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*, *, Westinghouse :- Energy Systems- Box 355
Pinsburgh Pennsylvania 15230-0355

Electric Corporation

NTD-NRC-95-4410
DCP/NRC0279*

Docket No.: STN-52-003

.

February 28,1995
_

Document Control Desk
U.S. Nuclear Regulatory Commission

L Washington, D.C. 20555
l-

ATI'ENTION: MR. R. W. BORCHARDT

SUBJECT: ADDITIONAL INFORMATION IN SUPPORT OF WESTINGIIOUSE<

RESPONSE TO RAI 210.121

Dear Mr. Borchardt:

-The attachment to this letter provides information requested in a September 2,1994 NRC letter.- The
attached figure responds to NRC Request for_ Additional Information (RAI) 210.121.

The following information is attached:

Y 12 Technical Data Sheet 2.2.10 Uranium-2 Molybdenum Alloy

Please contact Brian A. McIntyre on (412) 374-4334 if you have any questions concerning this
transmittal.

.

A
Nicholas J. Lipaml , ianager
Nuclear Safety Regulatory And Licensing Activities

/nja

. Attachment

ec: R. Ilasselberg, NRC
B. A. McIntyre, Westinghouse (w/o enclosures / attachments)
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INTRODUCTION SUMMARY DATA ' i

Uranium 4nolybdenum alloys with
4 6% molybdenum have good tensile

Material Preparation cometting of elemental
-

test properties. but are susceptible to uranium and molybdenum.
stress <orrosion cracking in at e

Conventional metal working processes.
spheres containing oxygen. The uran. Metal Processing

U.2% Mo with incidental etcments usuallyeum.2% rnolybdenum (U.2 Moi affoy Chemical Analysis'

also provides good tensile properties. f ound with uranium,'

but without the susceptibility. to ADrasive<aroide tools uwd.Machineability !
stress <orrosion crackin9- 4

The tests reported in this datasheet
iwere made to investigate the propert es#

of the U 2 Mo alloy af ter a selected
Coefficient of Thermal % Tw

- so 1sO*C 1G.4P CMiddl$ heat treatment. _
Eapansion

METAL PREPARATION
.

The alloy can be prepared by Plant acceptable limit of airborne uranium
Toxicity 3

co$tainination .1.2 d/s/m .
connelong

14 eat. Treated Condition
elemental utanium and molybdcoum. Mechanical Properties

CyMeituig ean be donc in vacuuin-
gn, g ,,g, ( g g ,g g)

uncuction luniaces. Oui siruit coainup
for the graohete vuohle, are textenress Yecid $irciuph. 0.2% (Mi' d 420 Omo.9 tc4 )

22.3
to rirevsnit cicessevv ca' hon cunia"" Eton<ption 1%)

640u:1 nl the na*ll Reduction m Area (%) 26 5
To S E.V Notch Charpy UI D4.r N'8CD,

|

MET At. P ROCES$t N G

The alloy c.in be IJsrec.ited weth 11=r
metal w0skeseg 080Cs'ss4Js sulf st6tily u'est

woth ut.asseven.

CIICMICAL AN At.Y$l$ pop >Neel ne )* 17 A typp.e4.u6elyy.

h as n, wl.g o.el ed.gi,,es. . . e s1 p p segi en
.

lip; e.e nu.me a 6p et , see flw+ .elte sy .n e
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llu r/? e w m enelly le M M Ef| see e er.selee set e

I

p 'I or 3

-__.__- _ - _ _



l... ..,,
..-

s* ..., , * - . . ,
.

..e ,j.. .' . -
. ,

,

|- ;e-u ,; , * ,*
* '

!
'. 1v tu recumcas oarmuser .

. .
. ..

. . . ~

*
, y.g , * *

:. ..< .

. . e, .

:h T'eMe t
$etter, is necessary $ all promssing

TYV' LEAL. ANALYS4S FOkINCIOdNTAl.
oherstloris, in Y.12, the , airborne |

I Et'shlENTS 8N URANiusd4
contamination of treething air is |

* MOLYG004UM ALLOY controlled to a lewi below 1.2 i

disintegrations pe'r second per cubic'

Asvusient Arnement
r' ter of a.tf.

Senwas loonal Elensent fogwn)
1*
I

Al 40 U' < 0.2 PROPERTIES .*

e < 0.t('l . nas < 2

se < o.on , aan 15 O'ne U 2 Mo alloy casting (22 x 127 x-

[ [ 178 mm) was heat treated as,<
follows: W C for 1 M . Ws,

Ca < fo Ptr 2

Cd < o.1 Si 450 furneos cooled to 5000 C. held at
Ti 5' 5000 C for one hour, furnace moiedce <,1 .

to room temperatur'e.Ce 4 V . 4*
.

Cu 30 W . < 100*

[he awrage m . gpte ofZn < 20Fe V.400 ..
,

* *

K < 6 the heat treated casting are listed in"

(11 < irus. cates the t.crut of sensitivity of the Table 2. Att values are much tylgher

-
*a*'vtW 'W v"8* than those from unalloyed uranium

. .

castirp The carbon in the casting was;

; 370 ppm.

Tatde 2

MECH ANICAL PROPERTIES OF
URANtUM.2 MOLYBOENUM

IN THE CAST AND
' HE AT.TRE ATED

CON 01ftON*

G (Average of 3 Testd

Teasde Strength (adral egg ( g3o.ab sr4'e )
Y.eid Streagin. o.2% (MPal e20 ( ese.9 tr.Se )
Etoa9at.on (%) 22.3

neduci.on .a A.es t%) 2G.5

I
r

MACHINE ABILITY i

Reco.ntncidations for ana<.suning thV Tabic G tests the Coell'C'ents of thermJI
U.2 % uHoy are the 5.pne .ns for e.gwis.on for the alloy. The va8ves

u .pi.unt. repre mi the avera9es UI th'CC
nuctun.nq veruuyht r

Conveni.orui m.ir.huic ionis re usco oitiereni inctis of ihe U 2 Mo alfov "'
ThC rnetal h... an atir.is.vd natu e .Hwl the weo.pf tl .uid heat str'.eledr

tool we.es is ipcase sture is usual for er,.yjt us

olless dus; hic etwis. aft W.tlusut stu! 9".e
of a. note naul. nit, itse ciugss upuse socj
coni nne to Isuru, twoducing isoth I.re
send r.ideoin.pcal twards y,g,le 6

COEF FICIENT OF THERMAL EXPAMSiON
TOXICITY FOR URANIUM 2

MOLYODENUM ALLOY
(Aversos of 3 Testal

U. .w . u n r. inau. .. u ne n. :y- *

se t ue .. i. r.e . of ...miy luuvy n a:i.e . Coeft.ementRange
4 * C1ines is s.s ta.tinje .d ef f.ve. .u c t , (s 80 /

9. ..t , .: l'.* .a .. . 4 in os...s u mi,

.*.4 e * e.*81 y h .. .te a. . n s ..s..i.? Ra.m b.> 1G.4
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