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Fisslonsble material will enter the melting area
28 sither vircin urenlum {Jderbiecs, slugs, ete,) of
various c~nrichment levels or of »acycle alloy scrap
in the form of bturninge, 55114 vieces or compected
chipg. Quentities will be restricted tosafe levels
88 debermined Trom the referenced literature and will
very with the particular errichment, alloy end shape.
Normally mass criteris sre uged in the establishment
of criti@ai quantities ts »e melited, occasionally,
volune eritreriz are used in &ddib'@ﬁ to mass. Incoets
which ere cast ere uguslly in & eylindrieal Torm. =ndé
range Prom a 3T Qit., 124" long U=-AlL ingot cvntaining
ApPYOx. 1 kg, U=235 to & 4 dla., 18" 10ng Ul
inpot coataining 13 kige: da@556 :

mult
‘ el | :
1313028

-=Orue. Prep. anéd Cleaning
~»="01d Prep. and Pleaning
-=Charge Prep.
-=Tnget emoval

Ay 4inductlion melting 1s done in the scwme area as
racuum maliing, howevor, 8 ince both furnaces use the
sam@ power supplys only one may be in operationat aeny

- time. The seme type of materiale will be melted in
the air furnace @s in the vacuum furnace, all incots

being tilt poured &8 op-osed to the vacuum Turnace
which ¢nn be either 411t or bottem voured. The s ame
erlteria as used sbove Jotermine the meximm cuentity
of mpteriel te be melted at any particular time in

the alyr Ffurnace,

Co Vacmum Are

nur aquipment consists of an "RC consumeble er
noa-congimable electrods Vecuum srg furnsce with
maximem ingst capacity of 4.8" die, x 18" lenrth.
To date this furnace has been used only ‘or development
work not invelving fissiona®ie materials. However,

in this furnaee®, the same criteria eas used in the

other malting preocesses would ‘be used to determine
maximxm quantitises. A



2, TABRICATION

A, Forging
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" Forging is done or a 300 ton vertical hydraulic Press,

 Material to be forged is usually pre-hested in elther & salt

bath or an electric furnace (see ssctlion under heating for details)

,“d*oining the press. Forging tempsrature will vary from 1100°F-

1260°F for uranium and its ellcoys. The entering material is
normelly in the form of a eylindrical ingot varylng in size from
300 1bs., 7" dle, ingots of low enrichment (2%) to 10 1lbs., 3"
dia, ingots of higher enrichmerits. The forged product is usually
in the shape of & slab suitable for rolling, Slab dimemsions will
renge from 2" thick x 5" wida % 32" lonz to 1 1/4" thick x & 3/8"

‘wide x 18" long.

B.. Rolling
i. Hot rolling

.= Elect,
» . . » ﬂ«/"" ) 4
Area#1 (18 x 22 el Furnaes

Rolling mill

_ Tro areas have been set ~side for rot rolling of special
Nuclesar material, Fach consists of & roelling mill and & furnacs,
Material to be hot rollsd 1is normally in the form of slabs which
are broken down on our 18 x 22 mill and further reduced on our
9 x 12 mill, Hot rolling consists of alternately heafing and
rolling the materisl until a desired thickness 48 obtmined. As
the piece elongates dwring rolling it is sometime necessary that
it be sheared in order to fit inte the furnece,  “Minimm thickness
of material which has been hot rolled is usually 100" while the
meximum length reaches approx. 6 ft. Average lot sizes contain
approx. 5 kg. U=-235 for intermediate and low enrichments and
lesser quantlities for the higher enrichments6
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2. C(old Rolling

Area#l
8x8 Annesl- 3x 7
Rolling rill - {ing Four Righ
Furn. ; § Roll ™11

- Cold rolling is usually a finishing process to roll
‘material to & very small t olerance, The procedure is toroll
a certain reduction,; anneal the rolled stock and roll to
finish-8ize, We normally use elbher of our two cold rolling
mills dependlng on the desired thickness of cur finished
product, The fowr high mill ic used for rolling fecll to very
low thiclness and produces mebteriel which is colled. The 8
x 8 mill is used for slightly heavier meterial and produces
product in tha form of strip or plate which is not colled,
The s ame average lot sizes are uwed as in the hot rolling

operaticnsﬁ
i
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Materlial to be swaged 1s in the form of rods which
are fully clad, usually with zirccnium., The ppds are reduced
in diameter through a seriees of dles to the finsl dezired size.
Af%er finel sweging, the rods are sometimses quite long (25~
30 £t,) endare usually cut to e smaller size, Iot sizes will
aversge b kg, U-235 for maberial of intermediate enrichment,

D. DIrewing

Tube drawing ie done on our drewboard as a part of certaln
fabrication technigues. Waterial which is drawn is usuelly im
the form of fully clad alloy tubes. The procedure involves
drawing esch tube over a series of pluge which are successively

“smeller wnmtil the final desired size is reached, A wex type
lubricant is ordinarily used. Average lot sizes ars on the
order of 2 kg. U=235,



3. CUITING
| A, Lathe Turning
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Material to be machined on a lathe is normaelly in the

form of cest ingots, tubes, or siugs. The operation usually

involves the removal of meterial from the 6immeters and possibly

the shaping of the ends. The lathe turnings which are

genereted are retained in 1 gel, p3ils under fuel ¢il; a max,

of 350 gms, U=235 ner peil, The acrasp container travels with

the machined stock to the weigh station to determine the extent

gf the machining losses. The zcrap is thensent tot ho

storsge area while the materiasl preoceeds te the next opersation.

Lot sigss will very from 1«5 kg. U=235 for high and Intermediate

enriclments with higher gquentities for lower enrichments.
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TS e erdtlcality eriteris for our milﬁiﬁg section are
essentially the same a&s for ow lethes, WMost of our milling
progsdures involve the removal of surface defects from I orged
slals to provide a better rolling surfaece. The chips which ars
generated are stored Iin ons gel. pails under fuel cil, a max,
of 350 gms, U=235 por paill., When the maximum smount per pail
is reached, the pail is sent te the storags area,
o ' Cs Shearing _
Squaring Alligator
Shear _  § Shear

0w shearing equipwent consistg of 2 & £t, squaring shear
and an 2lligateor shesr. The squaring shear is used mainly %o
cut sheet or pists to f inish dimensione while the alligator
shear is used te cut screp into smell pisces for remeiling,
The lot sige of meteriasl to be cheared uasually varies from
2-5 kg, U-285., Small pleces whieh gre cut for remelléng ars
placed in steel pells for storage until required for procsssing,



D: Sawing

Hecksaw S . Backsaw

- Sewing is done on either of two mechanical hacksaws,
VMaterial to be sawed iz usually in ths f orm of ingots to be
eropned or rod to be cut Into smeller length pieces., A water
solvbls waex is ordinarily used ss lubricant in all cutting
operations. In addition to saw chipe, serap 1s produced in
the form of end créppings. Saw chips are retained in peils
under # 2 fuel oil, max. 350 gm., U-235 per p&ilg End croppings
are also stored in pails. - '

4, HEATING
A, Vacuum Annealing

Special Nuclear materlal is annealed ?nza Wes tinghouse
vertical pit furnace with a 14" diameter by 10 ft. long retort,
The materisl is ususlly suspendd from fixtures inside ths
retort while being annesled., Annesling temp‘ratures range
from 800°C to 1025°C. While being «wnnsalsd,, the materiel is
usually in the form of plates, rods, or cast ingots,

Lot silzes of material to be annealed will very withthe
shape and enrichment of the siock but will usuaelly range
from 3-8 kg, U=235.
B. Eiectric Furnaces

: Electric furnaces are normelly used in conjunction wiﬁh

& hot rolling mill or the forge press. The material is heated
to & desired temperasture and either rolled or forged., The
lot s8izes will be limited usually by the sizes of the furnace
- reather than by criticelity criteria. Furnace sizes are:
1. 18" x 12" x 36"  toc 1700°F
2, 32" x 24" x 60" to 17000F

., 12" x 8" x 12" to 1B000F

Average lot sizes sre on the order of 2 kg. U-235,



Co Salt Bath

The salt bath is used to pre-heat material which is to be
forged. Its dimensions are : 8" x 12" x 5' with a mex, temp.
of Z_i.'?OOOF0 The usual bath composition is a mixture of 1ithium,
end potassium cavbonates. The limiting mese of U-225 which is
normally applicable to this operation is 2 kg. '

Periodic cleaning of the sslt beth ascures removel of eny

ura mum-contalning sludge which might be entrapped &t the
bottom. . _

5. CLEANING
A, Pickling

Special Nuclesr meterial is immersed in verious acid
mixtures for diffserent pericds of time in order to remove
‘surface contaminante. The acids normally used are nitrie,
sulferie, hydrochledie, and hydroflueriec, ' Meteriel is ususily
In the shape of either plate, rod, or ingob.

‘Plckling is dfme in an enclosed area conteining 12 foot
PVC 2¢ld tankz end ringe benks. Solutions are maintalned wnder
striet controls to prevent & pes-ible secumulation of
enriched material in the tank. Whenever a pre-destermined
meximuoe limit heg rcone Into solution s»8 calculated from
befors and after weighings of the meterisl, the solution is
sampled snd transfered to a storase crntalnsr. The nmeximum
1imlt normeily sllowed to sceumulste inthe tsnks is 50 grems
U35, '

B. Vspor Blast

-Vapor blasstin~ 's done only on meteriasl of low enrichment.
Its purpose is to remove heavy scale or oxide from forged
or rolled material by blasting with z mixturs of rrit end
water. A maximum number of pieces is established from before
and after welghings to limit the amowmt ¢f U-Z235 removed.
After this amocunt has been processed, the machine isg
thoroughly cleaned and the water reservoir containing the
glurry transfered to a storsze container, The normal meaximon
" used for U-235 in solutions is 350 grams, '

C. Detergent Cleaning

In addition o pnickling and vapor blasting, special ,
nuclear meterial is often cleaned with hot detergent. Normilly,
the material is immersed In a detergent tank, scrubbed with
nylon brushes, and wiped dry. Since no material coes into
solution, there is no problem of U-235 accumulation. The
emount of materisl in the tsnkat one time is, howewer,

- 1imited ususlly to & meximum of I kg, U-235. T

5

o
[



6, JOINING
A, Welding and Brezing

our weldlng operatitis usuelly involve the carring of
an ingot o billet which 1s to be extruded. The canning
components are sszembled over the blllet and helisre welded
efter which they are evacuzsted and sealed off, No welding
45 done on the bars ursnium. NVormal lot sizes of material to
ke canmed and welded will vary from 2-5 kg. U-235,

Braszing operation: would normelly be limited to the s ame
meximum quentities &8 weldling.

7. NON-DESTRUCTIVE TESTING

A, X~rey and Fluoroscope

Our Xeray equipment consists of & 250 KV Vestinghouse
unit which is used for detecting subesurface defects and alse
for locating core sections in fully clad meteriel, The m terial.
which 18 x-rayed is usuelly in the form of tube, plate, or
rod. Lot sizes asverage Z«5 kg. U-235,

E. Ultre-sonic testinz

Another method of locating internal flaws is by the use of
ultre-sonic Sechniques., TFTach piece 1s immersed in the medium,
usu&lly water, s nd scamed by & crystal, Vo more than one
piece is in the mediwm &t sny time. TVlaws are picked up on
en oscilloscope which is mounted on the unit. A lo® size will
average 2«5 kg, U-235 with individual plefes containing lees
then 100 oms. U-235,

C. Dys Perdrant

To determine the presence or abssnce of minubte surface
defects a dye psnetrant test 1e used, The material is
dipped in a tenk containing = dye solution, sprayed with a
developer, rinsed with water, snd hot air drysd. An average
‘lot size would be 500 gms, U-235.



PRINCIPLIS AVD "0LICIFS FOR "ATINTAINING 2UCLFAR SAFTTY

Nuclear Sefety is the reSpon31b111ty of the Criticality Control

officer and his staff, In order to asrure complete safety in

" inter-plant processing,'strict control 1s exercised over &ll ‘
movenent of fissionable materisl, Every movement must be

- clearsed in acdvance with the Critiecality Contrel monitor, He

‘has the authority to stop ilmmediately any operation or handling
procedure which he feels may be pobentially dangerous.

Prior to the beginning of work on any project involving
filssionable materiel, the criticaltly control officer will
contact repressntatives Crom Production, Fngincering, and _
fecountabllity te work out sascceptable praceduresfar handling and
procescing. These procsdures sre then incorporeted intos
feasibility Peport which 1s sutmitted for AEC approval. Vhen
this approval is recelved, the material is relessed for
processins, It is ths rvsvnnsibility of the supervisory
personnel Lo seethat the 1imits established in the :
Teasibility report aresdhered to in production. At the sams
time the Criticality controlstaff monltors all operstions to
esgure that this is being done,

" In sddition to the physicsl controiid used to prevent the
accumulation of & votsntial critical mass, 2 dministrstive
controls are also used, All process sheets issued to the
production fil-~or pertaining %o work »ith special nuclear msterial
mist first be approved by the criticallity officer, This assures
that instructions to s upervisory and floor persemnel are in ’
accordance withthe &cceptable limits as set forth in the
feasibility repert. '

In additbn, the Criticality control staff worksz very closely
with both Production control and Accountebility, A cony of the
route card which sccompanies the materdialas it travels through
production is submitted to the Criticality of icer before it
enters the shop. Any discrepancies in the s equence of operation
which conflict withthe feasibility report or standard safety
procedures will be noted and resolved before any actuael movemsnt
or handling takes place° - Wo meterial 1s moved or processed
without a route card end proper clearance from the Criticality
control section., Red route cards are used to distinguish
enriched material,



\

Shipments of enriched material are scheduled by Production Control
after prior approval from hoth Criticelity Control . &nd
Accountability. This insurss the proper packing of the material
and the issuence of the correct forms for shipment., Yo

enriched materisl is packed without the direct supervision of
Criticallty control. : _

Receilpt of special nuclear material 1s handled uwnder the
supervision of Criticality control after being informed of
receipt by Accountebility, The maintensnce of the storage vaults
and ereas in a czafe condition 1s & direct responsibility of
Critlvality control. No material is received 1In or issued out
without the prlor knowledre and approval of Griticality and
Accountabillity.

The opersation of zreatest hazard inscfar e&s accidental eriticality
is concerned, is the pickling of pecial nuclear materiel, In
this area & rigid administrative conitrol is spplied over the
entire operation from the mekeup of the pickls sclutiocns te the
disposal of the used acids, Tvery plsece of material which

is pickled 18 welghed both befor shd after the operation to
determine the cuantity which remsins in solution. This weight
g¢ifference 18 azssumed to be &ll uranium or the particular alloy
which is being pickled in computimg U235 weight in soclution.
When & pre-determined limiting amount of U-235 has gone into
solution as calculated from weisht loss deta, - the solution
is campled and transfered te & volyethylene cqrboy for s torage.
h%ﬁn,analytﬂcal regults arse received, carboys may be comblned
in one 30 or 55 mal. polyethylene lined drum as long as# the
emount of 7-235 in the drum totals less than 0 grams,.

In certein instenceg pickle tanke have bren equipped with 1"
overflows lesding %o & 5" I.D, always safe conteiner., This
limits the heicht of the solution to where it approaches an
infinite slab or always safe conditlon., Thisz cannot always be
dtne, however, dus to the size of the material being pieckled.

REFERTNCES: LA-2083, Yuclear Safety Guide, Callihan
LA-1623, Safety Tests for Melting and C-sting,
: Oralloy, Hart
L4-1958, Critical Masses of Fissionsble "etals as
Basic Nuclear Safety Data, Paxton and
Graves.,



