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Meamrements have been ~de at thePajnritoremotecontrollabcwatory

to determinetheeffectof ohnge of shapeon systemreactivityfororalloy

oylizxlers.Systemstestedincludecylindricaloonfigurathnswithvarious

height-to-diameterratiosranging frcxa slabs to rods. Eachsystemreactivi-

ty is referred to thatof a spherein thesametamper. Reactivitytests

weremadeon bare(untamped)Oy mnfigurations,as wellas on systems In tu-

balloytampers lo12~,1.87”,ad 8.0”thick. The amountof reactivitychange

associatedwitha particularaylinder&ight-to-diameterratiois feud to be

a functiomof tamperthickness,andis greatestforverythintampers.
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UNCLASSIFIED
ORALLoYSHAPE FACTOR NEAsmmml’s

The amount of oralloyrequiredto makea oriticalassemblydependson

severalPar8metera Suohas Oy density,r$cmcentraticmandconfiguration,and

tampermaterial,densityandthis-ss. Thisreportcovers a setof experi-

mentscarriedoutto determin(1)thedependemeof Oy mltloalmee on its

configurationforcyli~ical andspherioalassemblies,Imthuntampedand for

differentthiokn&sesof tuball~tamper;and (2)theheight-to-diameterra-

tioforeachcylindricala88emb~thatresult8in the mmllestOriticd&s8.

An expre88iomu8efulindesoriblngmnfigurationeffectson 8ystemre-

activityi8 “8~p8 factor”, whichmaybe defineda8 theratioof thecritical

m88

same

of a sphereto thecritloalma88of 8cmeother 8hapeina tamper of the I

m8terial- thidUIe88. I

Parallelopipedeinan8” tuballoyassembly.‘fhi8reportextendsthemeasure-

mentsto Oy p8eudocylindersim a thiok(8N)tuballoyassembly,as wella8

~aeurementaon smoothOy oylitiersim 1.87”,1.12”,d 0“ thialrnew?esof

Tu tamper.
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Critfcalmass(~) determfmtioneweremadeby tb Wual XmltronRul-

tiplioationmthod. The~ fora givenoonfiguratlonis determinedby mea-

suringtheneutronmultiplication(M)forincreasingmassesof Oy,plotting

thereciprocalsof t= multiplicationvaluesas a funotionof

trapolati.ngtheresultingwrve to a =88 valuefor1~ = O.

Is thecritioalrnssfort~ particularoonfiguraticmo

Thesemeasurementswme -de usingTopsy●nd the Comet,

Oy mass and ex-

Thissassvalue

two remote aan-

trolasaemblymaohinee●t PaJaritoSite. Topsywas wed Inrnlcingthewa-

sure=ntsin thethickTu temperaas-lies. 1%8C=t wa8 wed in nnklng

allmeasurements on thethinTu tampersandtheuntampedassemblies.

TheoperationofTopsyie de8cribedinLA-749.TheCmt co~istsOf a

hydrauliaraBanda supportingtableaboveit. ?he Split●88SUIIblyBE?thOdwas

usedon allmeasurements;

andtheotherlmlfby the

lower@lf up untilit is

assembly.Figure1 shows

i.e.,hlf of theassemblyis supported~ tb table

ram. Duringassembly,theI@raulio ramraisesthe

in contaotwith the uppertalf,thusompletf.ngthe

a seutionview of the assembly.

The-terialwed consists

of suffioientsizead nmber to

high,andadditionalTu rings8“

to 10.375W*

7.5”height

indimter

TheTua!xiOy rings

of TU andOY-93.5$ setsof tiver-1 r~s

buildTu andOy oylindera7.5No.d.,7.5n

highto ixmeaaetheTu ayllderdiameter

are interchangeableup to 7.5n diameter●&
so t~t w oonbinationof Oy and tamper thichwss totalling10.375N

canbe ●ssembled.TableI givesa oapletelistingof theTu and

Oy unitsused. TotalOy =ss In theuniversalring assemblyis 100.5kg,as

-5-
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TABLE1. Dimensionsof Oy and Tu rings.

,

~: (Tu - oy-93.5%)

o - 1.000” 3.980” -4.750”

1.000” - 1.750’~ \ 4.?5b” - 5 ●500”

1.750” - 2,500” 5.500” - 6.375”

2.50011-3.250” 6.375” - 7.000”

3.250” - 3.98011 7.0001’ - 7.500”

~: (TU-OY-93.5$)

o. 140’f 0.600” 0.800”

o.240fi 0.640” o.840n

0.340” 0.690n 0.89011

o,590~t o●79V 0.940”

~: (TU04Y)

7.50”- 8.75fi (three2“ high;twol” high)

8.75”- 9.50n (three2n high;*O 1“ high)

9.501’- 10.37n (three2“ high;two1“ high)

I

I
I

&
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I

comparedwith 101.7kg for a solidas~embly. The averagedensityfor

thesemeasurementsis thereforeabout1.2$ low.

The supportingtableis shownin Fig. 2. This consistsof an alumi-

num spiderassemblysupportinga 15”diameter15mil stretchedstainless

steeldrumhead.Theupperhqlfof theasssmblyis stackedon thisdrum-

head.

The

Fig.3.

supports

be ad@ted inheightindependentlyso thattheuppersurfaceof thelower

assemblyis perfectlyflatand the’luwersurfacecan be any conceivable

shape- i.e.,flat,elliptical,spheriaal,conical,or parabolical.

supportingmeahanismlooatedon thehydraulicram is shownin

Thiscandelabradeviceconsistsof a seriesof coaxialaluminum

with diametersmatohingthe Oy and Tu rings. These supportscan

the largestassemblypossiblewith

the I@raulio ram raisesthe lower

contactwith the bottomof the

This devicepresentsa minimumamountof inutdentaltampingto the assem-

blyvhile offeringadequatesupportto

the availablerings. Duringassembly,

assemblyuntilits upperSUrf80eis in

drumhead. The assemblyis then completewith the exceptionofthe 15 mil

steeldiaphragmseparatingthe two halves. The effectof the steeldia-

phragmon assemblyreactivitywas testedby multiplicationmeasurements

usingeteeldiaphragms15 roilsand 30 roils

zero thiokness.These testsindicatethat

steeldiaphragminoreases~ by about0.1$

amountof supporthg materialfor an untampedassemblywas doubleditii-

oatesthatthe incidental~ping effeotof the drumheadsupportsand the

candelabrais negligible.

thickandextrapolatingto

the poisoningeffeotof the

. A similartest inwhioh the
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Fig. 2. Supportingtableof the

CometAssembly.
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laE!lRm

*

Fig. 3. Supportingmeahanismlocated

on the Cometram.
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The firstseriesof measurementswas made beforethe candelabrasupport

was cunpleted,usingassembliesin 1.87”and 1.12”thickTu tampers. The

lowerhalf of eaohassemblywas stackedon an aluminumplateone inchthick

boltedto the ram platen,with two inohesof aluminumspacersbetweenthe

aluminumplateand the steelplaten. The additionaltampingeffeotof the

aluminumplateand the steelplatenwas not knownat the time,and it was

hopedthatcheckmeasurementswith the candelabrawhen it becemeavailable

wouldshow the effectto be negligible.Unfortunatelythiswas not the

case,particularlyfor the pancaketypeassemblies;and severalof these

were repeatedusingthe candelabrasupport,enoughpointsbeingtakento

indicateclearlythe reactivitydifferencenear critioal(Figs.8 - 10).

The dashedcurvesin Figs.11

and 7.50-inchcylindersbased

the 4.75,!5.50,and 6.37-inoh

The neutronsouroeHF#ll

and 12 representestimatesfor the 7.00-lnah

on the measured

oylinderse

was plaoed in a

reactivitydifferencesfor

cavitylooatedalong the

axis at the uppersurface

addedon both the top and

the sourcewas maintained

of the lowerassembly. The activematerialwas

bottomassemblyso that the aentralpositionof

throughoutthe experiment.Figure4 showsa

typicalpseudosphericalassemblystaokedon the candelabraand drumhead.

-13-
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Fig. 4. Typicalpseudosphericalassembly

stackedon the candelabraand drumheadof

the Cat.

-14-
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G!LJWUUE

Figures5 through12 show ariticalmass determinationsfor rightoir-

cularcylindersof Oy 2.50”, 3.25”, 3.98”, 4.75”, 5.50”, 6.37”, 7.00”, and

7.50”in dismeter. Measurementswere made usinguntampedOy oylhders, as

well as Oy cylinderstampedby tuballoy1.12”and 1.87”thick.

Figure13 illustratesoriticalmass measurementsmade usingvariousOy

pseudocylindersin 8 inohesthioktuballoytamper’onthe Topsymaahine. In

additionto the data shown,a 4.O-inchdiameterequilateralpseudooylindbr

builtup using~blooks with a mass of 17.72kgwas ju8tcritioalin the

TOpSy machine.

The results

pseudospheresin

of measurementsmade to determinethe ariticalmass

thin tuballoytampersand

Usingtheseresultsalongwith the results

ments in thiokTu tampers,a curveshuwing

with Tu tamperthioknessfor Oy spheresis

in no tamperare shownin

of Oy

Fig. 14.

of previouspseudospheremeasure-

the variationof oriticalmass

obtained(Fig.15).

In oases

oriticalmass

ratios (Figs.

wherethe amountof data

determinationswere also

16, 17and 18).

availablemade suchplots feasible,

made for specificheight-to-diameter

The detailedresultsof thesemeasurementsare summarizedin TablesII,

III,

as a

IV, VandVT. These

funationof oylinder

resultsare used in Fig. 19 to plot Oy shapefactor

height-to-diamterratio. Use of a logarithmic

scalefor the h/d ratiosindioatesnear-symmetryof the curvesabouth/d =

0.88, which is the height-to-diameterratiofor cylinderswhiahresultsin

the smallestcriticalmass.

FromFig. 19, shapefactoris clearlya funotionof tamperthickness,

and is particularlysensitivefor very thintampers.

-16-
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