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Low attack rates ( 0.1 to 0.5 mpy) were displayed by coupon specimens of 

type 347 stainless steel, titanium RC-55, and Zircaloy-2 which were 'exposed 

for 2877.5 hr in an oxygenated slurry of ~h-8% U oxide, 116.5 hr in,water, 

6.9 hr' in 5% HW3, and 4.3 hr in 3% trisodium phosphate during runs SM-6 
.. - .. . 

through SM-9 in the slurry blanket mockup. The leading"coupon of type 3 7  

stainless' iteel showed a slightly higher rate than the other stainless steel 
t J  . - 

coupons due to entrance effects. Specimens of a-212-B carbon steel. dis- 

played avergge attach rates of 2.9 mpy. 
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L E G A L  NOTICE 

Th is  report wos prepared 0s an account of Government sponsored work. Neither the United States, 

nor the Commission, nor any person act ing on behalf of the Commission: 

A. Mokes ony warranty or representotion, expressed or implied, w i th  respect t o  the occurocy, 

completeness, or usefulness 'of  the information contained i n  th is  report, or that  th.e use of 

any information, apporotus, method, or process disc losed in th i s  report may not  infringe 

pr ivate ly owned rights; or 

B. Assumes any l i ob i l i t i es  w i th  respect t o  the use of, or for domoges resul t ing from the use of 

any informotion, apparatus, method, or process disclosed in th is  report. 

As used i n  the obove, "person act ing on behalf of the Commission" includes any employee or 

contractor of the Commission, or employee of such controctor, to the extent t h a t  such employee 

or controctor of the Commission, or employee o f  such contractor prepores, disseminates, or 
' 

provides access to, any information pursuant t o  h is  employment or contract w i th  the Commission. 

or h is  employment w i th  such contractor. 



v' I n  conjunction with the program i n  the  Systems Development Section on the 

s lurry mockup, the Reactor Materials Section prepared a s e t  of coupon-corrosion 

specimens f o r  f i e l d  exposure i n  the mockup system during runs SM-6 through 9. 

The r e su l t s  of the examination of similar specimens which were exposed i n  runs 

SM-3, SM-4, and SM-5 have been reported previously. 1,2,3 

A s e t  of sixteen coupon-type corrosion specimens, placed i n  the main l ine  

of the mockup loop, were exposed f o r  a period of 2994.0 hr,  consisting of ~ 6 . 5  

h r  i n  water, 6.9 h r  i n  5% IIN03, 4.3 hr i n  3% trisodium phosphate, and 2877.5 h r  

i n  s l u r ~ y .  

The slurry.  charged t o  runs SM-6 thro,ugh 9 consisted of a composite of 
: . ..: 

batches of MO-series, 1 0 5 0 ~ ~ ~ c a ~ c i n e d  Th-8$ U oxide with no additives. An oxygen.,: ;:.: 

overpressure was added, (i250 cc 02/ l i ter  ) . 
The coupons, secured i n  a type 347 s ta in less  s t e e l  holder, were not insulated. 

. % 

. :? 

The coupon array consisted of four specimens each of type 347 s ta in less  s tee l ,  
. .. 

SA-212-B boi le r  p la te  (carbon s t e e l ) ,  titanium RC-55, and Zircaloy-2. ChemicaJ 

composition of each material is  shown i n  Table 1. Each specimen w a s  machined 

t o  the dimensions 2.35 x 1.0 x 0.20 in .  from special  1/4 in .  p la te  stock from 

the controlled materials s tores  of the Reactor MaterialsResearch Sections. 1 

A brief summary of the operating conditions f o r  the en t i r e  period i s  pre- 

sented i,n Table 2 and Fig. 5. These were compiled from data supplied by the 

Systems Development section. The flow velocity across t h e  specimens varied 

from an estimated 18.1t0 4.5 fps  a s  a resu l t  of varying flow ra t e s  i n  the  

system while the  pump was operated.from a variable frequency generator. The 

system was calibrated with water a t  room temperature with the pump operated with 
... 

c. 

60 cps current, Temperatures were varied from ambient t o  3 0 0 ~ ~ .  Slurry eoncen- 
vt 
i, 

t r a t ions  ranged f rom4 t o  800 g Th-u/kg H20. 



Attack rates ,  calculated from defilmed weight loss  measurements, f o r  each 

specimen exposed a r e  shown i n  Table 3, The ra t e s  f o r  Ti-RC 55 and Zircaloy-2 

were very low, <0,1 mpy. Type 347 s ta in less  s t e e l  was mildly attacked, 0.2 t o  

0.5 mpy. The at tack r a t e s  were i n  close agreement with those ra tes  observed 

i n  the previous runs. 

The average at tack r a t e  f o r  SA-212-B mild s t e e l  was 2.9 mpy. Some scale 

and p i t t i ng  at tack was observed; however, corrosion r a t e s  were generally lower, 

by a fac tor  of approximately 100, than ra tes  observed on specimens exposed i n  

previous runs i n  which no.oqygen overpressure w a s  used. 

Figs. 1 and 2 show the specimens loaded i n  the holder pr ior  t o  inser t ion 

i n  the loop. Figs. 3 and 4 show the  specimens i n  the holder a f t e r  exposure. 

The sample positions, A through 6, were numbered from l e f t  t o  r ight  on the 

photographs with the  flow i n  the same direction. 



Table 1. Composition of Materials Tested, Runs SM 6 Through SM 9 

Item Finish Condition Vendor or  Source 
Analysis, wt $ ( M f g .  c e r t i f i ed )  

Type No. C r  N i  Si  Mn C P S Fe Others 

347 ss 368 a 1 , 2 , 3  Republ ics tee l  18.86 10.75 0.57 1.11.1 0.0540.029 0.008 Bal. (~b-0.67 

SA 212-B 542 a l , 2 , 3  Y-12 

Ti-5514 48 a 2 Rem-Cru-Ti Co. 
u 
', I N-<0.03, Ti-Bal. 

Zr-2 62 a 1, 2 Jessop S tee l  Co. 0.093" . 0 - 0 5 ~  0.01" 0.12~ ~r-97.7ga, ~ n - l . a a  ' 
A1-O.OTa, %-0.0062 ' 
0p0.1ka, $-0.005 

amchine f i n i sh  1 Hot ro l led  
b~~~~ 2 Annealed 

3 Pickled 
4 Heat t reated 



Table ,2. Summary, of Operating Conditions for 
Runs SM .6 Through SM 9 

(conditions Not In ~eauence) - 
.J m,,- Pipeline Velocity 

1"leUlu 
O c bUUC o I pD I U  UCbA 

18.1 15.1 12.0 9 -0 660 4.5 

TSP - 70 3% 

Water 2 5 
200 

Total 

Slurry 2 5 0-1.80 
300 
500 
750 

Slurry Total 

Run Total 
, , . 
. . . 



Specimen Corrosion Data, Run No. SM 5 thru 9 

Time : 2877.5 Hours 
Th02 Batch No.: Mixed MO, 8% U / T ~  
Avg. Conc. : 0-800 g 
Additives : None ': 

Temperature : 30-300 OC. n 

Specimen Type: coupon Specimen 'Area 30 0 3 cmC 
Flow, f'ps (+lo$) : 

- - 20 347 SS Holder WY 

h a p  Corrosion Rate WY 

* Rockwell B 2 
.W Specimen Area 33.3 cm 



a. Plate NO. 4117-1 
Unclassified 
0.75X mag. 

b. Plate No. 4117-2 
Unclassified 
0.75X mag. 

Fig. 1 Top Side of Corrosion Specimens 3efore 
Exposure in Runs SM-6 Through SM-9 



-.[- a. Plate No. 4117-3 
Unclassified 
0.75X mag. 

b. Plate No. 4117-4 
Unclassified 
0.75X mag. 

- 
Fig. 2 Eottom Side of Corrosion Specimens Before 

Exposure in Runs SM-6 Through SM-9 



Pla t e  No. 35308 
Unclassif ied 
0.53X Mag. 

l NCHES 

SPEC /MEN H O L  

Fig. 3 Top Side of Corrosion Specimens M t e r  Exposure In Runs SM 6 Through SM 9. 



Plate No. 35307 
Unclassified 
0.53X Mag. 

l NCHES 

SPECIMEN HOLDER 

Fig. 4. Bottom side of Corrosion Specimens After Exposure In Runs SM 6 Through SM 91 
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