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A neno was written (;iUC-2C~1h2) to ..r. Allison describine a x!enaral arogran of
netallurmcﬂ fa’ﬂrication and nhysical studles which ousht to be ca.rried. out as
intenslvely as noseihle startin" imnediately, in order to »rovide hformation for the
desien of efficient methods of using atomic nower. This nresent nemo becomes nore
snecific in mentloning lines of work which the iethous and iiaterials Section belleves
to be of immortance., It also tells names of meonle and nlaces where useful eouinment
is availahle. 'The stuuies may be divided into 5 narts:

I. Phases of Sneclal letals and Their Alloys!
I1. Fahrication t
I11. Corrosion l
IV, Heat Transfer and Fluid Flow ‘
7. Sneclal Physicsl Tests

I. Phases of Snecial lMetala and Their Alioys {Written by E. Creutz and J. Gurinsky)

At the »resent time it ammeare that this worlc could be conveniently divided into
alloys of uranium, heryllium, and thorfum. Uranium alloys of narticular nromise whose
nhase dlasrams should he commletely and thoroushly studied are U-ldo, U-C'b U-51, U=Zr,
U-~-Be, U=Ta, U-W, U=Pt, and U-Th. The nhysical nronerties of at least the -;tahle 'nha.ses
shoul.i ha thorouﬂ'hly unr.i.eretood This should include not only the usual mechanical
measurements hut electrical, thermal, and masnetic nronerties. A study|of the magnetic
suscentihilities misht leadi to discovenr of "invar" uranium useful in internally cooled
uranium systems. A stuly of diffusion mhenomena of these alloyins~ elements into
uranium should he made in an attermt to find methodr of anmlyina them for surface nro-
tection.
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Te rcystems of marticular interest will include Re=0, We-ir, Be-Th, ‘Be~T1 and
Be-5i. Possidble iteoxidizers of interest should inelwie Si P, Li=Ca mixtures lia,
and Th., Heduction and nurification methods fnr the metal t=h<:ml‘u1 hea souﬂht ani the
usefulnes: of distillation should he Jetermined. Snedding's work on 3e reductioa and:
casting and Chinman's casting research at M.I.T. should be encouraged hy‘asngnmg
higher nriority to this work. A study of” the ﬁh‘fsmal nronerties with soecia.l
reference to malleability should he carried out. ‘fork on the electrodendsition from
non-eguecus sclutions and molten salts should he continved, The work on |3e nlating of
coangr =t cctim’:house thould he followed closely, . ‘!

Thoriun alloyz sheould he sourht hoth with lower melti{ng woint (o »rovide ecasy T
casting) and with nirher corrosion resistance. Interestinz ﬂossi‘bilities' are, Their, .
Th~Al, Th=Si, Th-Ph, and Th-Ri. /
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Ames, Battelle, Y-12 and Y, ‘Vorlk should also be Aromntly commenced ‘at Motals Rogg Eh
Iahoratory at Carnegia Institute of Tec}molozy under the direction of R. F. liehl, ae
sugeegted in JUC-2C-1A3. Th1& will Teeuire an extention of an already existing contract.
The wort at *hat leboratory should he correlated with the fenaral uwrogram! 'by Fa Seltz,

whoge othor interests keen him in contact with both laboratories. CONFIRMED Yo BE UNCLASSIFIED  7~%,
BUTHORITY DOE-DPC Lo
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TT. T ahriration (Written vy %, Sroutz and J. furineky)

NCE
Castinz worl should include the develonment of satisf-ectory crueible ‘materials for
all of ;_}bti_p c;"iﬂ.ilEeDof interest. “acuum, centrifusal, and seclal atmosnhere casting
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.+ ,41d he investizated, esmecially in the case of e. The use of Je Cnlf“)iiic as a liner
¢ as an entire crucible should be examined,. i ~
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Hot and coldi workings methods should be extenued to the alloya and adanted to 4«.(“ \
existing commercial ecuinment insofar as nossi®le. sxtrusion worlk at Iolverine Tube - .,‘".
Avision, Jetroit, iilchizan (1. ¥, Schumar or J. S$. Romers) should he contlnued. The
availa‘hiltty of the cixtrusion nress ordered hy tlhe Bureau of Hines at Ottowa, Canada
(contact ¥. Y. "'atson at Montreal) should “e investimated. ™ress=es qlread,v vsed by the
Project at B and T lletals in Coluwsbus, Ohio {¥. 5. 3mith), evere Yrass]and Conmer

in Jatroit (7, N. Todt), Aluminua Comrany of .imerica at Mew Keneineaton (¥. J, Flstcher

or ¥. R. Marshall), and ixtruled iletals Comany at Grand Aanide, Michiean (Curt Ziehmy
shoild he kent availahle. Hot niercins enuimment 1s availadble to the ”ro ject at

Yolverine ani nrahnhly at Nlohe Steel Tubes 4n lillwaukee (H. X, Thrig or H. A. Hoffman).
Cold rollinz facilities which have been used on uranium exist at Yestinshouse in
Rloomfield, lew Tersey {(J. /. Manlen), Callitn Tunzsten Comnany, Union City, New Jerse

(M. Fox), 5ite Y (Cyril Saith), and Nat‘lonal Ruresu of Standarde {T, R. W;h<:u'xrrv_=on.) ‘\%_Y
rolling WOI'K has heen uona at Joaly‘n Manufactaring nni Suwmly Commany, Tt. ‘/ayne, -
Indlana (L., . Pry). Tacilities have heen offered for our use at Conﬂerweld Commany,
Glassmert, Tennsylvenia (L. ‘hitney). This commany has had narticular exnerlence in
rolling conmound billets. TForeging of sneclal metzles has heen ione for the Projeet at

Jow Chemical Company, Hidlend, iichigan (V. Loose), and Vestinshouse at Bloonfield

(J. Y. Marden)., Jrawhench ecuinment is availahle n.t dolverine, .?.xtrmled.l lietale, Globe,
Alcoa, and Co-merwelu (exmerinmental hot drawing ecuinment available). Lirsht walled
stalnless steel has been made for the Project by Swmierll Tube Commnny, Bri deenort,
Pennsylvanla (A. S. ¥illiamson), Exnerimente should continue with the "sel*‘—lu‘hricating
irew Jdie" alons lines alresdy uiscuseed with .ir, Cha»in. ( Jeen urawins of sheet hae

been uone at Hidwest ..znufacturins Commany, Faleshurs, Illinoiﬂ(s. 5. Bq.ttleQ) and /jd
eguinment is availahle at Jow, “Testinchouse at Bloomiicld, and Site R. Sward*w eoculnnent -
is availahle at Sur.au of Stand.ards, Jestinshouse at ‘lloomfield and at the Armory. [Tube <
reducineg machines could be used at Tuhe Reducine Cornmoration, ‘ahllinp:ton‘ New Jersey . .

(J. B, Coe).|{ —~—

Telding technioues for new 2lloys as well as for Be and Th should he develoned. Tae
hirh freauency hrazins technicue for aluminum should be further inveati p-ated.. Powler-
formineg should be amiied to the makines of extrusion and foreing billets, for instance,
of heryilim ani thorium. The makine of rods anua tubes of refrnctory metals by the
"eontinuous wonler nress’ has already heen iiscussed with Ur. Chanin, flui-\ment for L
this is availahle at Site 3. Hyldrostatic nressing, in use at ‘Iectinrhouse the Armory, , i
and Yest Stanls, shoull we further exnlored, I
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Smecianl rermuests for fahrieated articles have come freeruently in the nast not only%/
from the Chicamn ®roiect htalso from Rerkelev, "ilminrton, and Sites X, 7, and %, g -
Tt 18 very imortant 4in the interest of the nroject that a arowm he availahle, for |
instance at Chicarmo, to attermt new methods of fahricatinz smeeific articles raouested
hy these other mnrts ¢f the Uranium Project. iiany of these reruests come} throurh Srt. ¢
Rodin of the Sheclal lateriale Sseetion. Ancther tyme of snecial remiest ie that which
romes from the thcoreticnl groun. Since the fulfillines of these resueats|will frenuentiy
lend to the uevelowment of entirely new ideas in fahriention and nse of m-aterials for
the atamie nover worl, they should he miven the most mromnt attentinn and} nursued with
viror. To aid in tho correlatinn of the theoretical aAroumn 'rdth those actually carryins

out the Tahriecatinn, 1t is highly imortant that a nerson conversant with]'both fields
(for exammle, F. Seitz) should he very active in the direction of this work. One nuznose’

of the llethods and Haterials Sectlon in the nast has bheen to act g8 consultants with
various memhers of the Profect to ald in finiins sources of matearials and]snecial gouln=
ment. Such a froun should continue to exist and should remain in close contact with the
shons, so that it can sugeest ana follow un anecial machining nrocedures,

ITI. Corrosion (Written by N. Goluowski) I‘
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Project studies on the corrosion of metdls have heen conducted under such nressure

that only marticular mroblems were considerei and no feneral study has heen undortakene
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TUBE FORMING PROCESSES

The present practice for preducing hollow uranium fuel e}ementa
is to dril! s0lid bar stock whlch_haa been cast and then|rolled.
Although this technique has been improved in efficiency and unit
¢cost, still further cost reductions in fuel fabrication represent
the motive for development of tube forming processes. The com-
vetitive positlion of exdsting industrial tube forming processes
supports the belief that a variety of hollow fuel element cores

can best be fabricated via this route.

The feasibility of producing tublng by several methods 1slunder
investigation at the National Lead Company of Ohlo. Basi;ally
these methods 1nvolve the reduction and elongation of holaow
feed stock by one or nore forming operations. Hollow stoék is
provided by static casting or horizontal centrifugal chating.
The latter method invelves the casting of long tubes in alhori-
zontal mold which is rotated duringlpourins. This process has o
been demonstrated at the Oregon Metallurgical Corporation|in L’/,_

Albany, Oregon, under the auspices of National lLead Company of

|
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Tube forming methoda under study include the Roto-rbll, Hamiroll,

Ohio.

Assel M1ll, and reducing mill processes, !
| o
| -

Tubes have been "Roto-rolled” at the Tube Reducing Corporaticn v

in ¥Wallington, New Jersey. This rgprepaiutilizew:sexicircular,
FHQA' DETERSINATION
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~aper-grooved dies which are rocked back and forth along q tube
Lo compress the rme:8l ageinst a tapered mandrel, The outalde
dlameter, iraide diameter and wall thickness of the tube are re-
duced by this action, Although Roto-rolled uraniu=n tubing ex-
nibited some OD and ID cracking, the feasibility of the p%oeesa
was shown, However, more work ia required to demonatrato}its

production capabilities,

cast hollow billets have been Hamiroll swaged under a National

Lead Company of Ohlio contract at the Watertown Arsenal in Water-
town, Massachusetts, Such a machine utlilizes four dies wpich

reduce tubing dy hammering against a solid mandrel. Scoping re=
sults revealed good tube surfaces and generally c¢lose dimensional

control, The process warrants further investigation,

Rolling on an Assel tube mill 18 being evalusted as a major step

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

nollow billets are elongated and reduced over a mandrel by three
rolls alizned at a sKewed angle. An assel mill test has Peen
sonducted at the Westinghouse plant in Bloomfield, New Jersey.
Results indicated the feasidility of this process although further

development is required.

The testing of a reducing mill is deing formulated, Such/a
mill employs & series of rolls through which hollow stocklis

1

}
passed. This process has the advantage of rolling to close
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