
Are the End Cans " for
DCA31O - DCA313?

TS-SSC 91-159
S. Deichamps

August 16, 1991

Introduction: Figure 1 showsa measurementspecifiedin the traveller1
for full length SSCdipoles of the end surfacesof the four quadrantinsulators
relativeto theend surfaceof theend canjust afterinstallation. Thepurposeof this
measurementis to insurethat thecanis in fact "on."

The nominal measurementshould be 30 mils2. The 40 mil maximum
tolerated value comes from considerationof the tolerancesin the length
measurementsof the insulatorsandendcans,which areboth±5 mils.

DiscrepancyReports 156 and 165 refer to casesin which the measured
valueis out of the tolerancespecifiedin the travellerin the caseof one or more
quadrants.Both DRsweregeneratedby processingon magnetDCA313.

Data: Table 1 showstheactualleadand returnendmeasurementvalues
for all of the magnetsprocessedso far. The values shownare the averageand
RMS over thefour quadrants,as well asthemaximalvalue. It is seenthat in six
out of eight installations,the meanmeasuredvalue is 40 mils or greater,while
individual quadrantmeasurementsof asgreatas52 mils havebeenrecorded.

Lead End 40 ± 5
45 mu

mils
s max.

43 ± 5 mils
48 mils max.

38 ± 5
45 mil

mils
s max.

DCA31O DCA311 DCA31Z 11CA313

Return End 38±2 mils
40 mils max.

37±0 mils
37 mils max.

41±3 mils
45 mils max.

42±6mils
47 mils max.

42 ±6 nills
47 mils max.

42 ± 7 mils
52 mils max.

45 ± 9 mRs
55 mils max.

Table 1. MeasurementsofLeadandReturnEndInsulatorSurfaces
Relativeto EndCanEnd Surface30 mils nominalforFull
LengthSSCColliderDipoleMagnets

1Steps2.19 and4.18 of traveller 0102-ES-298290revisionC EndClampAssembly.
28.34511 - 8.315" from drawings0102-MB-292085end insulator and 0102-MB-292205

aluminumendclampcan.



The numbersin italics for DCA313 were obtainedby Ed Chang,who
usuallyworks on modelmagnets.Theideawas to comparethereadingstakenin
IndustrialBuilding 3 andin IndustrialCenterBuilding, to checkfor any systematic
errors. Thereis no apparentdiscrepancybetweenthe 1B3 andICB numbers.

Only two model magnets,DSA324 and DSA326 haveso far had010CR
insulatorsinstalledwith aluminum end cans. The valuesfor thesemagnetsare
shownin Table2.

DSA324 DSA326

Lead End not recorded 35 ± 1 mils
37 mils max.

Return End 34 ±1 mils
35 mils max.

35 ± 1 mils
35 muls max.

Table2. Measurementsof LeadandReturnEnd InsulatorSurfacesRelative
to End CanEnd Surface30 mils nominalfor Model SSCDipole
Magnets

Discussion: Comparingthe numbersin Table 1 and Table2, we seethat
in themodel magnetprogram,theendcanshaveappearedto be "moreon" thanin
thefull lengthmagnetprogram. Any analysisof thecorrect"closure" criterionhas
to takethis systematicdifferenceinto account.

It could be that themodelmagnettechnicians"push harder"beforetaldng
theendclamp installationfixture apart,thus pushingthecan surfacecloserto the
010 insulator surfaces.When to stop pushing is dictatedby the somewhat
subjectivecriterionthat the canhas "stoppedmoving." Themaximumhydraulic
pressurebeforetheclosedpositionis reachedhastendedto be higher for 1B3 than
for ICB, andthis might be thereason.

It hasalso beenobservedthat thecansinstalledin ICB havea tendencyto
slide OFF after the installation fixture is removed.In one case,the can came
completelyoff while technicianswatchedin amazement.This would seemto
indicatethethe lubricationjob donein ICB is somewhatmoreeffectivethanthe1B3
treatment. If the canhasa greatertendencyto relax in ICB, the Table 1 values
would be expectedto be greaterthantheTable2 values.



Putting asidefor themomentthe discrepancybetweenthe model and full
length programresults,thereare severalpossiblesourcesof divergencefrom the
nominal30 mils in this measurement,including:

Poisson Stretching: Some stretching of end insulators is
expecteddue to theradial pressureexertedby the endclamp. Theradial elastic
modulusof the010CRmaterial "azimuthal010" is -2 Mpsi. ThePoissonvalue
for this material is -.25. Therefore,the expectedstretchingfor aradial pressure
Pradon an insulatorwith nominal length8.750" is

dlength - .25 x 8.750" x Prad/ 2 Mpsi 1

The exactradial pressureinside the end clamp is not known. However,
Fuji Prescalepressure-sensitivefilm tests show that the averagepressureon the
midplaneandpolecoil surfacesis 8 - 10 kpsi.

For a radialpressureof 8 kpsi, equation1 gives dlength = 9 mils. This
couldhelpexplainwhy thenominal30 mils becomescloserto 40 mils. çl’he grand
averagevaluefrom Table 1 is 40 mils.

If thereis morefriction in the1B3 installations, theexpectedstretchingof
the010insulatorswould be smallerandthenumbersin Table2 smallerthanthose
in Table 1.

Vydax Lubricant Build-up: Vydax lubricantbuild-up on the
closuresurfacesof theendcanandinsulators,andon thesurfaceof theinsulators
beingmeasuredcouldadd somemils to themeasurement.In fact, thereis scatterin
thedepthgageresultsfrom a singleinsulatorquadrantof severalmils,presumably
dueto this effect andintrinsic irregularitiesin theinsulatorendsurface.

Installation Misalignment: An additional sourceof variations
in this measurementis misalignmentof the threadedrods of the end clamp
installation assembly,which may havecausedthe largestvalueso far 52 mils
from quadrantI of theleadendofDCA313.

Recommendation:Sinceall of theendload is appliedto a regionnear
the centerof theendcap, it is moreimportantthat the saddlesurfacesof the inner
andoutercoils be madeasflat aspossiblecurrentlydonewith "greenputty" than
that the insulatorsurfacesbe exactlylevel with eachother.

We expectthe insulatorsto "stretch"by about10 mils. It is notunderstood
why themodelmagnetsshow valuesmuchcloserto thenominal 30 mils thanthe
full length magnets. Thus, the maximum toleratedvaluefor this measurement
should be increasedto at least50 mils. Adding 5 mils for furthervariations,55
mils seemsreasonable.A travellerchangehasbeenrequestedto bring this about.
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2.1 9 Before removing End Squeezer Assembly, measure the distance between
the outer end of each Collet and the End Can, using a Depth Gauge.

VIEW FROM RETURN END
LOOKING TOWARD LEAD END

_________

Quadrant

________

Quadrant

NOTE: IF THE MEASUREMENT OF ANY QUADRANT IS GREATER
THAN 40 MILS, STOP AND CONSULT RESPONSIBLE
AUTHORITY/PHYSICIST.
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