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Gentlemen: 

.This is  the twelfth monthly report, covering the period April 1 
to April 30, i9hi ,  on the subject program. The program objectives a r e  
development of, alloys having superior 680" F water andfor 759' to 900" F 
steam corrosion resistance and development of higher .strength alloys for 
current temperature ranges while maintaining corrosion resistance com- 
parable to Zircaloy-2. Corrosion behavior in water and steam provides a 
screening test for acceptance of experimental alloys. 

During this report period, specimens which previously showed 
prowsing corrosi.on resistance in 75D0 F steam after 329 hours exposure 
were re-ent-e-red in test for an additional 481) hours. Since binary tin alloys 
in 750°F steam had exhibited improved corrosion properties a s  the tin content 
increased to 7 per cent, additional compositions of Zr-iOSn and Zr-i2Sn were 
included. Table I summarizes the corrosion behavior of selected alloys after 
809 hours in 750°F steam. From the series of tin alloys, it 3ppears that a 
minimum in dorroaion rate occurs at 7 per cent tin; the corrosion resistance 
is not, .however, sufficiently high to consider this alloy for fur$her develop- 
ment. Nevertheless, the compositions Zr-0.5N"b, Z r -  iV, and'Zr- iSb and 
the alloys Zr-Fe, Zr -Cr, and Zr -Mo appear promising for bvpl$opm.ent of 
steam-resigtant material. Promising compositions in Table I will be further 
exposed to 750°F steam. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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The resul ts  of 680°F water tes ts  af ter  1902 hours were reported 
l a s t  month in ARF 219.8- 15 (Quarterly Report .No. 2).  , Compositions showing 
promising corrosion res i s t ance  were placed in tes t  fo r  further determination 
of corrosion behavior. Also being exposed to 680°F water a r e  the compo- 
sitions Zr-(0.  25, 1, 2)In, a specimen of electron-beam melted zirconium, 
one of high-purity crys ta l  bar ,  and an as-quenched (retained beta) alloy of 
Zr-30Nb-5Mo. Approximately 350 hours'  exposure t ime has elapsed, and 
the test  will be interrupted sometime in May. The indium alloys have not 
previously been tested; the crys ta l  bar and electron-beam melted zirconium 
a r e  being investigated for determination of purity effects on corrosion r e -  
sistance, and the Zr-30Nb-5Mo alloy should indicate corrosion behavior of 
beta-zirconium a s  compared to corrosion of an equilibrium microstructure. 

In anticipation of a second year ' s  work, experimental continuity 
has  been maintained. The data on corrosion resis tance of binary alloys, in 
superheated water and s team a r e  being used for  planning ternary  compo- 
sitions; hopefully, a number of successful alloys will result .  Work on hydro- 
gen pickup during corrosion will be initiated during the second year.  

R e.sp.ectfully submitted, 
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TABLE I 

CORROSION BEHAVIOR O F  SELECTED 

EXPERIMENTAL ALLOYS IN 750°F  STEAM 

2 
'Weight Gain, mgldm 

~ o m i o s i t i o n  329 h b u r s  -: 809 hours  
- 

Zircaloy-  2 

.* 
.a '(480 hours) 

.b 

550. asp (480 hours)  
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TABLE I (continued) 

Weight Gain, m g  /dm 2 

Composit ion 3 29 hou r s  809 hou r s  

Z r -0 .  25Cr 22.44 38.76 

a58.44 
* 

Z r - i C r  91. 24a 

Z r -3Cr  23.09 33. 12 

.Zr-0. 25Cu 24.78 40 .63  

Zr -0 .  25Fe 26.77 40.65 

-Zr  - 1 F e  27.79 41.69 

Z r  - 3Fe  38. 65 59.47 

;Zr --i Co 

.' Zr.- JCo  

56. 96a:' 

67 i,. 19,a+ 
.b 

652. 0 0 a . ~  

17. 04 

.20. 08 

35. 31 

38., 90 
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TABLE I (continued) 

Weight Gain, mg/dm2 
Composition 3 29 hours 809 hours  

,-Zr - 1Ni 

'Zr - 3Ni 

-- 

-Unacceptable corrosion resiatanc.e - discontinued f rom further testing. 

a :.Severe. spalling ' o r  disintegration. 

, ,._ - 
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