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A studywasconductedtodctmrtinewhethcTacousticemissionmonitoringwouldbcfeasible
inmonitoringthesolid-stateresistancepinchweldusedtosca]tritiumreservoirsattheSavannahRiver
Site.Experimentswereperfo_ledusingaco_ially availableacousticemissiondetectionsystcrn,
witha transducermountedonaflatmilledontooneofthepinchweldelectrodes.Weldsweremade
usingaw/derangeofweldpower,fromverycold,withnometallurgicalbond,tohot,withlocal
fusionandexcessivematerialinjectionintothetubebore.The tubesweredrawntype316Lstainless
steel.The weldswereconfined(anvilspreventedmaterialflowoutwardfromthesidesofthetubenot
beingforcedinwardbytheelectrodes)andallwcrcmade usingthesameelccaxxlcforce.

Thetotalnumberofringdowncountsforeachweldwasmorecorrelatedwithweldpowerand
bondlengththantotalenergycountsortotalnumberofhits.When theringdowncountsforeachweld
arcplottedagainstweldinputpower(Fig.I),two distinctregionsarenoted:lowerpowerwelds
(madeatupto75% relativepower)exhibitlittleornoacousticactivity,andthosemade athigher
power(>75%)gaveoffmuch moreacousticemission.No significantvariationofacousticemission
withweldpowerorbondlengthwasfoundforthelowerpowerwelds,andtheacousticemissionat
higherweldpowervariesconsiderablyforotherwiseidenticalwelds.Thebondlength(determinedby
sectionmetallography)variessmoothlywithweldinputpower(Fig.2).Productionweldsarcmade at
thehighercndofthelowerpowerregioninFig.I.

The onsetoflargeacousticemissionathigherweldpowercoincideswiththeinjectionof
materialintothetubebore,termedextrusionifarisingfromasolidstateweldorspittingifarisingfrom
a weldwithlocalfusion.Sincelargeextrusionsandspits,identifiedbyradiography,causerejectionof
productionwelds,ausefulfunctionofacousticemissionmonitoringofpinchweldingmightbcto
detecttheonsetofextrusionorspitting.However,lowacousticemissiondoesnotguaranteelackof
excessiveextrusionsorspits(Fig.l).Thecauseofthevariationofacousticemissionathighpoweris
unknown.Sincesorncweldsexhibitednoacousticemissionforweldcurrentsupto73% relative
power(Fig.I),theweldcurrentitselfisprobablynotinducingelectricalnoisepickupbytheacoustic
emissiondetectionsystem.

InapreviousstudyofacousticemissionmonitoringofpinchweldingattheSavannahRiver
Laboratory,itwasconcludedthatvaryingdegreesofoxideonthestemsurfacecausedpredictable
variationsinacousticemission1.Replottingthedataofthatstudy(Fig.3)showsthattheacoustic
emissionfora giveninputpowerisindependentofsurfaceoxidethickness(aswellas atmosphereand
degreeofaxialrestraint)forallthreepowerlevelsusedinthatstud_,.Theindependenceofacoustic
emissionon surfac_conditionwas alsoobservedinanotherstudyz.Oxidefilmsarcknown to

adverselyaffectthepinchweldbond3.

The lowlevelofacousticemissionatproductionweldpowerlevels(andbelow),thevariability
ofacousticemissionatpowerlevelscausingextrtusionandspitting,andtheinabilityofacoustic
emissiontodistinguishweldsmade withoxidizedstemsindicatesthatacousticemissionmonitoring
wouldnotbca usefulnondestructiveevaluationofreservoirpinchweldingattheSavannahRiverSite.
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Figure 1. Acousticemission ringdowncounts versusrelativeweld inputpower.Experin_nts
perf(mm_ in fourseries, labled "I-l_", "Variable","Medium",and "Cold" as shown.
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Figure 2. Pinch Weldbondlengthversus relativeweld power.Same welds as Fig. 1.
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Figure 3. Acoustic emission weld functionfor previousstudy,for welds madeat various
conditionsof restraint,atmosphere,anddcgrc¢of oxidationas shown.Acoustic
emission weld functionis energycounts for a w©lddivided by weld power, this
is roughlyequivalentto the ringdowncountsusedin Fig. 1.Weld powerlevels
Hot, MediumandColdin this figuredo notnecessarilycorrespondto thoseof
Figs. 1 and 2.
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