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MEMORANDUM

To: R. Bossert P. Mantsch
J. Carson E. G. Pewitt
S. Deichamps R. Sims
N. Hassan M. Winters
W. Koska

From: Jim Strait

Date: August 16, 1990

Subject: DCO3O1 PCM#2 Collaring Data

DCO3O1PCM#2waskeyedon 7/30/90. Dueto defonnationof theupperpressbeam,the
keyswerenot fully insertedin theneighborhoodof thestraingagepacknearertheleadend.
Thecollaredcoil wasmovedseveralfeet in thepressandthekeyingoperationwasrepeated
on 7/31/90,resultingin full key insertion. In this note, I give a brief analysisof thestrain
gageandcollardeflectiondata.

Theusefulnessof thestrain gagedatais limited for two reasons.First, thegageswere
calibratedatFermilabbeforethecalibrationprocedureswere fully understood.As a
consequence,thecalibrationsareprobablynot correct. WaynehaslookedatBNL supplied
calibrationsof abouta dozengagesand finds that they all agreewithin +/- 10-15% andare
significantly differentfrom theFermilabsuppliedcalibrationsof thegagesin DCO3O1. In
thisnote,I presentthestraingagedataanalyzedboth with the "actual" calibrationsandwith a
"generic"calibrationof 8.6 psi4izobtainedfrom a linear fit to theaverageof Wayne’sBNL
calibrations.

Thesecondproblemwith thestrain gageis thatfor unknownreasons,abouthalf thegages
from time to time showlarge-4 Q or 6000p.eor 50kpsi shifts in resistance.Sucha shift
occurredbetweenthefirst and secondpressings,makinganalysisof thefinal keying
operationdifficult. Two inner gagesareunusablefor otherreasonsoneis openand the
othershowsa largeinitial negativestrainchange,followed by theusualpositivechangewith
coil compressionleaving only two usableinnergagesfor thefinal keyingoperation. Two
estimatesfor eachcalibrationtypewereobtainedfor thefinal prestress.Oneis theaverage
of the6 usablegages;theotheris gottenby taking thechangein stressfrom the6 usable
gagesandaddingthat to theaveragestressafterthe first keyingattempt
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Figures 1 and2 showthestraingagedatafor thefirst keyingattemptusingthe"actual" and
"generic"calibrationsrespectively. Thefinal innerandouterprestressare2.9 and1.2 kpsi
using"actual" calibrationsand 10.0 and5.3 kpsi using"generic" calibrations.Followingthe
secondpressing,theaveragesof the two usableinnerandfour usableoutergagesgive 5.5
13.2 and1.6 6.3 kpsi with ‘actual" "generic" calibrations. Thedifferenceswith the
secondpressingare 1.3 2.0 and0.5 1.3 kpsi respectively.Whenthedifferencesare
addedto thestressesfrom thefirst keying,theresultantinnerandouterstressesare4.2
12.0 and 1.7 6.6 kpsi. I believethat the lastestimate,using the"generic" calibrations,is
themostreliable,butobviouslysignificantuncertainty- +1- 30%exists.

A featureofthe first keyingsequencethat is worth noting is that theverticalpresspressure
increasedmonotonicallyto 8 kpsi, thendroppedto 5 kpsi, andthenwentbackup to 7.5
kpsi. Neithertheinnernot theoutercoil stressrecoveredall of thestressdecreaseresulting
from thepresspressuredecrease.Presumably,this resultsfrom thelargefrictional
hysteresisin thesystem.

Figure3 showstheslopeda/dPwherea is theaveragecoil stressandP is thepress
hydraulicpressurefor themonotonicallyusingpartof thefirst keyingoperation. If all of the
pressloadis reactedby thecoil andtheloadis fully transmittedto thepole,theexpected
slopewould be 2.2. Recentexperiencewith theshortmagnetsandBNL experienceshows
that about2/3 ofthe loadappearsto be transmittedto thepole. Thustheexpectedslopeis
around 1.4-1.5. This slopeshouldappearat low loadsandwill tendto decreasewith
increasingpresspressureasthe tooling closes. If "generic’ calibrationsareused,the
expectedshapeis observedbut theslopeis somewhatlargerthanexpected.

Figure4 showsthecollaredcoil verticaldiameteras a functionof positionalongthemagnet.
Thepositionsof thestraingagepacksareindicatedby thesmall bracketsabovethedata.
Positionnumber1 is atthe leadendand,exceptat thestraingagepacks,thesizesare
measuredat 12 inch intervals. On theright handscaletheaveragecoil stressdeducedfrom
thecollardeflectionis shown. Theundeflectedcollarverticaldiameteris assumedto be
4.364inches,thesameasfor thecollarsusedin theshortmagnets.Thedesignradiusis
2.181,thecollarsaspunchedhavea radiusof 2.180,andthekey sizeandplacement
generatesa 2 mil verticalradicalovality. Theavengeverticaldiameteris 4.3667inches
implying an averageprestressofonly 2.4 kpsi. For comparison,theavengevertical
diametersof DS0309andDSO31Oare4.3725and4.3734inchesrespectively.This is
consistentwith theprestressmeasuredwith thestraingagesusing the "actual" calibrations,
which werepreviouslyarguedprobablyto beincorrect. Theupshotis that I do not
understandtheprestressin this magnet.
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DC0301 PCM#2 Collar Keying
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DCO3O1 PCM#2 Collar Keying
"Generic" Calibrations
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