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u t i l i z e d  8 s  the po r csourae for VBCW Muation 

ueually comiots of 

I which is used t o  reduce the, furnace prciwure t o  Lese than 100 micron8, and a 

d i f fus ion  p u p  backed i n  seriee by another  raechsnical booster pump t o  reduce 

t h e  pressure t o  1 micron or 
__ __ -_ 

Vacum induct ion  melting h a  t he  follo advantages over are  

rne'lting o r  ctmsmable arc melting, 

1> P r e p e a t i o n  of larger  ingots  in lees tima, 

2 )  Better chtuslical homogeneity un3-eass arc naelPlsd ingots w e  
remelted. 

4 )  Control o r the coolrn r a t e  can be aerciaed. 
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SeveFaf. r s f r W t W i @ S  8z'e mailable f o r  vacuum induction ,w.iT:~g 

urkqiiun alloys although the selection of tb proper r e f r ac to ry  depenGs u p n  

seve~aL factors. aslong these &reg 

1) Chemical s t a b i f i t 7  i n  vacuo5 
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r t ~  -ci b-ieaith nazards .  Berylli6. c ruc ib les  a r e  expensive and not readily h - , - ~ l  

~ ~ p p r : ~ v h l  muet be obtained from the AEC p r i o r  to their procurement. 
</ 

Lime ( Cc;O)-  

Lime crucibles are not used in t h e  preparation of uranium a l l .oys~  
r 



h’zospheres m e  needed t o  prevent v o l a t i l i z a t i o n  of t h e  magnesia at temperatures 

rver 1700 C, 
0 

Magnesia has r e l a t i v e l y  good thermal shock resistance and good s t r e  

Silica c ruc ib l e s  0u.e not usuallx wed for rwdung uranium alloys si-= - - 

they sof ten  about l 4 O O 0 C g  however, same recent results i n d i c a t e  t h a t  flused 

quartz crucibles packed i n  refractory sand may be used far short periods up t o  
0 

&bout 169 c. 
T h o r i a  (Th0;,)l6/ 

Thoria has t h e  highest raelting point of any available oxide --- above 

avhilable tilt hou 

3 o n ~  inves t iga t ions  have shorn that, U-Si a.l.10,~~ react 

Thorfa has  poor high temperature s t r e n g t h  and msietance t o  thermal shock,  

:cust be taken t o  isolt i te the furnace from external vibratims if t h o r i b  crucshL9s 

t h o r i a  sbout 1500 ’2, 

Czre  

(?r s t o p p e r  rods are used. 

preci*stiions must be taken t o  prevent heal th  hazards. 

Thoria is radiawtive and tox ic3  consequently% I:z?nb::n:;: 
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'S;a-ter c o o X ~ d  copper citirf w5tm- csoled s tee l  molds hre ~L.:cY: 

cwi : -~g  ^+ ;.zg;:;ts of may uranium alloys. Us~&:ly the  copper mlds &re csec 

5 n C  .?%.tine; while coatirgs such a s  c c l l o i d a l  graptlite, s i l i c a ?  ~ i r  z i r c2 r r l l ,  

w e  used on s t e e l  molds t o  prevent t h e  alloy fmm Ettacking t h e  s t ee l ,  

w ~ g h t  o f  t h e  rpelt al-rd t h e  temperature a t  & i o h  it is  t o  be poured determj,w 

c k , ~  advrsi ; i i i l i t ,y  of' using welter cooled n;oldu. 

G r q h i t e  molds are p 

TF:e . 
d 

ively used i n  c s s t i n g  

BOX graph e ing  inex- Llranium alloys. A 

pensive, e a s i l y  machinable, and it can b e  heated t o  any desired temperature by 

r e d  s ta i ce ,  inductiOn, o r  radiation. Molten urbniun ' reacts  chemically bs wr-.l: 

as mezhanically with a graphite m o  I d ;  

arid c a r b m  contamination is l imi t ed  t o  the very surface of O h  casting..--y,ls 

contaminat ion may be remo.wd by mechanical cleaning o r  by pickl ing i n  ni%r I (  

h C  i d  0 

e 

hmlrever, t h i s  r eac t ion  is u3u611y sl;pL:: 

- .- 

The use of an oxide wash on grhphi te  molds not only minimizes 

carbon z o n t a i n a t i o n  b u t  

Pouring onto  a thin disc of some rafractary metal, such w'mlybdenm o r  t 8 k x c Q r J .  

matly increases mold life bg preventing mold ero:?lT 2 -  fF 

[~reiients mold e ros ion  a t  t h e  mold bottom, which can be quite a problem fDr thc 

dense us&nium alloys p s r t i c u l a r l y  i n  s i z e  castings. 

-.-,.. .. ce..;sru.Liy T o r  t he  production of uranium alloy castings, 

f i  b o u t  1300 -1500 C without sewre outgassing. 

investnent  mid8 have 6\ superior  su r face  f i n i s h  t o  cas t ings  made i n  Eraphit,e clr 

These can be heated t z  
0 0 

I n  general, c a s t i n g s  made i n  

-water cooled molds. 

ve been tisea su;- 

- .  



ir4%,rIg* These 

nd tile temperatur 

range of induction or  

ial. atmosphere of 

of mercury, Th t o  qduce  the c o  

effect  of  t h e  me which occ ow pressure. The atmosphere$ most commonly 

t be replaced r e p  erosion. 

The advantage8 of conrmzwble electrode Bsc melt- 8 s ~ ~  

a)  

s t s  t i  ngs. 

b )  

Production o f  sound ingots f r o m  porous and pipe f i l l e d  induct ion 

Production of: 8 8 W  i n g o t  from composite elsetrodes, 





-?i~:.=~b?.2 s ince  segregation is promoted. 

a l l o y  homogeneity but tend to have poroeity m e  the edges, 

C o n s m b l y  arc melted ingots h a ~ e  i'sir 
' 

a re  made with an initial c h q  

are cast into graphite wmhgd steel mold. This mold has bl cross-sectional 

large grained c A t t e m p t s  to c e n t r i -  

fugally cast the  V-5 d steel molds t o  





Uraniunt-Slli c o w  

use is u-3.8 w/o Si whi@ is heat treated to ppoduoe the,interntetaU.ic compound 

U3Sie This a l loy  i s  produced by melting lump or granular s i l i c o n  with waniurn 
0 C in vacuoo The alloy can be cast in graphite or investment molds 

t o  form sound 1 a5 3/8 If cast into water cooled molds, 

pradwe a sound casting. 



- . . . - .. -. . - . . . . . . . - . . . . - 

j- o e  csei'ul ~i bhe preparat ior?  o f  this al loy,  Analytical resulzs ~ : : d l c 3 t ~  

tim 3 - 7  w/o s i l i c o n  should be charg;c;ld i n  the m e l t  t o  ob ta in  an d l o y  o f  

Msc melted ingots of  t h e  U-3.8 w/o Si a l loy ,  unless remelted aeveriil 

alloy, it is believed that the al loy should be wed i n  the cast and heat 

treated condi t ion,  

addi t ion  ua~ying  from O o l  w/o to 0.5 w/o, have been prepared in an e f f o r t  t o  

reduce t h e  effects of carbon c o n t a i n a t i o n  and t o  improve t h e  characteristics 

;g different ternary a l l w  af U-308 w/o Si, w i t h  t h e  

~r an i um-z i r c on i 8 
__11__1 

Urhtlium-zirconium &loys have been s tudied  i n  a l l  c o q m s i t i o n s .  

Because of t h e  tremendous re&udng power of zirconium, no known oxide or 

s u l f i d e  c ruc ib l e  i s  s u i t a b l e  f o r  the prepartition of alluy containing over 

Ipconium a l l o y s  i n  g r a p h i t e  

is possible  although 

Low z i r c o n i w u r a n i m  alloys are melted in Car0 rammed graphi te  cra-  

Not many data csr&, available on the r e f r ac toyy  c i b l e s  

p i c k  up of t h e m  a l l o r %  but it Fa probably h i  

magnesia crucibles .  

The moat connnonly uaed ~ r ~ ~ ~ ~ - z ~ ~ ~ ~ ~ ~  a U o p  are Zr-50 w/o U, 



i) Nun-consunable wc melt, 

-.f 

3 )  Non-consumable a r c  melt. 

R o l l  c u t  i n g o t  and c h ~ p  i n t c  shall pieces ,  

‘?!IC scxiwmsble arc  melting is necessary t o  produce a sound casting, Xn 

No s p e c i a l  techniques are required f o r  the preparation of most terrisry 

h l l o y s  provid ing  t h e  ternary 

2u5sed has been  prepared with different  ternary additions. 

e of  t h e  most commonly pmpased t e rnary  a l l o p  is U-5 w/o Zr-i,S w/’o 
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