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This reportcoverstheSSCcouiderdipolemagnetR&D work doneatFennilab
duringfiscal year 1992andthefirst quarterof fiscalyear1993. Sincethis is theprogram
thatwasoriginally intendedto be executedentirelyduring FY92, for thesakeof this
discussionit will be referredto astheFY92 R&D program.

Thefiscal year1992FermilabSSCmagnetR&D programconsistedof thefollowing
elements:

1 Theevaluationof alternateconductorinsulationsystemswhich eliminatetheglass
tapebutmaintaina low curetemperature<150C. This work includedcablepair,
10 stack,andtestcoil studiesandshortmagnetandlongmagnet assemblyand
testing. Theevaluationconsistedof thethecomparisonof coil and 10-stack
properties,cablepair insulationbreakdowntestresults,andmagnetperformance
quench,mechanical,magneticfield amongthedifferent insulationsystems.

2 Theevaluationof alternatecoil endpartmaterialsandmanufacturingmethods.This
work involvedtheconstructionof testcoils; severalalternatematerialendparts were
includedin shortmodelmagnets.

3 Thenextiterationof "developablesurface"coil endparts. This work involved the
winding, curing,andsectioningof testcoils.

4 Studiesof theaccuracywith which conductorsareplacedby themanufacturing
processatthelocationsspecifiedby thedesignandthemanufacturingparametersthat
affect this placement.This wasplannedto consistofthepreciseoptical
measurementsof standpositionsin highly polishedcross-sectionscut from mostof
theshortmagnetsbuilt andtestedduringlate FY91 andFY92. Considerableeffort
was expendedduringthefirst quarterofFY92 specifyingandselectingan optical
measuringandanalysissystemthat wouldperformthesemeasurements.It wasthen
decidedby the SSCLthatno fundsshouldbe spentto purchasesuchasystemif it
wereto be stationedatFermilab. We forwardedthespecificationsandlists of
potentialvendorsto theSSCLanddid not pursuethecross-sectionmeasurement
further. However,two magnetsfrom theFY91 seriesand3 collaredcoils which
wereassembledaspartofthe insulationdevelopmentprojectweresectionedand
polishedduring FY92.

5 GeneralR&D. This includedvarioustestsanddataanalysesin supportof theASST
magnetprogramand andwasdirectedatvariousproblemsandquestionswhich arose
in thecourseofothermagnetwork. Examplesofthis include testsandstudiesdone
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early in the fiscal year on tooling and assemblyparameters, analysesof data from
ASST magnetsandcorrespondingshort models,the rebuildingof two short dipoles,
one to try to understandthe causeof anomalousquenching on the down rampand the
other to verify theunderstandingofthe causeof severallow initial trainingquenches
in long ASST magnets. This alsoincluded theanalysisof data from all magnet tests
that occurredduring FY92.

The most importantresultsof theFermilabSSCmagnetR&D programhave been
documentedin a seriesof papers presentedat severalinternationalconferences.These
papers axelisted below and attachedAttachment1 to this report.

Presentedat theFourth InternationalIndustrialSymposiumon theSuper Collider, New
Orleans, Louisiana, March 4-6, 1992.

J. Strait, et al., Quench PerformanceofFermilab/General DynamicsBuilt Full Length
SSC Coffider Dipole Magnets.

M. Wake, et al., MechanicalBehavior ofFermilab/General DynamicsBuilt 15m SSC
Coffider Dipoles.

S. Delchamps,et al., Magnetic Field MeasurementsofFennilab/General Dynamics
Built Full ScaleSSC Collider Dipole Magnets.

M.L Lamm, et aL, Results from the Fermilab 1.5 m Magnet Program

M.J. Blessinget al., Construction Experiencewith Fermilab-Built Full Length50
mm SSCDipoles.

D.L. Assel,et al., Overview of a RoboticSystemfor Azimuthal Dimensionsof SSC
Dipole Coils.

W. Koska and R.E. Sims, A Designfor a High Voltage Magnet Coil Ringer Test Set.

Presentedat theThird EuropeanParticle AcceleratorConference,Berlin, Germany, March
24-28, 1992.

M. Wake,et al., MagneticField Properties ofSSC Model Dipole Magnets.

Presentedat the ICFA Workshop on AC Superconductivity, KEK, Tsukuba, Japan, June
23-25, 1992.

S. Delchamps,et aL, AC Loss Measurementof SSCDipole Magnets.

Presentedat theXVth International Conferenceon High Energy Accelerators,Hamburg,
Germany, July 20-24, 1992.

J. Strait,et aL, MagneticField MeasurementsofFull Length50mmAperture SSC
Dipole Magnetsat Fermilab.

M. Kuchnir, et al., SSC Collider Dipole MagnetsField Angle Data.
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J. Kuzminski,et a]., QuenchPerformanceof50-mmAperture, 15-m-LongSSC
DipoleMagnetsBuilt atFermilab.

Presentedat the1992AppliedSuperconductivityConference,Chicago,illinois, August
23-28, 1992.

T.S. Jaffeiy,et al.,TestResultsof Post-ASSTDesignFermilabBuilt 1.5 Meter,
SSCColliderDipole Magnets.

J.P.Ozelis,etal., AC LossMeasurementsof Model andFull Size50mmSSC
ColliderDipoleMagnetsatFermilab.

M. Kuchnir, etal., MagneticFieldAngle ChangesDuringManufacturingandTesting
of SSCColliderDipoles.

M.J. Lamm,etal., A facility to TestShortSuperconductingAcceleratorMagnetsat
Fermilab.

Essentiallyall of thework doneduringFY92 andpreviousyearsis documentedin a
seriesof internaltechnicalnotes,the "TS-SSC" series. A completesetof thesenotes
generatedduring 1990 - 1992havebeenforwardedto theSSCLDocumentControl
Department.An indexof thesenotesis attachedAttachment2 to this report. Themost
importantof thesereportsare alsoattached.Theyare groupedby topic andare listedhere.

DataSummariesAttachment3

J. Strait, etal., Summaryof ASSTMagnetTestData,TS-SSC92-072,6/5,92.

J. Strait, etat, ReviewofFermilabShortModelDipole TestResults,TS-SSC92-
087, 10/27/92.

R. Bossert,SSCShortModelsBuilt atFermilab,TS-SSC92-088,12/17/92.

MechanicalMeasurementsandAssemblyTestsAttachment4

I. Strait,DCA 311 andDCA312 ReturnEndCoil SpringRate,TS-SSC91-194,
1017/91.

J. Strait, Effectof ReducedPressLoadon ShellTension,TS-SSC91-196,10/9/91.

J. Strait,DCA31 1 EndLoads from EndBell Welding,TS-SSC91-198,10/15/91.

W.A. Higinbotham,ExperiencesofWelding theEnd Bell Assemblyto theEndPlate,
TS-SSC91-208,10/28/91.

W. Koska,DCA311 AssemblySummary,TS-SSC91-212,10/29/91.

W. Koska,Measurementof End PlateWarpon DCA31O,TS-SSC91-215,1117/91.

R. Aniold andM. Gordon,ColdMassDiametralVariationStudy,TS-SSC91-222,
10/15/91.
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M. Wake,Pressure-SizeDiagramUpdatewith DCA SeriesLong MagnetData,TS
SSC91-254, 12/26/91.

W. Koska,SSC ColliderDipole MagnetEndForceIssues,TS-SSC92-022,
1/21/92.

J. Brandt,SectioningandAnaylsis of Iteration#2 Coil EndParts,TS-SSC92-085,
11/20/92.

R. Bossert,Long Coil SpringbackData,TS-SSC93-002,1/8/93.

Insulation SystemDevelopmentAttachment5

R.E. Sims,SizesandModuli of First All-Kapton Coils, TS-SSC91-211,11/1/91.

R.E.Sims,ShortTermStressRelaxationof All Kapton,Wrapped50 mm Inner SSC
Cable,TS-SSC91-213,11/6/91.

J. Strait andR.E. Sims,GeneralPlan andRoughSchedulefor ConductorInsulation
Tests,TS-SSC91-217,11/8/92.

RE. Sims,Detailed10-StackExperimentPlan Revision1, TS-SSC91-236,
11/18/91.

R.E. Sims,Detailed10-StackExperimentPlan Revision2, TS-SSC91-139,
12/05/91.

M. Wake,Estimationfrom TenStackMeasurementResults,TS-SSC91-242,
12/13/91.

M. Wake,Estimationfrom TenStackMeasurementResultsII, TS-SSC92-003,
1/6/92.

R.E. Sims, Kapton-EpoxyInsulation andApical-CryoradSystemTests,TS-SSC92-
018, 2/4/92.

J. Strait,ProposedInsulationSystemsfor RemainingShortandLong SSCDipoles,
TS-SSC92-019,2/5/92.

R.E. Sims, 10-StackStudiesof Polyimide-EpoxyInsulation Systems,TS-SSC92-
033, 2/12/92

J. Strait,Planfor Cable-PairInsulationBreakdownTests,TS-SSC92-041,3/20/92.

J. Strait,Additional Cable-PairInsulation BreakdownTests,TS-SSC92-045,
3/31/92.

M. Wake,Coils for All Kapton Magnets,TS-SSC92-062,5/22/92.

J. Strait,Cable-PairInsulationBreakdownTestResults,TS-SSC92-065,5/26/92.

R. Bossert,CableInsulationfor SSC 50 mm Magnets1992,TS-SSC92-066,
4/13/92.
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AlternateEndPartMaterialDevelopmentAttachment6

R. Bossert,AlternateEndPartMaterialsin FY92 ShortModels,TS-SSC92-083,
10/6/92.

A. Lipski, AlternateEndPartMaterials,TS-SSC92-084,2/12/92.

ShortMagnetTestSummariesAttachment7

J. Strait,DSA326QuenchSummary,T5-SSC91-199,10/25/91.

T. Jaffery,TestResultsof DSA326andDSA1O1,TS-SSC91-216,10/29/91.

T. Jaffery,Summaryof DSA326Quenches,TS-SSC91-257,10/91.

T. Jaffery,Test Resultsof DSA328,TS-SSC92-026,2/25/92.

T. Jaffery,TestResultsof DSA329, TS-SSC92-052,417/92.

M. Wake,DSA323 ReassemblyPlan,TS-SSC92-086,5/27/92.

T. Jaffery,TestResultsof Fermilab50 mm Aperture,Post-ASST DesignModel
Magnets,TS-SSC92-076,6/30/92.

T. Jaffery,DSA323B QuenchHistory, TS-SSC92-079,7/25/92.

Long MagnetStrainGaugeandQuenchDataAttachment8

J. Strait,DCA311 Cooldown Coil StressChange,TS-SSC91-220,11/12/91.

J. Strait, ShellAxial StressChangewith Excitationin DCA31 1 andDCA312,TS
SSC 91-240, 12/9/91.

J. Strait,ShellAzimuthalStressChangewith Excitationin DCA312,TS-SSC91-
243, 12/11/91.

J. Strait,DCA312 QuenchCurrentversusTemperature,TS-SSC21-250,12/18/91.

J. Strait,DCA313 ShellStrainGaugeDatawith Excitation,TS-SSC92-010,
1/20/92.

J. Strait,LocationofLow CurrentQuenchesin DCA313andDCA314,TS-SSC92-
016, 1/30/92.

M. Wake,DCA313-316Axial StrainChange,TS-SSC92-023,2/22192.

I. Strait, Locationof First Quenchin DCA3 17, TS-SSC92-048,4/6/92.

MagneticFieldMeasurementsAttachment9

M. Kuchnir, Observationon DCA312Field Angle Measurements,TS-SSC91-224,
11/13/91.

M. Wake,ESRField MeterMeasurementof SSCMagnets,TS-SSC92-002,1/6,92.
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M. Kuchnir, DCA31 1 FieldAngle Changedueto ColdTesting,TS-SSC92-005,
1/9/92.

J. Strait,DCA311-319al anda2:Predictionsfrom Coil SizeMeasurements
Comparedwith MeasuredValues,TS-SSC92-064,5/26/92.

J. Strait,Warm-ColdHarmonicsComparisonin ASST Magnets,TS-SSC92-073,
6/12/92.

S. Delchamps,Harmonicsof Magnetswith all KaptonandApical Insulation,TS
SSC92-069,6/18/92.

AC Loss MeasurementsAttachment10

J. Ozelis,Statusof AC LossMeasurementsof 1.5 m SSCModel Dipole Magnetsat
Fermilab,TS-SSC91-205,10/23/91.

J. Ozelis,Measurementsof AC Lossesin Long 50 mm SSCColliderDipole Magnets
at Fermilab,TS-SSC91-249,12/18/91.

J.Ozelis,Correctionto AC LossMeasurementsin Long SSCCoffider Dipolesdueto
ObservedDC EnergyDissipation,TS-SSC92-001,1/3/92.

J.Ozelis,Summaryof AC Loss MeasurementResultsforLong MagnetsatFermilab,
TS-SSC92-061,5/14/92.

QuenchProtectionHeaterTestsAttachment11

T. Jaffery,DSA328QuenchProtectionHeaterTestResultsI, TS-SSC92-025,
2/14/92.

T. Jaffery,DSA328 QuenchProtectionHeaterTestResultsII, TS-SSC92-032,
3/3/92.

T. Jaffery,DSA332QuenchHeaterTestResults,TS-SSC92-080,7/16/92.

ElectromagneticCalculationsAttachment12

M. Wake,Coil DeformationandTransferFunctionChange,TS-SSC91-197,
10/15/91.

J. Strait, Long 50mmMagnetInductance,TS-SSC91-221,11/11/91.

E. Schmitz,ElectricalModelingof Magnets- UpperInner Section,TS-SSC91-231,
11/27/91.

E. Schmitz,ElectricalModelingof Magnets- Long Tune-Scale,TS-SSC91-247,
12/12/91.

E. Schmitz,Analysisof ProbeEffect in MagnetRingingWaveform,TS-SSC91-
248, 12/12/91.
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E. Schmitz,Analysisof ProbeEffectin MagnetRingingWaveform,TS-SSC91-
251, 12/18/91.

A. Mokhtarani,EffectofReducingCableInsulationon HarmonicCoefficientsin 50
mm SSCMagnets,TS-SSC92-028,Z’24/92.

M. Wake,DirectCalculationof MagneticField from theMeasuredStrandPositions,
TS-SSC92-056,5/5/92.

M. Wake,PressuitDistribution Effecton HarmonicComponents,TS-SSC92-070,
6/1/92.
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Date Note Number Title Authors

92/03/23 TS-SS0 92-043 DCA321/POSITION OF COLLAR GAGE PACKS KOSKA.
92/03/23 TS-SSC 92-044 D0A320 TURN-TO--TURN SHORT LOCATED STRAIT
92/03/31 TS-SSC 92-045 ADDITIONAL CABLE-PAIR INSUL - BREAKDOWN TESTS STRAIT
92/03/31 TS-SSC 92-046 DCA319 PRODUCTION SUMMARY KOSKA
92/04/03 TS-SSC 92-047 DCA.321 COLLARED COIL HARMONICS DELCIIAMPS
92/04/06TS-SSO 92-048 DCA317 LOCATION OF FIRST QUENCH STRAIT
92/04/04 TS-SSC 92-049 YOKE DENSITY STRAIT
92/06/16 TS-SSC 92-050 D0A321/INSTALLATION/SPOT HEATER VOLTAGE TAPS TASSOTTO
92/04/16 TS-SSC 92-051 DCA317 PRODUCTION REPORT DELCHAMPS
92/04/07TS-SSC 92-052 RESULTS/PERU50MM DIPOLESAPRIL MSIM JAFFERY
92/04/24 TS-SSC 92-053 DCA322 POLE SHIM KOSKA
92/04/24 TS-SSC 92-054 DCA322/POSITION OF COLLAR GAGE PACKS KOSKA
92/04/27 TS-SSC 92-055 DSA332 POLE SH]]5 DELCIIAMPS, WAKE
92/05/05 TS-SSC 92-056 CALCULATION/MAG. FIELD FROM STRAND POSITIONS WAKE
92/04/04 TS-SSC 92-057 DCA322/ACTUAL GAUGE PACK POSITIONS KOSKA.
92/07/22 TS-SSC 92-058 UNUSED NUMBER
92/06/26 TS-SSC 92-059 DCA318 PRODUCTION REPORT GOURLAY
92/05/22 TS-SSC 92-060 COILS FOR ALL KAPTON MAGNETS WAKE
92/05/18 TS-SSC 92-060B 50MM SHORT COILS UPDATE WAKE
92/05/14 TS-SSC 92-061 SUMMARY/AC LOSS MEASURE. /LONG ILAGS. AT FERMI OZELIS
92/11/18 TS-SSC 92-062 UNUSED NUMBER
92/05/21 TS-SSC 92-063 DSA333 SHIM SIZE WAKE
92/05/26 TS-SSC 92-064 DCA311-319/COIL SIZE MEASUREMENT PREDICTIONS STRAIT
92/05/26 TS-SSC 92-065 CABLE-PAIR INSULATION BREAKDOWN TEST RESULTS STRAIT
92/04/13 TS-SSC 92-066 CABLE INSULATION FOR SSC 50MM MAGNETS 1992 BOSSERT
92/07/22 TS-SSC 92-067 UNUSED NUMBER
92/05/27 TS-SSC 92-068 DCA323 REASSRMW.Y PLAN WAKE
92/06/18 TS-SSC 92-069 HARMONICS/MACS. W/ALL KAPTON & APICAL INSUL. DELCEAMPS
92/06/01 TS-SSC 92-070 PRESSUREDIST. EFFECT ON HARMONIC COMPONENTS WAKE
92/06/02 TS-SSC 92-071 DCA323/SIZE OF POLE SHIM WAKE
92/06/05 TS-SSC 92-072 SUMMARY OF ASST MAGNET TEST DATA STRAIT
92/06/12 TS-SSC 92-073 WARM-COLD HARMONICS COMPARISON IN AEST MACS. STRAIT
92/06/16 TS-SSC 92-074 DCA322 & 323/LOCATION CHANGE OF VOLTAGE TAP TASSOTTO
92/07/10 TS-SSC 92-075 DCA321 PRODUCTION REPORT WAKE
92/06/30TS-SSC 92-076 TEST RESULTS/POSTASST DESIGN MODEL DIPOLE JAFFERY
92/07/30TS-SSC 92-077 DSA334 POLE Si STRAIT
92/06/03 TS-SSC 92-078 DCA323/POSITION OF COLLAR GAGE PACKS KOSKA.
92/07/25 TS-SSC 92-079 DSA323B QUENCH HISTORY JAFFERY
92/07/16TS-SSC 92-080 DSA332 QUENCH HEATER TEST RESULTS JAFFERY
92/09/15TS-SSC 92-081 DCA322 PRODUCTION REPORT DELCIIAMPS
92/09/24TS-SSC 92-082 DCA32O PRODUCTION SUMMARY KOSKA
92/10/06 TS-SSC 92-083 ALTERNATE END PLATE MATERIALS-FY92 SHORT MAG. BOSSERT
92/02/12 TS-SSC 92-084 ALTERNATE END PART MATERIALS LIPSKI
92/11/18 TS-SSC 92-085 SECTIONING&ANALYSIS OF ITER. 2 COIL END PARTS BRANDT
92/11/18 TS-SSC 92-086 NOTE IN PROGRESS GOURLAY
92/10/27 TS-SSC 92-087 REVIEW/FERMI SHORT DIPOLE TEST RESULTS STRAIT, ET AL.
92/12/17 TS-SSC 92-088 SSC SHORT MODELS BUILT AT FERMILAB BOSSERT
93/01/06 TS-SSC 93-001 DOCUMENTATION / R&D ACTIVITIES FOR FY 1992 STRAIT
93/01/08 TS-SSC 93-002 LONG COIL SPRINGBACK DATA BOSSERT


