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A meno was written (iiUC-3C-1R2) to iir. Allison describing a ~eneral wrosram of
metallureical, fahrication, and ohysiecal studies which ousht to be carrisd cut as
Intensively as nossihle starting immediately, in order to nrovide information for the
desien of efficlent methods of using atomie nower. Thig nrescnt meno becomes more
snecific in mentloning lines of wordc which the iiethous and iaterlals Section bYelleves
to be of {mortence, It also tells names of meonle and nlaces where useful eou:l-nmant
18 availahle. The stuuies may be divided into § narts:

I. DPhases of Smeclal lMetals and Their Alloys
II, TFahrication
ITI, Corrosion

IV. Heat Transfer and Fluid Flow

T. Smecial Physical Tesats

I. Phases of Snmecial Metals and Their All.oys (Written by E. Creutz and J. Gurinsky)

At the mresent time 1t ammears that this wvorit could be convenlently divided into
alloys of uranium, beryllium, and thorium. Uranium alleys of marticular nronise whose
nhase diasrams should be commletely and thoroushly studied are U-lio, U-Cb, U-Si, U-2r,
U-Be, U~Ta, U~Y, U-Pt, and U«Th. The vhysical nronerties of nt least the sta‘hle -nhasaa
ahould. he thomuphly unu.er%tood. This should include not only the usual mechanical
measurements hut electrieal, thermal, and masmetic nromerties. A study of the masmmetic
suscentihilities misht leml to dlscovery of "invar" uranium useful in internally cooled
uraniun systems. A etudy of diffusion nhenomena of these alloyin~ elements into Tou

uranium should he made in an attermt to find methads of anmmlyine them for surface mro- Z -
tection. 0

Re systens of marticular interest will {nclude Re-0, We-ir, Be-Th, Me-Ti, and
Be-3i., Possihle deoxidizers of interest should inclwie Si P, Li~Ca mixtures Ya,
and Th, Reduction and nurificatlon methods for the metal should he sonrht ana the
usefulnesr of distillation should he letermined. Snedding's work on Be reductioax and-
castina and Chinman's casting research at HM.I.T. should be encourased by assigning -
hisher nriority to this work. A study of the =hysical nronerties with snecial
reference to malleshility shonld he carried out. “forlk on the electrodenosition from
non-apuecus solutlons and molten salts should he continued. The work on e nlating of . .
conner at :L.Ftin,,house should he followed closely. -
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Thorium alloys should he sousint hoth with lower melting moint (to mrovide casy
castina} and with hisher corrosion resistance. Interestinz -ossibdilitics are Th-ir,

Th-il, Th-Si, Th-Pb, and Th~Bi. ,

Work on thece alloy mnhases should continue at Chicago, Bureau . of Standards, 4.I.T., =
Ames, Battelle, Y-12, and Y. Voric should alsa be nromtly commenced at Metals Ragearch !
Lahoratory at Carnegie Institute of Technolozy under the direction of R, F. liehl, as !
suzaested in UC-2C-1R2. Thid will reculré an extention of an already existing contract.
The workt at that lshoratory should he correlated with the meneral vrogram by F. Seitsz, ,
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whose othar interests keem him in contact with both laboratoriesg. CONFIRMED YO BE uNcLassiFizD 24,
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1. Tahrination  (Vritten vy %, Oroutz and J. furinsky)
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Castinz worl should 1nelude the develonment of satief-ctory cruecible matérials for
sll of ;_}bb é-tefé-bof interest. “acuum, centrifusal, and =ecial atmosnhere casting
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,4.1d he investimated, esmecially in the case of Je. The use of Be carhiile se &8 liner

r ag8 an antire cruecibls should be examined, ”.
W,

Hot and cold workine methods should be extenued to the alloys andi adanted to “w‘é_ﬂ, \

existing commercial eruinment insofar as nossiMle. wxtruasion worlk at ‘Jolverine Tube "‘.."(

MAvielon, Jetroit, ilchigan (1. ¥, Sechumar or J. 5. Romers) should be continued. The
availa’hilfty of the cxtrusion nress ordered hy the Bureau of !ines at Ottowa, Canada
(contact Y. *I. 'atson at Montreal) should “e {investirmated. ™resses already used by the
Project at B and T iletals in Colwuwnhus, Ohto (4. S. Smith), evere Srass and Conmer

in Jetroit (7. N, Todt), Aluminwn Commany of .imerica at lew Kensinston (V. J. Flstcher

or ¥. R. Marshall), and ixtruled iletals Comany at Arand Ramids, Hichiran (Curt Zichmy
should he lrent availahle. Hot niercins ecuilnment is available to the °ro fect at

Yolverine ami nrahably at Nlohs Steel Tuhes -4n lidlwaukee (K. X. Thriez or H. A, Hoffman).
Cold rollinz facilities which have begen used on uranium exist at Yestinshouse in
Rloomfield, lew Jersey (J. Y. Marmden), Callits Tunssten Commany. Union Clty, New Jerse

(M. Fox), Site Y (Cyril Smith), and National Buresu of Standarig (T. R. Thommeon). ot
rolling work has heen cone at Josly'n HManufacturine ane Suwmly Comany, Tt. ‘ayne, -
Indiana (L. . Fry). TFacilities have heen offered for our use at Connerweld Commany,
Glagsmort, Pennsylvania (L., Yhitney)e This commany has had marticular exnerience in
rolline commound billets. Toreing of swecial mectzls has heen ione for the Project at

Jow Chemical Company, Hidlend, i“fchigan (V. Loose), and Westinghouse at Rloomfield

(J. 4. Harden). Jrawbench ecuivwment is availa®le at “olverine, Sxtruled !letals, Globe,
Alcoa, and Comerwelu (exmerimental hot urawing ecui-nent available). Lirht walled
stalnless steel has been made for the Project by Swmieril Tuve Commnny, 3ridzenort,
Pennsylvania (A, S. ¥illiamson). Exneriments should continue with the "self-lubricating
irev die" alons lines elready uiscussed with .ir. Chzmin. [ Deev urawine of sheet has )
been uone at Mldwest [.znufacturine Commany, Faleshurs, Illinoif-j(s. S. Battles), and :__—;1{,
ecuinnent is availahle at Jow, “Testinghouse at Bloormiicld, and Site B. Swaging eoulnnment:
is availahle at “urcau of St-anaa‘rds, ‘Jestinchouse at "'iloomfield and at the Armory. [Tube =
reducing machines could be used at Tuhe Reducine Cormoration, -Iallinaton New Jorsey - o,

(3. B. Cae).] ™ o

Jelding technioues for new alloys as well as for Be and Th should he develomed. The
hirsh frenuency brazing technicue for aluminum shouli he further investifated. Powler~
forminez should be amlied to the makinm of extrusion and forgina hillets, for instance,
of meryllium ani thorium. The making of rods and tubes of refractory metnls by the
"eontinuous mo-sler mress" has already been iiscussed with Ur. Chanin. ‘3rui-ment for s
thie 12 availahle at Site ¥, Hydrostatic nressing, in use at Yestinshouse, the Armory, ,f-;‘_-
and Yest Stanls, should “e further exnlored. 5

Smecinl rerucests for fahricated articles have come freruently in the nast not onlw’
from the Chicamn ®Profect hwalso from Berkelev, "ilmin~ton, and Sites X, ¥, and ¥
Tt is very imortsnt in the interest of the nmiect that a arom he awa.il.-:.hle, for
instance at Chicamo, to attemt nev methods of fahricating mmecific articles reouested
by thesze other nrts of the Uranfum Project. liany of these reruests come throush Sit. P ]
Rndin of the Smaclal Hateriale Section. Ancthaer tyne of snecinl reecuecst is that which
comes from the thzoretical groun. Since the fulfillins of there reruests will freauently
lend to the uevelonont of entirely new ideas in fahricntion and nee of materials for
the atomie mower worls, they should he civen the nost mrommt attentinn and nursued with
viror. To aid in the correlatisn of the theoretical ~roun -Ath those actually carrying
out the Tahricatinn, it {s hirhly limortant that a merson conversant with both fields .
(for exammle, F. S‘eitz) should he very active in the dirsction of this work., One musnose’ '
of the Hetho«ls and HMaterials Section in the nast has heen to act ga consultants with
various memhers of the Profect to aid in findin~ sources of matarials and smecisl eouin~
ment. Such a groum should continue to exist and should remain in close contact with the
shoms, s0 that it can sugzest anu follew un snecial niachining nrocedures.
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ITI. Corrosion (Written by N. foluogwski)

Project studies on the corrosion of metals have heen conducted under such nressure

that only narticular nroblems were considered snd no meneral study has heen undertakens
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TUBE FORMING PROCESSES

The present practice for producing hollow uranium fuel elements
1s to dril)l s0l11d bar stack which has been cast and then rolled.
Although this technique hasg been improved in efficlency and unit
coat, still further cost reductions in fuel fabrication represent
the motive for development of tube formini processes. The come
vetitive pesition of existing industrial tube forminiz processes
gupports the bellef that a variety of hollow fuel element cores

can hest be fabricated via this route.

The feasibility of producing tubing by several methods is under
investigation at the National Lead Company of Chio, Basibally
thegse methods involve the reduction and elongation of hollow
feed stock by one or more forming operations. Hollow stock is
provided by static casting or horizontal centrifugal castin;.
The latter method involves the'casting of long tubes in a hori-
zontal mold which is rotated during pouring, This process has o
been demonstrated at the Oregon Metallurgical Corporation in L’/,,
Albany, Oregon, under the auspices of National Lead Company of

Ohio.

Tube formingz methods under study include the Roto-roll, Hamiroll,
Assel M1l1, and reducing mill processes.

[

/
Tubes have been "Roto-rolled” at the Tube Redueing Corporation v

in wWallington, New Jersey. This PSPEEPAI NI M zey venicdircular,
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~aper-grooved dies which are rocked back and forth along & tube
L0 compress the we. Al against A tapered mandrel, The outalde
dlameter, inside diameter and wall thickness of the tube are re-
duced by this action, Although Roto-rolled uranium tudbing ex-
hibited some OD and ID cracking, the fea;ibillty of the process

was shown, However, more work 1s required to demonstrate its

production capabilities,

cast hollow billets have been Hamiroll swaged under & National
Lead Company of Ohlo contract &t the ¥Watertown Arsenal in Water-
town, Massachusetts, Such a machine utilizes four dies which
reduce tubing by hammering against a solid mandrel, Scoping re-
sults revealed good tube surfaces and generally close dimensional

control, The process warrants further investigation,

Rolling on an Assel tube mill 1s being evaluated as & major step

in the fabrication of uranium tubing., During Alsei mill rolling,

hollow billets are elongated and reduced over a mandrel by three
rolls alizned at a sdewed angle, An assel mill test has been
conducted at the Westinghouse plant in Bloomfleld, New Jersey,
Results indicated the feasidllity of this process although further

development 18 required.

The testing of a reducing mill is being formulated, Such a
mill employs a series of rolls through which hollow stock is

passed. This process has the advantage of rolling to close




