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o In Febzuary 1953 you requssted us 't,o ~evaluate 'bhe Powder Met&l.._u_r‘,y
-~ " Project from both the technical and economic vievpoints in ordzr to
R ,,.provude information for your decision regarding the future develor-
. .-i - ment program after July 1, 1953. This project is being conducted
" " by the Sylvania Electric Products » Inc., under Contract AT(20-1)-1293
Son R md(Hicksville Opsratlon) mth support from Contra.ct AT(BO—l)-—CE:l ,,63 o
e ey (Beyside Researcn} ‘ , i e ol BERR

b

This report presents our ev aluatlon of the pro:;ect and of thn
progran proposed by Sylvania for the next fiscal year. . This evelu-
" 'ation covers the technical aspects and the relative econonmics of tha .- §
777 proposed powder metallurgy facility in ‘comparison to present facili
. ties at Fi2C; and briefly mentions other intengibles to be considered
Sein your, dsc:.'uon. ‘Our recommendati tions cover the general gosala for
. 'the futu.ra devalopm-‘*nt work E N

Introdl_chon

Stud_.es of the potential. of powder matallurgv 83 a means oi‘ Pxo— e
"~ dueing fuel elements for reacror operation vere begun lete in 1947.
» At thila tine ‘tﬁ‘é‘Hanford reactor operatlon was being troubled by
-+ serlous fusl element failure, in tha order of 10-20.failnres per
250,000 -slugs charged. :It.was hoped ‘thet a’powder metallurgy sluz
',-;-';wmﬂ.d be able to reduce these fallures.and thereby effectively fme
" erease the production of fissionalle materials. It was bscausa of
'_th:.-._s ‘serious slug failure rate that major emphasis was placed on
thig and other actd.vlties uhich coulﬂ":conce:ivably inmrove ’chls '
T'Eitt.ation. SR ,

A'prelimnm-y evalnation,’ NIO-162, vas prepared by S B. Roboff
" (then with the NYOO) on the basis of 1aboratory sconlng studies.
- Thiyg svaluation indicated that :mbqt-a.nu:x.:x_ cosi savings, iu tha
- order of $1,000,000 to $5,000,000 per yéar, (de‘oendlng upon the
- extent the existing pmcessas muld be. changed) s mght be realized
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s ‘;f.‘rom the f\Jll scale opera. tion of 8. wlant using Lue propos ed processes,
" laboratory studies showed the. technique was prornsmv ‘e pilot plant ves con-
. structed at Hicksville in 1952 to produce test quantitles.of powder ed etal
. slugs for pile operation as. uell as 1o demons pxdte some of the labo ory
techmques on 2 larger sca.le. ‘-, S o _ ‘

- plend are Qiscugsed. As a: result our flnch.nge and recamendc.tions i‘or .{‘uuure

l;}lhn

l.

B_y J’anuary 1953 'the H:.c"csv:.lle Pllo't Plant was :m opora.tlon produc:.ng !“
vanford slugs. ‘Simultaneously, the process was being developed at- Hiczsville

. with the essistance of the Bayside Laboratory, and certa:.n englneﬂmp—* and
_‘desia‘a a.cu..v:.tles Wers al.m :Ln progres.,. _:..I:'i.i; s .. S S A

B_y the t.unb the pllot plant. operatlovs becan, the fallure rate at Hamord hac.
peen reduced to a level considered quite: accaotab"n to Hanford ~ epproxdimately

. "L feilurs per 50,000 slugs charged presumably bac'-v.:.e af mproveu,enw 1n tne
_ HIGO fan::.ca.uon techm..lues e.nd the Hami‘ord canrdn; peratlons, . A

ape..

Hani‘ord h 5 stuched t.hs reduct::.on of slug fa.ilures and uhe nature of t‘nn re~

L madning failures and recomnended that the FMPC wrought metellurgy process

- produces metel slugs accentable for present power levels and that e propoqed
. “powder metallurgy production facilitly could not be founded on reed for im- -

© - proved metel but would haue to be austlfled solely on the basis of slug p%o—
.duct*non econm;cs- RS FEPNN . o e

'It is tinely now to reevaluatn ‘the overal] project solely i‘rom the s«,c.n - sint

of rela.\.r & economics and. tne techmcal fe:.s:.bllxty. _

The Pro e3s Develonr:ﬁnt Bra.nch hdS Studied the ]aboratory ami pllot r‘lant
developzsnt aztivities, the preliminary design of the proposed.production
plznt, the estirdted cepitel and on srating costs for the propesed facility,
and the technicues for mechanization used by Sylvenia in their cormercial

‘metivities. . Also, we have reestinmated the operating costs for the It 20 fa-

_c1].’1.t1es uhlch vould. ‘r:n replaced by the propo.,ed powder metc.llur,;\f o-;erauon.:., o

.LﬂlS 1‘6;.10"'\4 stmr:.anzns ‘our achntles ‘on th:ts pro;ject. The technologr oi‘ the
process is bmr\fly discussed, the economics of both the proposed facility end
‘the FPC facilities are esbtirated and analyzed, and conclusions arc drawn re-
‘garding conidnued developmen construction and operation of the proposed

developnent acta.ntles ere presented.

_‘ Dis::ussio-l

Techmlor

"‘he chemical dld mata.l_.urc"‘ "al proce_asas for tha prc.pose,d new i‘aca.htr are

- presented in detail in Sylvanis's Report No. DOF-259H dated May 26, 1953.
The process, changed in minor respects by us to keep ithe sama process cri tw-.}.a.

as for P processes, consn.sts of the i‘o].'.chfnns.r steDS' :
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Ca». in"ou ur-derby 13 Gleﬁﬂvu bj ucld 91 Plir; nﬂ dripdl
2._ Ths claanad 1n~ot or derby 1= hjdrldﬁd to Uas undor hvdro"en at 45

3. Tha hydrlde pouder is decquposed at 9000“ to uranium metal po:d
“ﬂ-_xunder VACUUR-Or - 1nerb gaso

3 Tha metal powder 1s blended and cold preased inte conoacvso‘:
5. The compacts are hot pressed at 630°C and lZTSI under vacuun ta a
T uOlld uranlum slug of speulflcation densrtyo : :
:f‘sui Ths pres:ed slugs are coolvd then cleaned,by acld plckllng or sur”aca
: Er‘ ndlﬂba S :

-_.-;-

.. Te The Eround sluv is con+our ground, and tbe end r&dll are chhlang

?: Bo. The cleaned slugs are 1nswectsd an* paCkod por shipmenuo_

:‘kylvanlﬂ envisions the oroceos as autovutlc in operatlon w1th a nin;mun of
nanual operstion. The pronousd process is based upon the labsratory and

~ pilo% plant developmenu &CulVlﬁlGS and upon uylvanla'a commarcial eng 1nee"inﬁ
Ml orelt S
O .DY' - :

By
;

The pilot plant operatlons have pfoduced sauléfaoLnry 4" so1id sluzs using
- batch operations. :The yield of acce vable densitios has been as high as 90;
. of the total number of slugs pressed althou n shippable slugs presestly
_represent only ebout 40% of" the as-presaed slugs. (This low yield in tho
- Hicksville opsrabions is unde.stood to be dus to the severity of presemt
. inspection rethOus) - The eguipnent used is actuallv (Y qcalea-up version of -
tths laboratory equipment {multiple instead of single weits} with the ex-

- ception of the inuot hydrzdlng equipment whlch producas hydride pondar Gon-
’;“ulnuou Avo- ‘ o . : :

}}ﬁiil_ﬂe have rev1awad tha powder mEtallurgy technologj and bellcva tha* the p—o-
.. jected facllity could be- operated as proposed, both mcuallurvlcally and
;\f“'machanlaally, uith a falrly vood chanca for SUCCOS e DO Co

.-:H:Product Testing. S

The ac cepbability of the fxn1shad product for pila operation has not bseg
completaly deru.obrateds Statistically, in the order of 100, ,000 to 200,000
slugs would have to be subjected to plle operating conditions before the
.‘powdered slug could be finally prcved egual to or better than the present
2led slugs, Such a° large acale activity 3¢ pot now envisioned s¢ thai
,frﬁn a statistical viewpoint we shall not be able to determine that the
pcwc;a*art '=1 Z would uqval or tm*-'bav- the roliad sluz verformanca, -




- ,’: k -

S Prellmlnary evuluatlons by Hanford utlllzlng such oesto &S thermal cyclxpr
¥ reflectoscope ultra°ou1c tests, complete visual examination and smell scplu

- to rolled slugs. : It is planned to test 5,000 powdered 4" slugs in the Pllﬂs.
.This test of slugs, whlch are balngiprepared undor ideal conditions, could

" indicats unet‘ ar- the powder me*allurgy p“ocass produces metal 1nferior to
"present produculon methods. 2 ) P O SR .
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[ .8 v -tests in the piles, have irdicated tlhat the powdered slug.may. be equivalen
v
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S - Por tha pnrpose of thls report it has been assumsd thAV the'producﬁ_is eguiva-
;- lent technically and economicelly to ‘the rollad slug in pile operetion. Wo
| "' bealieve that the 5000 test slugs can. only be coasidered a prelimirary exami.-

.- nation of slug. quality, ‘In’additicn to the statistical requiremehis‘noted_
above, it should also bo noted that the test is far four-inch solid slugs’
made. by ond-pressiug in 1aboratory tyfa equlpmer using ingot fesd, If

" dorby foeds were to be used, (uhlch would moost « :rtainly have to be tha c¢iza
'for an economic plant ope;atlon) and 8 -inch slubn were to bs made by side-

" prossipz in production size equlpment . another pile test would have to be
~"made. Without kronlno'p051t1ve1y what risk Hanford would assume in accepting
' :a msw- product, it appeasrs advisable: to con51der the posslblllty~0f GXtBnblvv
'product testlng 1n fuc e vork._-_ D 2 S

Tn the- roduction of tha £000 sluga to dato SEY has besn restricted by
. 'Hanford'< desire for a consistent product which;requiras constant process
. conditions. Such restrictions limit seriously the process chenges which can
. be made %o improve the process end to test prouaess variables. The amount of
seful development informstion which can be obtained. for this portion of tho.
“project, b°refore, 1s lvn in relatlon to the co*t of the work in both t1mc,
md monevo \ . IR O .. i : v . : Y .

_"It rould apo=ar d931rabls to crltlcally review thP test slug progecu in -

. . light of i¥s limited value to NYCO developmen® activities ond of the sta- .

.+ tistical significauce that 5000 slugs would have in e pile test, It is
“proposed thal considerstion be given to testing lo*s of 1000 slu*s preparpd
funder sllvhtly differﬁnt proces=inv conditlons.' :

S Econom103

_lfTha economics of both ths po#der me*allurgy and the FmPC processes ware da— ’
~-ta"m1ned usinw tha same procass cri*)ria,_ N :

'_;Plan* Sltez :“ﬁPC
2.”;Plan* Capaﬂlty~F 10 200 000 lb. uranlum per year, stoady-state JJ”ZH“
' -.;conditions.L;:i_ . e . .

3. Producti eiiher so‘1d Henford 4" or 8.‘” 3lué of'stanu - bD‘C‘fiﬂ“
' catfions including contour. - (e have assumed that the nsed for a
contoured surfece would be 1ndepandenb of tha proces« by “hlgh the

slug was made). - i : ' s




Fizuro ll_f

. laberial Flowshoot for SEP Process.
7 ' B

(4" or 8.4" W Slug)
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:Figufe'éf;

1ter131 Flouehaet for bHPC Process

'--iﬁéf:;.A (8 or 8 4" :lug)“
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