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A neno was written (iUC-3C-1A2) to ur. alllson deseribing a rseneral mroeran of
metalluruical, fahrication, and nhysical studies which ousht to be carried out as
intensively as nossihle etarting immediately, in order to »rovide information for the
degian of efficient rniethods of using atonic nmower. Thie nresent memo becomes more
snecific in mentioning lines of work which the iiethods and iaterials Section believas
to ve of immortance., It also tells names of mneonle and nlaces where usaful eou:!nment

is avallahle. The stuules may be divided into %5 marts:

I. Phases of Sneclal {etals and Their Alloys
11. TFahrication
I1I., Corrosion
IV, Heat Transfer and Fluid Flow
7. Snecial Physical Tests

I. Phases of Snectal Hetala and Their Alioys (¥ritten by B. Creutz and J, furinsky)

At the mregent time i1t anmears that this work could bde conveniently divided into
alloys of uranium, beryllium, and thorium. Uranium alloys of marticular mnronise whose
nhase diacsramg should be comletely and thoroushly studied are U-lio, U-Cb, U-Si, U-2r,
U-Be, U~Ta, U-W, U~-Pt, and U=-Th. The nhysical nromerties of at least the stable nhases
should he thomurhly unu.ar':tood This should include not only the usual mechanical
messurements hut electrienl, thermal, and masnetic nronerties. A study of the magnetic
suscentibilities mizht lend to discover;sr of *invar' uranium useful in internally cooled
uraniun systems. A study of diffusion nhenomena of these alloyins elements into
uranium should he made in an attermt to find methour of sanmlyins them for surface mro~

tection.
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Te systeme of mwarticular intereet will include He-0, Be~ir, Be-Th, TNe~Ti, and
Be-5i, Possible deoxidlzers of interest should incluie Si P, L:-Ca mixtures Ya,
and Th., Redvction and nurification methods for ths metal qhould he sourht ana the
usefulness of distillation should he Jletermined. Sneddingfs work on Be reductioa and-
castinz 2nd Chinman's casting research at i.I.T. should be encourased by assigning:
hirher nriority to this work. A study of the »hysical wronarties with smeelal
reference to malleability should he carried out. “fork on the electrodencsitlion from
don-agueous solutions and molten salts should he continned. The work on Be nlating of
connar st ?e=t1_'1.-,house should be followed closely,

Thorium alloys should he sousht noth with lower melting woint (Lo mrovide easy

casting) and with hisher corrosion resistance. Interestins moasihilitiee are Th-i4r,

Th-il, Th-Si, Th-Ph, and Th~3i,

Work on there alloy nhases should continue at Chleaso, Bureau of Standards, M.I.T.
Ames, Battelle, T-12, and Y. ‘Vork should also be nrommtly commenced at 'Jatals Rege a‘z
Laboratory at Carnegle Inatitute of Technology under the direction of R, F. liehl, as
suzeested i{n UC<2C~1AR2,” ThHis will Tooulire an extention of an already existing contra.ct.
The wort at that leworatory should he correlated with the peneral vrogram by F. Saits,

whose othar interests keen him in contact with both labtoratories, TONFIRMED To BE UNCLASSIFIZD Pﬁd-
5UTHORITY DOE-OPC

TT. Tahrieation (Written by %, Oroutz and J. f‘rurinﬁ!c,yﬂ

Casting worr shouvld include the develonment of satief-ectorv crucihle ‘mAaterlals for

all of ;_lbgi}.mi'igilgbof interest. Yacuum, centrifusal, and smectnl atmosnshere casting
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,q,id ha investinated, emmeclially in the case of le. The use of Be earhlic as a liner
¢ as an entire crucible should be examined, ”

dy,

Hot and coli working methods should be extenued to the alloys and adanted to «.‘é N
existing commercial ecuinment insofar as nossi®le. sxtrusion work at Wolverine Tube .
Avwielon, Jetroit, iilchiman (7. ®. Schumar or J. S. Romere) should he continued. The ¢
avallabilfty of the cxtrusion nresse oriered hy the Bureau of !linea at Ottowa, Canada
{contact ¥, Y. “'atson at Montreal) chould he investimated. ™resses already used by the
Prolect at 3 and T letals in Columbus, Ohio (M. S. Smith), Revere Brass and Conner
{n Jetroit (¥, 4. Todt), Aluminua Commany of .imerica at 'lew Kenelngton (¥. J. Fletcher
or ¥. R. Marshall), and ixtruded ifetals Comany at Grand Ranide, Michizan (Curt zichm
shonld %he leni availahle. Hot =miercinsz enuinment 1s available to the Proiect at
Ylolverine ani nradshly at Alohe Steel Tuhes An lillwaukee (H. XK. Thriz or H. A. Hoffman).
Coll rollins facilities which have been used on uranium exist at Jestinchouse in
Rlgomfield, Mew Jersey (J. Y. Mamlen), Callite Tunssten Commany. Unlon City, Hew Jerse
(M. Fox), Site Y (Cyril Smith), and National Bure~u of Standards (T. R. Thomson). Hot
rolllng work has bheen uone at Joslyn Manufacturinz andi Suwmly Commany, Tt. fayne,
Iniiana (L. #. Frr). Tacilities have heen offered for our use at Conmmerweld Commany,
Glassnort, Teansylvania (L. Yhitney). This coimany has had marticular exnerience in
rolling commound billets. Torsine of sneclal metzls has been tone for the Project at
Jow Chemieal Comvany, iidlend, 4ichigan (V. Loose), and Westinshouse at Bloomfield
(J. 4. Marden). Jrawhench ecuilnment is available at ‘olverine, Zxtruled !ietals, Globe,
Alcoa, and Comerweld (exmerinmental hot uUrawing ecui-nment availahle). ILirht walled
stainless steel has been made for the Project by Sumieril Tuhe Commnny, Yridszemort,
Pennsylvanla (A, $S. ¥illlamson). Exmeriments should continue with the "self-lubricating
drevw Jdie® alons lines slready uiscuseed with .ir. Ch:min.[ Jeen dravine of sheet has )
been uone at tildwest l.anufacturine Commany, faleshurs, Illinois_](s. S. Battlese), and __"‘,;}i’:,
gouinnaent is svallahle at Jow, Jestinghouse at BloomTicld, and Site B. Swaging eouinment:
ie availahle ~t Turiau of Standards, “estinchiouse at Bloomfield, and at the Armory. [Tube <
reducing machines could be used at Tuhe Reducine Cornoration, Vallineston, New Jersey . o,

(J' B. COE).} — O

felding technioues for new 2lloys as well as for Be and Th shoulu he develomed. The
hish frenuency hrazins technioue for aluminum should he further investipated., Powle™
formine should be a™mlied to the makinm of extrusion and forging billlets, for instance,
of heryllium ani thorium. The making of rods and tubes of refractory metnls by the
"ocontinuous =o+rler nress” has already been iiscussed with Kr. Chanin. ‘Irui-ment for -
this is availahle at Site 3. Hydrostatic nressinm, in use at Yestinghouse, the Arwory, ro .
and Yest Stanls, should he further exnlored. B

o

Snecinl reruests for fahricated articles have come freruently in the nast not only%/-‘
from the Chicamn Proieet huwtalso from Berkelev, '{lminsion, and Sites X, Y, and Y, 2 -
Tt ir very imortrnt in the interest of the nroject that a ~rnum he availahle, for '
instance at Chicaro, to attemmt new methods of fahricatinea smecific articles raocuested
by these other mnarts c¢f the Uranium Project. iany of these reruests come throush Set, ¢
Rndin of the Swecial ilateriale Szetion. Ancthar tyme of smecinl reriest 12 that which
comes from the thaoretical groun. Since the fulfillings of these renruests will frenuently
lend to the teveloment of antirely new ideas in fahrienti{on and nuge of materials for
the atomic nover worlr, ther should he miven the most mromt attention and nursued with
viror. To aid in the correlatisn of the theoretical zroun ‘rAith these actually carrylngs
out the Tahricatinn, it 1s highly Lmortant that a nerson converspnt with hoth flelds )
(for exawmle, F, Seltz) should he very active in the direction of this wark, One nuznose’ ’
of the lfethods and HMaterials Section in the nast has heen to act &s consultants with
various mephers of the Profect to aild in findin~ sources of matsrials and smecisl eouin-
ment. Such a grouwn should continue to exist ani should remain in close contact with the
shons, so that it can su=zesest ana follow un smecial rinchining nrocedires.

o e

ITI. Corrosion (Written by N. fioluowski)

Proiect studies on the corrostion of metsils have heen conducted under such nressurg

that only narticular nroblems were considsred ond no feneral study has heen undertnltens
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TECHNICAL DIVISION BIMONTHLY TOPICAL SURVEY

TUBE PORMING PROCESSES

The present practice for producing hollow uranium fuel elements
is to drill so0lld bar stock which‘haa been cast and then rolled.
Although this technique has been 1lmproved 1n efflciency and unit
cost, still further cost reductlions in fuel fabrication regresent
the motive for development of tube forming processes. The com=-
vetitive position of existing industrial tube formming processes
gupports the belief that a varlety of hollow fuel element cores

can best bhe fabricated via this route,

The feasibillity of producing tubing by several methods is under
investigation at the National Lead Company of Chio, Basically -
these methods involve the reduction and elongation of hollow

feed stock by one or more forming operations. Hollow stock 1s
provided by static casting or horizontal centrifugal chatina.

The latter method involves the casting of long tubas in a hori-
zontal mold which 13 rotated during pouring, This process has o
been demonstrated at the Oregon Metallurgical Corporation in L//,_
Albany, Orezon, under the auspices of National Lead Company of

Ohto.

Tube forming methods under study include the Roto-roll, Hamiroll,

Assel M111, and reducing mill processeé.
o
. /‘
Tubes have been "Roto-rolled” at the Tube Reducing Corporation v
in wallington, New Jersey. This PSPEEPAIREI M ze venlalircular,
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aper-grooved dies which are rocked back and forth along & tube
1o compress Lhe me sl against a tapered mandrel. The cutalde
dlameter, iraide diameter and wall thickness of the tube are re-
duced by this action, Although Roto-rolled uranium tublrng ex-
nibited some OD and ID cracking, the feagibility of the process

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

production capabilities,

zagt hollow billets have been Hamiroll swaged under a National
Lead Company of Ohio contract at the Watertown Arsenal in Water-
town, Massachusetts, Such a machine utilizes four dies which
reduce tubing dy hammering agalnst a solid mandrel, Scoping re-
sults vrevealed good tube surfaces and goﬁerally Close dimensional

control, The process warrants further inveastigation.

Rolling on an Assel tube mill 18 being evaluated as & major step

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

hollow billets are elongated and reduced over a mandrel by three
rolls alizned at a sKewed angle. An asgel mill test has been
conducted at the Westinghouse plant in Bloomfield, New Jersey.
Results indicated the feasidbility of this process although further

development s required.

The tesating of a reducing mill is deing formulated, Such a
mill employs a series of rolls through which hollow stock is
passed. This process has the advantage of rolling to close



