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!i%e beam passed at an angle through the lower emI of the feed 
stock and famsad on the crucfble awi!& some beame, were re- 
f3.eeted upward and assIsted In heatbig and melt;ing the end 
of the feed red, The tazxrx%uu melted and dripped into the top 
of the crucible at a temperature only srlightly above the melt+ng 
pin% of uranium (1133°C I 2CJ72’F). However, when a heavy 
x&de lager was present on the rod surface (as was the ease 
with p&g& feedj the temperature of t&e uranium ox&de caee 
agqe.ared to reach upv&WdS of 3000°F before falling into the 
wucfble. The liquid bath fn the crucible beem sugerhmkted 
and outgaased vfgor3usly. 

The meltfr~ rate of the urrn%um depended on the feed "purItyn - 
the water the outgassfrg Fate the slower the melting r&e. 
As the urzmlm feed cutgassed and incmmaed the px~ssure in 
the gun area to above -& x 3.W%nn of meraurythe gun mm,m?d to 
opera.-te * P-8 the p;reasme fn the gun area demeaned to less 
than 4 25 lP4 ma of 3ereury the nu33ting started agab. S;Ieltlrag 
rates Pn in&es ner hour were baaed on the mte at s&i& the 
ingot lkwm, not-the rate at which the feed material ~68 meltecl. 
Except for greater power mx&drernents, the maxbmm fee4 rate 
90s a metal is the same whether a 2 in. Ingot or a 20 in. Ingot 
3"s befrlg produced. The cleaner the metal, the faster the melt- 
fng rate. 

Three types of uranium feed mate- were US8d for t31e testa: 

P aeven inch diameter dingat wa8 selewtad at rrmdom. 
z: A arty Ingot WEUS pmduoed from one grade UI derby. 

and degreaaed drfp cropa. Additions of 18 grams each 
of Xnp Sn, Cu, and N1 mtl 90 gxvmB of Zr were added to 
the charge D 

co Under salt melted metal uas used t0 pmdkum a *even 
fnch d;?anmter %alt melted !Lngot' which will be called 
pigat In this repwt. 

The three types of ur8nWm were all rolled to 2416 In. by 
2416 in. oVEIcIa, each rod #as cut to au%tabXa length8 for 
E. Bs melting 8~3d each piece was sampled and malyaed. The 
average cheml.cal analyses of the feed material am gf.ven in Table 
10 

Two melting rates were used for eaah type of material tested. 
A fast rate was established and pieces were melted at that rate and 
then compa,nion pieces were salted at approximstely one-half' tkre 
gaat rate, The n-ubar of frqpt8 produced and feed rate8 are &Lven 
fn Table 2. 

The pqQot netal mm the dirtiesto Fortbls nraterialthe fmtrate 
was only 16 inches per hoar and the we-t loss was X.4 per cent. 

-_-_- -.. _  -- _  .__~. -._ 
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The t'.ingot wa8 Gleaner th8n the plgot and there was less out- 
gasp and the fast raeltiag rate #a8 22 in. per hour. The 
10s';: dudng rneltlng decreased to 0.7 per cent. 
3%~ ingot t-i= Yna cleanest metal of,the three types melted and 
a Tast melting rate of Z6 in. per hour was obtained. The 
-keZ,*t loss during melting wa8 only 0.2 per cent. 
Tab%e 3 gives a 3 urnnary of the material balance. > 

The furnace used for this work Is pA.mari3.y used by Stauffer 
ICe!x2la Company to xe1.t beryllium. The furnace Is over 5 years 
old and naxlg changes have been mde on 1-k as progress has been 
made in the technology of 33. B. rn@ltxl.n&. The crucibles and 
ingot puller were In r-eed of replacement as the ingot puller 
fremently stuck In the cmciblc, Euring the teat, the in and 
oui;'travel c?echasCsm ai" the gun broke and It wa8 subsequently 
opm3ted rranually. 

ZTwm though the furnace was old and In need of repair, the 
E. B. imltlm wa8 ccmpleted satfafactorily. E. B. mlting IS 
a “self control” melting operation and the mi.ting rate haa 
to be adJu%ted to the quality of the melt stock. If the furnace 
yressuz increases beyond a critical p;‘essum the gun till not 
emit electxns and mlting stops. 

Staffer HeUls ha available a m kw electron beam furnace 
ar,d. Ss insGtlling a lar$e coxmmable electrode arc fwn8ee to 
produce Ingot sizes up to 16 In. OD. They till soliolt develop- 
ment work In T&ic.h both process are used. 

The personnel at Stauffer Netals Conpang were oooperstlve in 
evmy way. Their operator, Anthong Womer, worked nSng overtima 
hO!.x% (a?i;thou’c pay) ix complele the test, 

JLM??LL&W 
Herbert DWiS 

PO N- NcCreery 
R. L. Fisc.hoff 
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’ 1 . . ? . T?iEJJX 3 1 - . . . , -* S~%IBRY m-AL B=@= TASS 

P id.-] rod weight 3.n Rur-nace S.~ccndxiyy lngo , + we:‘,ght a.3 i?umace ???fCs2~$ ri>d rS?. 'ied 

:~econ&gy ingot zel'md 
.mtdl mttal melted 
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