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ABSTRACT 

In an attempt to disperse thor ia uniformly in uranium^ 

uranium was melted in contact with a thor ia-nickel master 

alloy up to 800 C. The thor ia pa r t i c l e s were found to have 

agglomerated and segregated in the U-Ni. 
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a UNCLASSiFEQ^^fOgjAL 

I . iMRmpacioM 

An experiment was performed to determine whether a uniform d i s p e r 

s ion of t h o r i a can be produced in uranium by melt ing uranium with a master 

a l loy of 7 / o t h o r i a d ispersed in n i c k e l . The t ho r i a p a r t i c l e s range from 

0.01 t o 0.5 micron in d iamete r . To minimize the amount of agglomeration 

tha t might occur in the l iquid phase, melt ing was effected up to 800 C, 

Evaluat ion of the melted mate r i a l showed t h a t the t h o r i a p a r t i c l e s s e g r e 

gate and agglomerate in molten U-Ni, 

II» ggERIMSMAL MCXIEDURES 

A uranium cy l inde r ( s tock 7S-1860)^ 3/4-Inch diameter by 1-Inch 

long^ was placed on top of a cy l inder of the t h o r i a - c o n t a i n i n g n icke l (s tock 

4297-59D)^ 3/4- inch diameter by 1/4-inch long, In a g raph i t e c ruc ib l e s u r 

rounded by a quar tz vacuum system in a r e s i s t a n c e furnace . The uranium had 

been p la ted with 1 mil of n icke l t o maintain a c lean sur face dur ing hea t ing 

and t© promote me l t ing . To achieve melt ing at minimum tempera tures , 800 C, 

60 above the e u t e c t i c temperature , was chosen for t h i s experiment . Heating 

for 1 hour a t 800®C led to melt ing of about two t h i r d s of the metal cha rge . 

In a s i m i l a r run made with ordinary n i c k e l , the metal melted complete ly . 

The melted mater ia l was prepared for o p t i c a l metallography by gr inding 

and p o l i s h i n g . For examination by e l e c t r o n microscopy, n e c e s s i t a t e d by the 

small p a r t i c l e s i z e , the specimens were e l ec t ropo l i shed in an orthophosphoric 

acid e l e c t r o l y t e for 30 seconds at 25 v o l t s . 

I I I « BESPLTS 

A c r o s s - s e c t i o n of the melted t h o r i a - c o n t a i n i n g specimen is r ep re 

sented in F i g , I . This specimen con ta ins the four d i s t i n c t regions descr ibed 

belows the two unmelted s t a r t i n g ma te r i a l s and the two e u t e c t i c regions , which 

d i f f e r in t h o r i a con t en t . The companion sample made with ordinary nickel 

melted completely and showed the expected e u t e c t i c s t r u c t u r e . 
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Region 1. the unmelted uranium 

The microstructure of the unalloyed uranium was essent ia l ly free 

of small "second phase" par t ic les except for the expected carbides 

(Fig, 2 ) . 

Region 2.. the unmelted thoria-containing nickel 

The unmelted nickel contains a high thoria par t ic le density uni

formly distr ibuted (Fig. 3 ) . 

Resion_3j a dark band around the unmelted thoria-eontaiBJBg-Bi£kel 

(This material was melted and i t s external dimensions approximated 

those of the original nickel sect ion. ) 

This region is composed of U-Ni eutectic and the thoria par t ic les 

(Fig, 4 ) , As evidenced by the sharp demarcation between Regions 3 and 

4 in Fig, 4, the thoria par t ic les did not mix in the bulk ©£ the molten 

eutectic a l loy. Upon freezing of the thoria-containing region of the 

eutec t ic , the thoria was rejected by one of the eutect ic components 

(probably the uranium-rich phase), thereby destroying the uniform par

t i c l e d is t r ibut ion (Fig, 5, a and b ) . In addition to segregating, the 

thoria showed a tendency to agglomerate. 

Region 4» the bulk of the eutect ic material that had melted 

This region is also composed of the U-Ni eutect ic , but is r e la 

t ively free of the thoria par t ic les observed in the portion of the 

eutectic melt around the unmelted nickel . Those thoria par t ic les 

present have segregated into patches (Fig, 6, and b ) . 
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IV. Cf i f f i tE I^ . 

(1) Thoria particles do not readily mix with molten U-Nl at 

800®C. 

(2) The thoria particles tend to agglomerate in molten U-Nl 

at 800°C, 

(3) Buring the freezing, the thoria particles are segregated 

Into one of the eutectic components. 
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Fig. 2 - Region 1, unmelted dingot uranium, Material is relatively 
free of "second phase" particles except for carbides (lower 
right-hand corner). 
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4000X 

Figi 3 - Region 2, unmelted thoria-containing n icke l , Thoria par t ic les 
0.01 to 0.5 micron in diameter uniformly d i s t r i bu t ed . 
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Unmelted 
t h or ia -c ont a in ing 

nickel 

U-Ni eutectic 
+ thoria 

U-Ki 
eu tec t ic 

F ig , 4 - Region 3, U-Ni eutect ic adjacent to unmelted 
thoria-containing n icke l . lOOX, A-4248-a. 
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A-4248-C 

(a) lOOOX. 

Fig. 5 - Region 3, segregation of thoria in eutectic. 
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(b) 4000X. 

Fig. 5 (continued) 

I 



\ 

~ 
I 

' j 

4000X 1197 

(a) Major portion of Region 4 contains no thoria. 

Fig. 6 - Region bulk of U -Ni eutectic. 
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4000X 1199 

(b) Few thoria particles in isolated patches. 
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Fig. 6 (continued) 
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