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Sizing Data of DS320 Dummy Windings

The test winding of 50 mm short magnetwas mademost of them without
end spacers.The purposeof this coil is to debug the tooling for the winding of
DS321, the first 50 mm dipole magnet.The coil beingwoundaresummarizedas
follows. Someof them wereintentionallymoldedwith 5-mil shim so that we can
checkthe controllability of the coil size.

inner
1M-SO-lOl no shim for DS320
1M-50-102 no shim for DS320 woundoppositedirection
1M-50-103 5 mu for cut-up

outer

1M-50-201 no shim for D5320
1M-50-202 no shim for cut-up reversedwedge
1M-50.203 S mil sizing test with end spacers
1M-50-204 no shim for DS320 with end spacers

The sizing dataare graphicallyshown in Fig.! and Fig.2 for the inner and
outercoils, respectively. The size of the coils are 10 mil larger than we had
expected. Another thing is that the coil seemsto have a systematicerrors as
well as the random error. Averageddeviation shapeover theseseries of the
coil shownin the samefigure indicatesthe systematicerror of the tooling. The
sourceof the systematicerror in the outer coils is the inaccuracyof the mandrel.
Actually some of the mandrelblocks weremachinedafter the quality assurance
measurementto correct the oversizeand the machiningmadethem undersized.
This relationbetweenerror shapeand the tooling error was pointedout by Dick
Sims. The exact sourceof the error in the inner coils is not known yet but the
measurementsof themandrelwill tell us someinaccuracyof the tooling. Evenif
we do not knowtheexact sourceof theerror,we could haveshims betweenholder
and blocks of the mandrelto compensatethe systematicerrors. If we subtract
this systematicerror from the data,we can obtain the randomerror of the coil
as shown in Fig.3 and Fig.4. A good improvementis expectedif we makethe
correctiohto the mandrelespeciallyfor the inner coil but still thereareseveral
things to be pointedout.

* 1 There is a large tilt in the coil size along the z-axis which appears
positive or negativedependingon the coil. Thesetiltings are not corelated
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with both side of the coil. Therefore,this might be causedby the motion
of the centerpost as pointedout by Dick before.

* 2 We might be over compressingthe coil during the molding becausethe
coil size at the pressureof 12 ksi is significantly largerthan what it should
be. The sizeof thecoil curedwith oversizeshim,which meansless pressure,
looks better in the sizedistribution. This fact also supportsthe suspicion
againstthe over compression.

* 3 The required accuracyfor the coil size is more strict if we take the
hystereticbehaviorof the coil into account.Fig.5 andFig.6 arethepressure
sizerelationof thecoil. A largehysteresisis seenin theup-wardand down
ward of the compression.Sincethedirection of pressurelosshappensin the
down-ward,a slight looseningdue to the spring back of the collar or the
thermalshrinkageof the coil will causea largepressureloss. Thedotedlines
in Fig.5 and Fig.6 indicatethe referencedatato subtractthe deformation
of the sizingfixture from the raw datashownby dashedlines.

For the long magnet,neither measurementnor correctionof the tooling are not
easything to do. Probably,a kind of feedbackloop of siming by the measure
ment dataof coils my be the waywe should do.
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