
. . ‘TO: J. c. stenms 
FROM : !iethodir; and Xoterinls Section ,, I, 

.; 
3AT 3: :‘ovelobor 7, 1qhk 

.:. 

A ;nelno ‘:z,s wrlttcn (WC-XC-162) to LT. hlllson diescrlbin~ a r?eneral 7ro~r<xo of 
aetallurr,rical, fabrication, and ?hysical studios which owht to be carried out as 
lntcnslvely as qoseible stnrtlnl lmmedLxtely, in order to -rrovide information for the 
diesinn of efficient methods of uain~ atomic never. This nrescnt msmo becomes more 
sneclflc in mentionin,: lines of tmr!: which the ieietholis and Zaterials Section believee 
to SC of imuortance. It also tells names of neonle and nlaccs where useful eouiomsnt 
is available. ‘The studes may be divided into 5 Darts: 

I. Phases of S7eclal metals and Their Alloys 
II. Tahrication 

III. Corrosion 
IV. Heat Transfer and Fluid Flow 

7. &ecial Wyslcal Tests 

I. Phases of Soecial Metals and Their Alloys (Vritten by 2:. Creutz and J. Curinsky) 

At the oresent tine it a-,vars that this wor!c could be conveniently divided into 
alloys of ureniws, beryllium, and thorium. Urnnfum alloys of wwtlcular nromise whose 
nhase dia?r.ams should be com4etel.v and thorowhly studied are U-Itio, U-Cb, U-Si, U-Sr, 
U-Be, U-Tn, U-u, U-Pt, and U-Th. The ?hysicnl nrooerties of nt least the stable nhases 
should be thomwhly understood. This shoul;t include not only the usual mechanical 
measurements hut electric&, thermal, and mamnet~c orooerties. 
susceotfhillt~es’ mirht lerul to dlscover3r of 88invars 

A study of the,nqnetic 
uranlwn useful in internally cooled 

Uranium systems. A study of diffusion ohenomena of these nlloylnr elements into 2 
uranium should be made in an attemot to find methods of FmulyinP: them for surface urn- $ I -. 
tection. :: -~ T i : 

?e ?.:istems of Tarticulnr Interest *ill1 include %-U, us&r, Rse-Th, ?o-Tl, arid 
fle-Si. 

k -. 

and Th. 
Possible deoxidizers of interest should include Sl, P, Li-Ca mixtures, lia, .$ ’ 

iieduction nnd nuriflcation methods for the metal should he son&t nmc the ,g 
usefulnes? of d:stillatlon should he .letermined. Sneddlng’s work on’% reduction and. 
castin% 2nd Chiuman’s csstinp: research at lL!.T.. should be encouraged by assie;nix .’ 
hipher nriorlfy to this vork. d study of-the +ysical nmnertles with soecial 

r’ 
: 

‘:: ’ 

reference to malleability shonld be carried out. ‘lark on the electrode?ositlon fmn .. - 
non-aoueous solutions aaa molten nalts should he continoad. 
cover at ::ostl.n&ouse should be followed closely. 

The work on Ye ?latinK of /., :” .; 
.,.. I‘:: ,.__._ i? 

Thorium elloys should he sow&t both with lower meltine ?oint (to qrovide easy 
castind and with hS#er corros-ion resistance. Interest&x 7ossibilitios are Th-Zr, / ;, 

r. . 
Th-Al, Th-Si, Th-l’h, and Th-3. 

I 
- 

‘Jerk on thwe alloy nhases should continue at Chi&.e,u, Rureauof..Standards, k.I.T., - ‘! 
Am>. ifattelle, Y-12, and& Vh-k should also be tiro-%iy c&&nced~ at-Xot& ReseQtCh _.-__ 
Lahornto-ry at Cn%&e Institute of Technoloq under the direction of R. rc I&l, as 
swa?ested in~?UCGd;l6k rniii &ll-rooti ,~.~_ ~_. re an extention of an already existing contraat. 
The vor!: nt ‘.!ut lsboratory should he correlated with the praneral ommam by F. Seltx, 
whose other interests keen him in contact with both laboratories. CON~o~~~~,7~:R:nO:BDEO~~6p~~~~~~e~ Z-72. 

TT. ‘?abhr~wtlon (Written by i:. Cro1ut.s and J. Curinn! w\:& ‘@  

CastIn* work should jnclude the develo?ment of sntlcf~.ctory cruci<l~ ‘ma erlals for 
all of&g~~&&of interest. “acuum, centrifugal, and ‘&ocinl atmosohere castine 



,ild be lnvesti?ated, esneciilly 
‘ c as an entire crucible should be 

in the case of 3% Tint? use of Se cnrbidc as a liner 

Hot wul ~01.1 workin,? methods should be extended to the alloy6 and nJ.anted to %&, \ 
exlsttnq commercial erulwent insofar as nossible. 22ctrusion wor!c at 'Volverine Tube “C. 
Jlvlslon, Jetroit, i;lchi<an (.I. 7. Schum.r or J. S. Rozers) should he continued, The ' 
availability of tho wtrr1slon nress ordered by the Rurem of IVnes at Ottawa, Canada 
(contact ‘i. Y. “Rtson nt Xontreal) should be investiaated. "rea$es alms&v used by the 
Prolect at 9 and T Ketals in Columbus, Ohlo (:4. I;. Smith), 7evere 9ras9 ml Comer 
in Jetroit (P. :j. Todt) , Alum3 nwq Company of .imerica at i!cw Keneln~ton (F. J. Fletcher 
or p. R. :.lnrshnll), an..i :ixtruied ;letnls Co!nn~oy at Grand Rnoids, I.llchi~an (Curt Zicti 
should be Icon: available. Hot ?ierclnt? enuloment 1s available to the *rolect at 
Voloerine nn.i orob.obly at olohe Steel Tubes .ln Kll:~aulcee (ii. X. Ihrle or H. A. Hoffman). 
Colt rollin,: fncllities whfch have been used on uranium exist at Vestlrqhouae in 
sloomfield, I!w .lorney (J. 
CM. Fox!, 

':I. I4eAen) , 
Site Y (Cyril Smith), and Hat 

rolling work has been riono nt Joslyn Manufact;lrins nti Su-6l.v Comoaqv, ft. '%qs~me, 
Indiana (L. r,. Fry). Facilfttes have heen offered for our use at Conoerweld Comoany, 
Glnss?ort, Dennsylvanie (L. uhitney). This co;.wany has had wrticulnr exnerience in 
mllinr: comoound billets. Foreinr: of sleclal metals has heen clone for the Project at 
3ow Chemical Cowany, hidlend, ;llchi~~~ 01. Loose) , and b'estlnmhouse at Bloomfield 

::. ::. (J. iI. i4arden). 3rawbench eouiwnant is available :xt ;Iolverine, Extruded :ietals, Globe, 
Alcoa, and Comerwelti (emerimental hot dratinf: eoui-x~ent available). Licht wllcd 
stainless steel has been m&e for the Project by Swmserll Tube Comwur~, Yrl&re?ort, 
Pennsylvania (A. S. ililliamson). Emeriments should continue ,xlt!l the "self-luhricatin,s 
irnv die" alon? lines already discussed ?!ith 3. Cha.%n. [ Jeer drewin? of sheet has 
been iLone at Midwest ;;anufacturin~ Co;nen.& Caleshur,7, 
eouiment is available at Jow, 

Illlnois~(S. S. Sattles), and>?> 
'.!estin&ouse at llloocPlcld, and Site R. Swagin~ eouinmenti 

is available at ?ur::au of Standards, Yestin&ouse at nloomfield, .e.nl nt the Armory. cTuaOYz 
reducing machines could be used at Tuhe Reducin.: Cornoration, Valli~ton, New Jersey‘~~ 3, 
(J. 9. Coe).I ---.a 

'qeld 1 nf: technloues for new all076 as *dell RS for Se nnd Th shoulu be devclonert T:?Q 
hirh frenuency brazin:: technloue for aluminun shouli be further investigated. Potiex 
formine: should be n~lled to the mddnr! of extrusion .wJ forEinK billets, for instance, 
of beryllium ani thorium. The maWnr! of rods ‘ani tubes of refractory metals by the 
"continuous coder nress 'I has alread been iiscussed ?:Ilth I4r. Chaoin. f3cuiment for 
this is available at Site 9. Hydrostatic nrcsslnc, In use at Vestln~houso, the Armory, c:'.$l 
and r!est Stanls, should be further exnlored. 

;I+ 
Soecial reouests for fabricated articles have come freruentlr in the nast not on@. 

from the Chican Froiect b-&also from Rerkeleu, 'IilminrrSon, and Sites X, Y, pnd V. 
Tt is vex7 imoortwt in the interest of the qm.ject that a wow he available, for ;: 

lnntonce at Chlcaao, to atten?t ney methods of fa?ricatins mociflc articles reouested 
hy these other w-&,s cf the IJmnium Prodact. ir,any 0: these reouosts cone throwh Sxt. 
Rodin of the 5reclal f:ntcrlals Section. Another ty?e of soecinl recast Is th.at which 4 
comes from the thooretlcnl crouo. Since the fulfillin!? of these renuests will freouently 
lend to the uaveloxront of entirely ney llens in fabrics.tSon wnl use of materials for 
the atomic Tover vorlr, the7 should be civen the most vm.mnt attention and wxsued with 
vi co r. To aii in the correlation of the theoretical woun Lfith those actually carryine 
out the fabrication, It is hi&ly ilrnortant that a r)erson conversant with hoth fielde : ._ 
(for e-le, F. Soits) should he very active la the direction of this work. One. wasnose'~# 
of the I4ethods and Materials Section in the wst has heen to act (IS consultants with i 
various members of the Project to aid in fln~lnrr sources of materials and meciel eauiu- r. 
ment. Such a p3ouo should continue to exist .2nri sho?rld remain in close contact with the E 
shays, so that it cnn su.s?est .a~ follov U-7 s~ccinl mnchinln~ nroceiures. 

ITT. Corrosion (Vr5.tten by N. Mluowski) 

Project studies on the corms'on of metals have been conducted under such nressure 

that only nm-ticulcrr nmblems were considereLi and no renernl study has been ,.urdort*nken. 



e . ’ TECHNICAL DIVISION BIMONTHLY TOPICAL SURVEY 

TUBE FORNING PROCESSES 

The present practice for producing hollow uranium fuel elexcnts 

18 to drill solid bar stock which has baan cast and then rolled. 

Although this technique has been improved in efficiency and unit 

cost, still further cost reduotlone in fuel fabrication repreoent 

the motive for development of tube fomitq grooe8eeu. The coin- 

:Jetltlve position of existin; industrial tube formln;5 processes 

s~pporte the belief that a variety of hollow fuel element cores 

can best be fabricated vla this route. 

me feaelblllty of producing tubing; by several methods 13 untier 

investigation at the National Lead Company of Ohio. Pasically 
~ ‘2 

these methods involve the reduction and elongation of hollow 

reed stock by one or nore forming operntlone. Hollow stock is 

provided by static casting or horizontal centrifugal caetini;. 

The latter method involve8 the o&t& of long tube8 in a horl- 

zontal mold which is rotated during pouring. This proceos has 0 
been demonstrated at the Oregon Metallurgioal Corporation In 

/-. 

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

ohlo. 

: 
Tube forming methoda under study include the Rota-roll, Harniroll, 

Assel X111, and reducing mill proccssea. 
0 

/ 
Tube8 have been “Roto-rolled” at the Tube Reducing Corporation I/. 
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:aper-grooved dies uhlch are rocked back and forth along a tube 

1.0 compress I.he n.e:al against a tapered crandrel. The outalde 

d:ameter, iwide diameter and uell thlcknesa of the tube are re- 

ditaed by thin acclon. Although Roto-rolled uranium tublcg ex- 

hlblted some OD and ID cracking, tiie feasiblllty or the process 

wan shown. However, cow work la required to demonstrate lta 

production capabilities. 

caat hollow billets have been Hamlroll auaged under a National .I 

Lead Company of Ohlo contraat at the Watertown Armenal in Water- -~ 0 

town, Maeaaahuaetta. Such a rrmhine utilizes four dies which 

reduce tubing by hammering agalnot a solid mandrel. Scoping re- 

sults revealed goad tube surface8 and generally alose dlmsnsfonal 

control. The proaese warrants turther lnveetlgatlon. 

Rolling on an Aesel tube mill la being evaluated aa a w&jot step 

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

hollow blllets are elongated and reduced over a mandrel by three 

rolls alldned at a rilewed angle. An aeael mill teat has been 

:onduated at the Westinghouse plant in Bloomfield, New Jersey. - 

Results indicated the ieasiblllty of thle proaess although further 

development 1s required. 

The testing of a reduolng mill la being formulated. Such a 

ml11 employs a eerie8 of roll8 through which hollow stock 1s 

paseed. This proceea ha8 the advantage of rolling to close 
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