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FERSONS VISITED:

Saliowing cevgonnel were visited at the Stauffer Herhals

Tp. W K. Y. Fum, Chief Metallurgilst
W, . Pouer. ‘:"r:(,x:m&cag. Zaleg Mangger
al?aki Tonlery. Pyojest Englneen
Anghe dOiTn».» L-.: cmace Operalor

T‘ﬁ"}.n::&x: Frocuebicn Sugervisor
Brown, e% Stop Superintendent
Fenilenvage, Chiel Tngineer
Honyt ek, Plant Hansgen

LRI
“1' u]

70 8 vas to single and doudple . B, mell
‘0'33 zehal ana pmraucn “hree~ingh dlaneter
94 é‘.kn voximatelr rizhib-ingh long Ilngehus.

& B0 ’="~: T. He Surnace was usad. e furnoee wag loeated in
spanfiar dehpiz Sompany heryllium laboratory, whieh was an

latau .,,,Pj,.:_.,.,. The {‘lwnuce Nas '*orztair}ed In = rectangle

o chnemTer aboud 3 7t by 3 % By 5 £E-0 in. 1% was conunected
" Be2lsd Dorhs To m.es FASUUR r:;" nem, ingcet Tuller, power
BOUTEGT L :r:'emo“l.:e zontols for the elesfhron gun. It comained
meernarisms for suspendling and meving the \.ed roed and for moving
Jepking on inget ssi;oo; 1n a mater eoolsg crueible.

¥

tyon : ”m g,"ss,a f1igment was hested with a~¢ power and
2 g its and 9 am;c.;. Direct current as 5 to 10 kv
BO smp:s =r*>,.=3 uged for melving.

The voouum synien sonsisted of 115 4PM Hinney weeghanieal pump,
& 5CC iiler pur sesond Jet pump, a ¢ a0Q 1iter per seeond, 20 lneh
¢l ¢iffu3ion ~unmpe.

in m* 2f, the operatlon of the fwruace vas 23 follows:

T -ad stoek was suapandcd Y a sactalum wire ITrem the feed
d;:ive wad and gentered Through the s 1ectmn beam gun aver the

crugible. The furnace wag elozed and tho furnace pressure re-
mced 30 2 % 107% mm of meveury. The {llanent was heated by
a~¢ power at 43 voelta 2t 9 amps and %The Z',f,kn voltage d-¢c power
wasg :.:.pplied at 5 50 C kv ab 2 %0 3 amps‘ Thie ingdt pullezx eup

s3itloned one-hal?d to onew-inen LVeiGw uhe gruglible ToD, and
the Peoad vod wms lowzved down into o gun whare the uranium
shertad Lo welb.
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The beam passed at an angle through the lowsr end of the feed
stnek and foeused on the crucible area. Some beams were re-
flected upward and assisted in heating and nelting the end

of the feed rod. The uranium melted and dripped into the top

n? the erucible at a temperature only slightly above the melting
point of uranium (1133°C - 2072°P). However, vhen & heavy

- Adan T erwwan e . was
oxlde layer was present on the rod surface {ag was the case

with pigot feed) the temperature of the uranium oxide case
appeared to reach upuards of 3000°F before falling into the
amucible. The liquid bath in the eruvecible became superheated
and outgassed vigorously.

The melting rate of the uranium depended on the feed "purity" -
the greater the outgassing rate the slower the melting rate.

As the uranium feed outgassed and increased the pressure in

the gun area to above 4 x 10~%*mm of mercury the gun c¢eased to
operate. As the pressure in the gun area decreasged to less
than 4 x 10°* m of mereury the neltinz started again. MNelting
rates in inehes per hour were based on the rate at whiech the
ingot forus, not the rate at which the fezed material was melted.
Except for greater power requirements, the maximun feed rate
for a metal is the same whether a 2 in. ingot or a 20 in. ingot
is veing produced. The cleaner the metal, the fastexr the melt-~
ing rate.

Three types of uranium feed materiai were used for the testis:

a. A peven inch diameter dingot was selected at random.

b. A dirty ingot was produced from one grade III derby.
and demreased drip crops. Additions of 18 grams each
of Mn, 3Sn, Cu, and N1 and 90 grams of Zr were added to
the chsarge.

. Under salt melted metal was used to produce a seven
inch diameter "salt melted ingot" which will be called
pigot in this report.

The three types of uranium were all rolled to 2-1/16 in. by
2-9/16 in. ovals, each rod was cut to suitable lengths for

E. B, melting and each plece was sampled and analyzed. The
average chemical analyses of the feed material are given in Table
L.

Two melting retes were used for each type of material tested.

A fast rate wag established and pleces were melted at that rate and
then companion pieces were melted at approximately one-half the
fast rate. The number of ingots produced and feed rates are glven
in Table 2.

The pigot metal was the dirtlest. For this material the fast rate
was only 16 inches per hour and the weight loss was 1.4 per cent.
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The ¢ingot was clearer than the pilgot and there was less out-
gassing and the fast melting rate was 22 in. per hour. The
Tog: during melting decreasad to 0.7 per cent.

Tho ingot was the cleanest metal of the three types nelted and
5 Tast melting rate of 26 in. per hour vas obtained. The
neizht loss curing melting was only 0.2 per cent.

Teble 3 gives a summary of the material balance.
MISCELLANEQUS COMMENTS :

The furnace used for this work is primarily used by Stauffer
letals Company to melt veryllium. The furnace is over 5 years
old and many changes have been made on it as progress has been
mace in the technology of E. B. melting. The crucibles and
ingot puller were in peed of replacement as the ingot puller
frequently stuck in the crucible. IDIuring the teat, the in and
ou: travel mechanism of the gun broke and it was subgsequently
operated manually.

Tven though the furnace was old and in need of repair, the

E. B. melting was completed satisfactorily. E. B. melting is

a2 "self control® melting operation and the meliting rate has

to be adjusted to the quality of the melt stock. If the furnace
pressure increases beyond a eritical piressure the gun will not
emit eleetrons and melilng stops.

Stauffer Metals has available a 225 kw electron bean furnace

and ts installing a large consumable electrode are furnace to
produce ingot sizes up %o 16 in. OD. They will solicit develop-~
rnent work in which both process are used.

The personnel at Stauffer Metals Company were cooperative in
every way. Their operator, Anthony Worner, worked many overtime
heurs (without pay) to complete the test.

COMMITMENTS :

None.
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oo | TABLE 1 :

AVERAGE CHEMICAL ANALYSES OF THE FEED MATERIAL

Dingot Tngob
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- VATEFTAL BALANCE AND AVERAGE FEED RATES

Tope Feed Ingot 3tub Yeed
i in out out Ratve
Date 1lbs 1b 1b Loss an./hr Reuarks

% 1.1 35,90 6.2 0.1 S
) 1.2 =5,2 3.1 0,2 22
t 3,2 2,0 S.7 0.5 3 First 2 in. maited ak
rate of 2 in. /hr
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Los B 3. . : ted in 3 zections
haoauge i nechanisy
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e Tabh BT 2,1 & 5,1 22
T Tneot Y2 PR .1 0.2 15
JANSE Ingsc L2 PGLU 1.3 Gl =6
Tl Ingot =2.3 L Yok QL0 93
RSO & 4 32000 13.% 0.0 22 Pirst 3 in. nelted -~

! » ..
7 in. / hr; 23a5% 2 In.
at nigh vate.

-1l Ty /000 37 2g.z 0 8.E 0.1 24
.52 T=10 PR 0 5 T P 3.5 0.1 25
-3 Plgob LA oo 3T IR, 00 0.2 3
el Pleo S R RN B 6.5 0.5 13
.33 - Pigot S R RS B ~e Co¥ 13
BRSS! Pizo’ VoG Ee S e 13,5 0.5 a
Talh R 18,3
w7 AN YT 0.3 ) 3 1b of serap was

J-i R Iy 4 nroduced because of
3tuck ingot puller.
W-1l5 tias melted on =
nf ¥-15 to make ingo-
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TABLE 3

o . SUMMARY MATERIAL BALANCE TABLE

Primary rod weight in furaace
fsecondary ingot welight ln Turnace
Trivery rod melied
decondary ingot melted

Total matal melted
spimary rod stubs (metal not melted)
Sacondary ingot stuks

“etal rebturned to NLO:
Frimary ingots
Jeeondary ingots
Primary sbubs
Ssecondary stubs
Serap
Loss
Total

1k,
1D
1b.
id.
1b.
1b.
1b,
1b.
T

-t e

1b€
1b.
1b.
ib.
1lb.
1b.
1v.
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