
DCA312 ProductionReport

TS-SSC 91-255
December20, 1991

S. Delchamps

DCA312 is thesecondSSC 50 mm aperturecolliderdipole magnetbuilt at
Fermilab. It will be thesecondto be testedin liquid helium. Its assemblyfollowed
the baselineasstatedin the 50 mm Collider Dipole MaenetRequirementsand
SpecificationsBook [1] the "Yellow Book." This report will summarizethe
productionhistory of DCA312 and any discrepanciesfrom the baselinedesign.
Referenceswill be madeto theSpecificDataSummaryTravelerSDST and to the
FermilabAdvancedMagnetR&D Group’s technicalnoteseries. Notesin the latter
seriesareindicatedby theprefix TS-SSC.

DCA312 is the "technology transfer" magnet. Fermilab production
personnelsupervisedand carried out construction,while GeneralDynamics
personnelobserved,andin someinstancesacquiredhands-onexperience.

Coil Winding and Inspection: Coil winding beganon June4, 1991.
Severaldiscrepancyreportswerefiled duringcoil winding andinspection. Inner
coil l5M-50-1006hadkaptoninsulatormissingwhentheleadendinnerwinding
key wasremoved,andvarnishwas applied[1].

The cablefor coil 15M-50-2006uncabledat the 5309 foot mark during
insulation. The decabledportionwasfixed by hand,andcheckedfor any damage.
Processingcontinued[2].

Coil 15M-50-2007was found to have sharpepoxy flash, due to epoxy
outflow during cure, on the outsideedgeof the midplanesurface. The excess
epoxy was carefullyremovedwith a file [3]. On thesamecoil, therewas torn b
stageandkaptonnearthe leadend,possiblyfrom sizingbarinstallationor removal.
Varnish wasappliedto the affectedarea[4]. Finally, a metalchip on thepole
surfacedcausedadropin resistanceduring sizingof this coil. Thechip was easily
locatedandremoved[5].

Collared Coil Assembly: No pole shims were usedin DCA312 [6].
During collaring, someweld flash and contaminantswere detectedbetweenthe
collar packlaminationsby productionpersonnel. Thecollar packswerecleaned
thoroughlybefore use [7]. The fixture for collar pack installation wasnot yet
available,so C-clampswere usedduringpackinstallation [8]. Somecorrosion
wasdetectedon thestrain gagepacks,andwasremovedwith alcohol [9].

Therewasno stepin theTravelleratthis time for cutting theendsaddlesof
the coils, and so a procedurewasspecifiedwhich might have resultedin a coil
assemblyof non-standardlength [10].



Thereturnendclamp wasinstalledwith two layersof 5 mil kaptonshim on
the insideof the insulatorsurfaces[11]. Theleadendclamp was installedtwice
becauseon the first attemptthe GlO insulatorswere not alignedproperly [12].
Two layersof 5 mil kaptonshim wereusedon theleadend[13].

Theball wasnotavailablefor inspectionof thebeamtube,and so this test
was skipped[14]. The vacuumleakcheckstickerfor the beampipe was also
unavailable[15]. Thecollaredcoil assemblymagneticfield harmonicsweretested
with theBrookhavenB2 mole system[16].

Yoking and Shell Welding: During shell pressing, catastrophic
chevroningof theyokepacksoccurred[17]. Measurementsof theendclampsafter
chevroningindicatedthat thereturnendclampmayhaveslid alongthecoil surface
by as much as 100 mils. Some superficial damageto the collar packswas
observed,but measurementsshowedno permanentdistortion of the collar pack
diameters,or lenghtheningof thecoil package.

The yoke packswereremovedandreplacedwith a revisedassemblyto
preventchevroningin the future [18]. This assemblyincludesmore epoxy-
reinforced"monolithicpacks" thanin thebaselinedesign,as well asan increasein
the packingfraction of the standardpacks. Measurementsperformedafter shell
welding indicatedthat chevroningis not presentin DCA312 [19]. However,
measurementsof shelldiameteron DCA312 and other50 mm magnetsshowthat
theprofile is elliptical andnot circular [20].

Final AssemblyandCryostatting: The bullet gagebushingscrewson
DCA312wereadjustedfollowing theprocedurewrittenby JohnCarsonon October
11, 1991, designedto producethe appropriateend load after welding of the
extensiontube/ endbell assembly,assumingthesameweldprocedurewasusedas
in thecaseof DCA311. Due to miscommunication,this procedurewasusedeven
though the extensiontubehad beenmodified to reducethe amountof welding
requiredto fix the extensiontube to the end plate. The reductionin welding
resultedin reducedwarpageof theendplate,so that thebullet loading afterwelding
was too low. Therefore,following welding, the bullet bushing screwswere
tightenedto producefmal bullet loadsof 899, 953, 824, and 890 pounts[21]. The
leadend set screwswere adjustedto 20 inch-poundsof torque before end bell
welding [22].

During cryostatfing,weld material splashedonto the 80K multi-layer
insulator,creatingholesabout1/4 "in diameterall theway through. Thelayersof
insulationwere patchedindividually [23]. The insulatingblanketswere cut too
shortdueto unavailabilityof thecorrectdrawing. Shortsectionsseveralinchesin
length werecut andsplicedatboth endsof the blanketto correctthis [24].

Duringvacuumvesselfinal certification, theHewaspressurizedonly to 45
psi andnot to 60 psi, becausehard sealswerenot availableandit wasfelt that the
rubbersealsusedcouldnot take60 psi [25].



The z positionsof severalflangesrelativeto the Lead End BeamTube
Flangewere foundto be out of tolerance[26]. The x andy positionsof several
tubesrelativeto thebeamtube centerwerefoundto be out oftolerance[27]. At the
time of this report, efforts arestill underway to determinecorrect tolerancesfor
thesemeasurementsandto standardizedalignmenttestprocedures[28].

Theexpansionloop couldnot be positionedwithin thetolerancespecifiedin
thetraveller. This wasdue to not checkingthebuslengthbeforeinstallatin in the
slot. The tolerancewas changedafter reconsiderationof coldmassthermal
contractionsshowedthattheoriginal specificationwastoo tight [29].

The return end cap/extensionassemblywas .2 inches too short. It was
used,andfurtherinvestigationinto thetolerancesfor this lengthandramifications
of this discrepancyare understudy [30].

The field angleprobemeasurementson DCA3 12 showedthat significant
changesoccurredduring cryostatting,includingatwist of about1 mmdover a -200
inch length,andthedisappearenceof a -30 inch3 mmdtwistedregion[31].
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