0.2Fe 22-40 4.7 5.2 6.7 8.0 9.4 10.9 
Zr-0.5Cr-0.2Fe 22-41 4.7 5.8 6.6 8.0 9.3 10.9 

Zr-1.0Cr 23-39 4.1 5.3 6.3 7.4 8.3 10.0 
Zr-1.0Cr 23-40 4.4 5.2 6.5 7.4 8.4 10.1 
Zr-1.0Cr 23-41 4.6 5.0 6.0 7.3 8.5 9.7 

Zr-1.0Cr-0.2Fe 24-39 5.2 6.6 7.8 9.2 10.4 12.6 
Zr-1.0Cr-0.2Fe 24-40 4.9 6.1 7.4 8.9 10.1 12.2 
Zr-1.0Cr-0.2Fe 24-41 5.1 6.5 7.5 9.1 10.5 12.8 
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Alloys 31-34 
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Alloy Sample Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) 
 days 0.5 1 2 4 7 14 

Zr-0.5Cu 31-39 12.5 16.8 21.7 27.2 29.5 32.8 
Zr-0.5Cu 31-40 12.5 16.8 22.4 28.0 30.3 35.2 
Zr-0.5Cu 31-41 12.6 17.1 22.9 28.5 31.6 40.0 

Zr-0.5Cu-0.5Mo 32-39 10.5 13.1 17.4 22.0 23.8 26.0 
Zr-0.5Cu-0.5Mo 32-40 10.9 13.1 17.5 22.2 24.1 27.0 
Zr-0.5Cu-0.5Mo 32-41 10.8 12.7 16.5 20.8 22.6 25.3 

Zr-1.0Cu 33-39 11.9 13.8 15.7 18.5 20.0 22.8 
Zr-1.0Cu 33-40 11.8 13.8 15.7 18.1 20.5 22.7 
Zr-1.0Cu 33-41 12.5 14.3 16.1 18.8 20.9 23.5 

Zr-1.0Cu-0.5Mo 34-39 10.6 12.7 14.1 17.5 19.3 21.7 
Zr-1.0Cu-0.5Mo 34-40 10.9 12.7 14.5 17.4 19.7 21.7 
Zr-1.0Cu-0.5Mo 34-41 10.7 12.1 13.9 16.7 18.8 21.1 
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Alloys 41-43 
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Alloy Sample Gain(1) Gain(2) Gain(3) Gain(4) Gain(5) Gain(6) 
 days 0.5 1 2 4 7 14 

Sponge Zr 41-39 6.0 12.6 32.0 44.7 60.3 -150.8 
Sponge Zr 41-40 5.9 12.9 34.3 46.8 46.0 -225.4 
Sponge Zr 41-41 5.8 13.0 35.3 0.0 0.0 0.0 

Crystal bar Zr 42-39 5.0 8.5 31.3 30.9 24.7 -17.7 
Crystal bar Zr 42-40 4.9 9.7 32.4 27.5 16.5 -35.4 
Crystal bar Zr 42-41 4.4 8.4 29.7 0.0 0.0 0.0 

Zircaloy-4 43-39 8.4 9.9 11.2 13.2 14.9 17.5 
Zircaloy-5 43-40 8.3 9.7 11.2 13.4 14.8 17.7 
Zircaloy-6 43-41 8.4 9.9 11.4 13.4 15.1 17.9 
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T600 autoclave (Westinghouse) - 680F Water 
INERI Model Alloys - short duration experiment
 

T600   Auto. 47-103  
680F Water   Cycle 103  

INERI Model 
Alloys   Hours 6  

   Total 6  
      

Sample Area Wght(0) Wght(1) Gain(1)  
      

11-23 0.1059 1.99054 1.99123 6.5 mg/dm2 
12-23 0.1071 2.14094 2.14150 5.2 mg/dm2 
13-23 0.1070 2.08448 2.08504 5.2 mg/dm2 
14-23 0.1092 2.15665 2.15720 5.0 mg/dm2 
21-23 0.1043 1.86720 1.86759 3.7 mg/dm2 
22-23 0.1051 2.01791 2.01836 4.3 mg/dm2 
23-23 0.1056 1.94132 1.94172 3.8 mg/dm2 
24-23 0.1052 2.06873 2.06923 4.8 mg/dm2 
31-23 0.1046 1.48123 1.48220 9.3 mg/dm2 
32-23 0.1058 1.99870 1.99968 9.3 mg/dm2 
33-23 0.1053 1.94022 1.94123 9.6 mg/dm2 
34-23 0.1060 2.06472 2.06571 9.3 mg/dm2 
41-23 0.1039 1.82424 1.82466 4.0 mg/dm2 
42-23 0.1072 2.13254 2.13313 5.5 mg/dm2 
43-23 0.1038 1.95147 1.95233 8.3 mg/dm2 

KR11-7 0.1041 2.20544 2.20582 3.7 mg/dm2 
KR12-7 0.1017 1.46231 1.46270 3.8 mg/dm2 
KR13-7 0.1040 2.12389 2.12438 4.7 mg/dm2 
KR14-7 0.1044 2.34492 2.34537 4.3 mg/dm2 
KR21-7 0.1008 1.29912 1.29948 3.6 mg/dm2 
KR22-7 0.1044 2.16663 2.16702 3.7 mg/dm2 
KR31-7 0.1026 1.77295 1.77341 4.5 mg/dm2 
KR32-7 0.1040 2.10853 2.10906 5.1 mg/dm2 
KR41-7 0.1030 2.22604 2.22644 3.9 mg/dm2 
KR42-7 0.1007 1.35867 1.35908 4.1 mg/dm2 
KR43-7 0.1054 2.37133 2.37174 3.9 mg/dm2 
N101-1 0.0790 1.70479 1.70520 5.2 mg/dm2 
N102-1 0.0790 1.58090 1.58153 8.0 mg/dm2 
N201-1 0.0792 1.66188 1.66233 5.7 mg/dm2 
N202-1 0.0791 1.66664 1.66696 4.0 mg/dm2 
N203-1 0.0776 1.38047 1.38082 4.5 mg/dm2 
N204-1 0.0780 1.42671 1.42706 4.5 mg/dm2 
N301-1 0.0796 1.90234 1.90265 3.9 mg/dm2 
N302-1 0.0813 2.02809 2.02855 5.7 mg/dm2 
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T601 autoclave (Westinghouse) - 680F Water 
INERI Model Alloys - short duration experiment

 
T601   Auto. 47-104  

680F Water   Cycle 104  
INERI Model 

Alloys   Hours 2.5  
   Total 2.5  
      

Sample Area Wght(0) Wght(1) Gain(1)  
      

11-24 0.1060 1.79277 1.79321 4.2 mg/dm2 
12-24 0.1118 2.23592 2.23636 3.9 mg/dm2 
13-24 0.1051 1.99364 1.99405 3.9 mg/dm2 
14-24 0.1084 2.15502 2.15546 4.1 mg/dm2 
21-24 0.1035 1.74208 1.74235 2.6 mg/dm2 
22-24 0.1073 2.13840 2.13873 3.1 mg/dm2 
23-24 0.1060 2.06421 2.06454 3.1 mg/dm2 
24-24 0.1034 1.63160 1.63199 3.8 mg/dm2 
31-24 0.1063 1.93100 1.93159 5.5 mg/dm2 
32-24 0.1054 1.89715 1.89775 5.7 mg/dm2 
33-24 0.1066 1.97125 1.97187 5.8 mg/dm2 
34-24 0.1079 2.16719 2.16787 6.3 mg/dm2 
41-24 0.1052 2.09213 2.09259 4.4 mg/dm2 
42-24 0.1046 2.12667 2.12710 4.1 mg/dm2 
43-24 0.1050 2.05363 2.05433 6.7 mg/dm2 

KR11-9 0.1031 1.66656 1.66691 3.4 mg/dm2 
KR12-8 0.1041 2.10373 2.10412 3.7 mg/dm2 
KR13-8 0.1037 1.77060 1.77099 3.8 mg/dm2 
KR14-8 0.1049 2.26556 2.26609 5.1 mg/dm2 
KR21-8 0.1018 1.68996 1.69026 2.9 mg/dm2 
KR22-8 0.1020 1.63781 1.63819 3.7 mg/dm2 
KR31-8 0.1030 2.08028 2.08077 4.8 mg/dm2 
KR32-8 0.1035 1.92474 1.92521 4.5 mg/dm2 
KR41-8 0.1025 2.12965 2.13008 4.2 mg/dm2 
KR42-8 0.1039 2.23568 2.23611 4.1 mg/dm2 
KR43-8 0.1053 2.47016 2.47059 4.1 mg/dm2 
N101-2 0.0773 1.46408 1.46440 4.1 mg/dm2 
N102-2 0.0793 1.60863 1.60897 4.3 mg/dm2 
N201-2 0.0782 1.48470 1.48500 3.8 mg/dm2 
N202-2 0.0793 1.76189 1.76220 3.9 mg/dm2 
N203-2 0.0783 1.48033 1.48067 4.3 mg/dm2 
N204-2 0.0789 1.63621 1.63656 4.4 mg/dm2 
N301-2 0.0803 1.81140 1.81168 3.5 mg/dm2 
N302-2 0.0805 1.91208 1.91235 3.4 mg/dm2 
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T602 autoclave (Westinghouse) - 680F Water 
INERI Model Alloys - short duration experiment

 
T602   Auto. 54-131  

680F Water   Cycle 131  
INERI Model 

Alloys   Hours 24  
   Total 24  
      

Sample Area Wght(0) Wght(1) Gain(1)  
      

11-25 0.1078 2.05408 2.05490 7.6 mg/dm2 
12-25 0.1066 2.12805 2.12886 7.6 mg/dm2 
13-25 0.1053 2.01367 2.01442 7.1 mg/dm2 
14-25 0.1061 2.06460 2.06541 7.6 mg/dm2 
21-25 0.1063 2.17564 2.17615 4.8 mg/dm2 
22-25 0.1056 2.09721 2.09777 5.3 mg/dm2 
23-25 0.1070 2.08035 2.08094 5.5 mg/dm2 
24-25 0.1032 1.70617 1.70708 8.8 mg/dm2 
31-25 0.1060 1.81129 1.81270 13.3 mg/dm2 
32-25 0.1027 1.67822 1.67947 12.2 mg/dm2 
33-25 0.1043 1.93105 1.93235 12.5 mg/dm2 
34-25 0.1052 1.87497 1.87631 12.7 mg/dm2 
41-25 0.1049 2.11002 2.11162 15.3 mg/dm2 
42-25 0.1047 2.05414 2.05581 16.0 mg/dm2 
43-25 0.1045 1.95562 1.95655 8.9 mg/dm2 

KR11-8 0.1048 2.16341 2.16401 5.7 mg/dm2 
KR12-9 0.1024 1.56470 1.56547 7.5 mg/dm2 
KR13-9 0.1047 1.98172 1.98234 5.9 mg/dm2 
KR14-9 0.1045 2.31991 2.32071 7.7 mg/dm2 
KR21-9 0.1010 1.72599 1.72648 4.9 mg/dm2 
KR22-9 0.1011 1.40625 1.40680 5.4 mg/dm2 
KR31-9 0.1038 2.12759 2.12830 6.8 mg/dm2 
KR32-9 0.1035 1.93393 1.93466 7.1 mg/dm2 
KR41-9 0.1038 2.25166 2.25230 6.2 mg/dm2 
KR42-9 0.1006 1.34358 1.34422 6.4 mg/dm2 
KR43-9 0.1047 2.12283 2.12352 6.6 mg/dm2 
N101-3 0.0777 1.46739 1.46807 8.8 mg/dm2 
N102-3 0.0793 1.74299 1.74373 9.3 mg/dm2 
N201-3 0.0790 1.62431 1.62484 6.7 mg/dm2 
N202-3 0.0798 1.88267 1.88327 7.5 mg/dm2 
N203-3 0.0801 1.79903 1.80023 15.0 mg/dm2 
N204-3 0.0798 1.67152 1.67201 6.1 mg/dm2 
N301-3 0.0810 1.92398 1.92446 5.9 mg/dm2 
N302-3 0.0806 1.79847 1.80094 30.6 mg/dm2 
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T603 autoclave (Westinghouse) - 680F Water 
INERI Model Alloys - short duration experiment

 
T603   Auto. 58-82    

680F Water   Cycle 82    
INERI Model 

Alloys   Days 3.0    
   Total 3.0    
        

Sample Area Wght(0) Wght(1) Gain(1)    
 v-rjc v-rjc v-rjc     

11-26 0.1068 2.03820 2.03925 9.8 mg/dm2   
12-26 0.1071 2.11096 2.11209 10.6 mg/dm2   
13-26 0.1062 2.06959 2.07056 9.1 mg/dm2   
14-26 0.1057 2.06014 2.06125 10.5 mg/dm2   
21-26 0.1083 2.22951 2.23019 6.3 mg/dm2   
22-26 0.1056 2.04288 2.04363 7.1 mg/dm2   
23-26 0.1061 1.91516 1.91597 7.6 mg/dm2   
24-26 0.1046 1.91054 1.91138 8.0 mg/dm2   
31-26 0.1055 1.81882 1.82125 23.0 mg/dm2   
32-26 0.1040 1.79499 1.79734 22.6 mg/dm2   
33-26 0.1072 2.03325 2.03521 18.3 mg/dm2   
34-26 0.1069 1.98817 1.98995 16.7 mg/dm2   
41-26 0.1031 1.86979 1.87495 50.1 mg/dm2   
42-26 0.1054 2.06907 2.07526 58.7 mg/dm2   
43-26 0.1013 1.76282 1.76396 11.3 mg/dm2   
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KR11-10 0.1020 2.11368 2.11499 12.8 mg/dm2 estimated area (need sample dimensions) 
KR12-10 0.1020 1.74249 1.74342 9.1 mg/dm2 estimated area (need sample dimensions) 
KR13-10 0.1020 1.68634 1.68728 9.2 mg/dm2 estimated area (need sample dimensions) 
KR14-10 0.1020 2.27850 2.27950 9.8 mg/dm2 estimated area (need sample dimensions) 
KR21-10 0.1020 1.51981 1.52049 6.7 mg/dm2 estimated area (need sample dimensions) 
KR22-10 0.1020 2.02667 2.02738 7.0 mg/dm2 estimated area (need sample dimensions) 
KR31-10 0.1020 2.10285 2.10358 7.2 mg/dm2 estimated area (need sample dimensions) 
KR32-10 0.1020 1.86566 1.86662 9.4 mg/dm2 estimated area (need sample dimensions) 
KR41-10 0.1020 2.05675 2.05761 8.4 mg/dm2 estimated area (need sample dimensions) 
KR42-10 0.1020 1.57680 1.57773 9.1 mg/dm2 estimated area (need sample dimensions) 
KR43-10 0.1020 2.31241 2.31329 8.6 mg/dm2 estimated area (need sample dimensions) 
N101-4 0.0800 1.41545 1.41746 25.1 mg/dm2 estimated area (need sample dimensions) 
N102-4 0.0800 1.53332 1.53540 26.0 mg/dm2 estimated area (need sample dimensions) 
N201-4 0.0800 1.70436 1.70513 9.6 mg/dm2 estimated area (need sample dimensions) 
N202-4 0.0800 1.60675 1.60753 9.8 mg/dm2 estimated area (need sample dimensions) 
N203-4 0.0800 1.60687 1.60781 11.7 mg/dm2 estimated area (need sample dimensions) 
N204-4 0.0800 1.73140 1.73215 9.4 mg/dm2 estimated area (need sample dimensions) 
N301-4 0.0800 1.68892 1.69153 32.6 mg/dm2 estimated area (need sample dimensions) 
N302-4 0.0800 1.94506 1.94597 11.4 mg/dm2 estimated area (need sample dimensions) 
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ROK Experiments - 680F Water 
INERI Model Alloys 
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days 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 486 
Zr0.2Nb 19.4 24.7 27.8 30.1 34.4 35.4 37.0 42.2 48.3 58.9 63.7 69.1 73.3 76.0 79.4 84.2 
Zr0.4Nb 21.3 29.1 34.7 39.9 47.6 51.2 54.1 59.8 65.0 72.1 75.1 81.2 86.1 90.4 94.9 101.2 
Zr1.0Nb 22.9 30.5 38.2 44.5 52.6 56.8 61.4 67.1 71.7 79.9 83.3 89.6 95.2 101.0 105.7 113.0 
Zr1.5Nb 22.5 30.3 36.8 42.7 49.2 53.5 57.5 63.1 67.9 75.3 78.7 84.9 90.6 96.6 100.4 107.2 
Zr1.5Nb 21.2 28.2 34.1 39.1 46.3 51.3 54.7 59.4 65.2 72.4 75.7 81.4 86.5 91.5 95.0 101.6 

 
days 516 546 576 606  

Zr0.2Nb 85.4 90.9 92.1 95.3 mg/dm2 
Zr0.4Nb 104.0 111.1 114.4 120.4 mg/dm2 
Zr1.0Nb 116.4 123.6 126.7 131.9 mg/dm2 
Zr1.5Nb 110.6 117.7 120.2 125.0 mg/dm2 
Zr1.5Nb 105.3 110.3 114.3 118.2 mg/dm2 
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ZrSn Alloys
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days 3 9 14 21 28 42 56 70 100 130 160 190 226 256 
Zr0.2Sn 13.1 16.4 21.8 23.1 24.8 25.7 28.2 31.5 38.1 39.4 39.9 41.2 41.0 42.7 
Zr0.4Sn 13.7 16.3 21.8 23.4 25.3 26.1 27.6 32.0 36.7 38.8 39.4 39.0 40.9 42.5 
Zr0.8Sn 14.5 17.5 23.3 24.6 26.5 27.7 29.2 34.5 39.9 40.4 41.4 40.0 44.4 49.0 
Zr1.2Sn 14.3 18.2 23.9 25.3 27.3 28.2 30.0 35.8 43.7 42.3 43.7 42.5 47.0 54.2 

 
days 286 316 346  

Zr0.2Sn 43.4 46.5 48.9 mg/dm2 
Zr0.4Sn 43.2 48.8 53.3 mg/dm2 
Zr0.8Sn 59.1 173.8 273.3 mg/dm2 
Zr1.2Sn 74.3 295.4 489.2 mg/dm2 
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ZrNbSn Alloys 
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days 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 
Zr0.4Sn0.2Nb 22.1 29.5 35.1 39.4 46.4 49.8 53.6 59.9 64.5 72.0 75.7 81.4 86.3 90.9 95.4 
Zr0.4Sn0.4Nb 20.5 24.3 28.2 29.4 33.1 33.8 34.9 39.2 44.0 52.0 58.4 66.0 70.5 72.7 74.5 
 

days 486 516 546 576 606           
Zr0.4Sn0.2Nb 101.9 105.6 112.4 114.7 121.3 mg/dm2          
Zr0.4Sn0.4Nb 79.0 79.6 84.3 84.4 87.0 mg/dm2          
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ROK Experiments - 680F Lithiated water 
INERI Model Alloys 
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days 30 60 90 120 150 180 210  
Zr0.2Nb 25.6 41.6 587.8 1827.7    mg/dm2 
Zr0.4Nb 32.5 44.1 204.7 spall -- -- -- mg/dm2 
Zr1.0Nb 35.0 43.1 46.7 49.2 54.0 114.4 spall mg/dm2 
Zr1.5Nb 33.6 42.1 45.8 47.9 52.9 56.7 spall mg/dm2 
Zr2.5Nb 34.9 41.3 43.5 45.2 49.5 53.2 444.9 mg/dm2 
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ZrNbSn Alloys 
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days 30 60 90 120 150 180 210 240 mg/dm2 
Zr0.4Sn0.2Nb 28.9 38.8 39.9 41.7 44.6 48.2 78.0 spall mg/dm2 
Zr0.4Sn0.4Nb 35.7 44.3 47.1 51.1 54.5 60.3 634.6 spall mg/dm2 
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ZrSn Alloys 
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days 30 60 90 120 150 180 210 mg/dm2 
Zr0.2Sn 22.1 29.7 49.3 98.1 493.1 732.9  mg/dm2 
Zr0.4Sn 21.7 31.3 84.5 171.3 596.1 973.7  mg/dm2 
Zr0.8Sn 22.6 32.7 36.6 43.9 110.5 198.4 280.7 mg/dm2 
Zr1.2Sn 23.0 32.9 131.4 210.5 485.5 734.2 956.2 mg/dm2 
 


