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Abstract: Preliminaryresultsareaivenfrom installationsof Fuji Prescale
pressure-sensitivefilms 11.21 at the midolaneand vole surfacesof the DSA322
coils inside an aluminum endclamp with 010CRinsulators. Pressuresat these
surfacesaremeasuredandrelatedto variousexternallymeasureablequantities.such
asend clamp outerdiameterdeflectionon loading and the hydraulic pressure
necessaryto tush theendclampinto place.

A returnend clamp was installedon thecoils from magnetDSA322five
times. Beforeeachinstallation,Fuji Prescalepressuresensitiveifim wasplacedon
theinner andoutercoil midplanesurfaces,andon theouter coil key surfaces1,in
theregionof thecoils coveredby the endclamp. The externaldimensionsof the
end clamp can were measuredbefore and after installation, and the hydraulic
pressurenecessaryto bring the end can all the way on was recordedfor each
installation2.

Table 1 gives a summaryof the five installationsperformed. The last
columnof thetableshowswherestripsof Prescalefilm wereattached.Only in the
first installationwasfilm appliedto the innercoil key surfaces.Thereis no kapton
insulation at this surfacewhich can be removedto compensatefor the extra
thicknessof theFuji film.

MS typefilm was usedin thesecondinstallation;in all othercases,HS type
film wasused.

In the lasttwo installations,5 mils ofextrakaptoninsulationwasattachedto
the innersurfacesof theG1OCRinsulators. This is expectedto raisethepressureat
all coil surfaces.

Installation# Date Film Type Extra Insulation
mils

Film Locations

1 June18, 1991 HS 0 0,1 Key; 0,1Mid
2 June20, 1991 MS 0 0 Key. 0.1 Mid
3 June22,1991 HS 0 Sameas2
4 June24, 1991 145 5 Sameas 2
5 June26,1991 HS 5 Sameas2

Table 1. Summaryof First FiveInstallationsof End Clamp with
Fuji PrescalePressureSensitiveFilm

11n the caseof thefirst installation,Fuji Prescalefilm wasplacedon theinner coil key
surfaces.

2Rawdatamay beobtainedfrom S. Delehamps.
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Figures la and lb aresketchesof what the piecesof film placedat the
midplaneandpolesurfaceslook like uponremovalof theendclamp. It is seenthat
the distributionof pressuresacrossthemidplaneis not uniform,andthemidplane
pressuredecreasesrapidlyaboutthreeinchesinto theendclamp. This is expected
sincethecoils arebeginningto turnup andin atthis point.

Thepressureappearsto be fairly uniform alongand acrossthe outerpole
turn key surfaces. Both thepole surfacesand the midplanesurfacesshow the
marksfrom theinsulatingglasstapewrap, however.

The Fuji PrescaledensitometerFPD3O1 makesit possibleto do some
averagingover pressurenon-unifomitiesby "sliding" the instrumentacrossa
surfaceto be measured. During the slide, the 0.6 secondexposuretakesfour
readings,and averagesthem. Sets of up to five slides may thenbe averaged
automaticallyby theFPD3O3printer.

For this analysis,threesetsof five slidesweremadealongeachfilm strip.
For example,to measuretheaveragepressureat theoutercoil midplanebetween
quadrants1 and 3, five slideswerefirst madealongthe left side of thefilm as
shown in Figure 2. This produceda printedpressurevaluefrom theFPD3O3.
Five slideswerethenmadedown thecenterof thestrip, producinganotherprinted
number. Five slides down the right side of the strip produceda third printed
number,which when averagedwith the first two numbersgave the average
pressureon themidplane.

Table 2 shows the measuredaveragepressuresfor midplaneand pole
surfacesfor eachof the five installations. Also shown are the vertical and
horizontaldeflectionsof the end clamp 1.5" away from the end of the collar
laminations,the overall diameterchangeasmeasuredby a "pi-tape", and the
hydraulicpressurerequiredto install theendclamp.

In Table2, "0 Key" standsfor outercoil key surface,"I Key" for innerkey
installation#1 only, "0 Mid" and "I Mid" for outerand innermidplanesurface
thenumbetsgive thequadrantsboundedby themidplanesurfacein question. All
pressuresarein kpsi, including the last row, which showsthehydraulic pressure
neededto install theendclamp.
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Table2. Resultsfor theFirst FiveInstallationsofEnd Clamp with
Fuji PrescalePressureSensitiveFilm

We know from calibrationwork donewith the HS type Prescalefilm [2]
that the measuredpressureis systematicallyhigher thanthe averagepressurefor
this film, so that themeasuredpressuresfor installations 1, 3, 4, and5 areprobably
inflatedby severalkpsi. Furthermore,someof themeasuredpressuresfall within a
pressurerange6 - 8 kpsi in which neitherMS nor HS films give well-defined
pressures[2].

It is somewhatdisturbingthatthemeasuredpressuresfor installations2 and
3 are quite different. Theseinstallationswere done with the same insulator
conditions. Yet the Fuji film measuredpressuresdiffer by nearlya factor of 2.
However,thesepressuresarecloseto theupperreliablelimit for the MS type of
film usedin installation2 [2].

Figure3 showstheuncorrectedFuji -pitssureaveragedoverouter coil key
surfacesandinnerandoutermidplanesurfacesplottedagainstinstallationnumber.
The first installation shows somewhathigherpressuresthan the third, perhaps
becauseof theperturbationof addingFuji film to the inner coil key surfacesnot
containedin the pressureaverage. The secondinstallationshows low average
pressure,but MS type film wasusedin this installation. The fourth and fifth
installationshad5 mils of extrakaptoninsulator inside theend clamp, so that a
somewhathigheravengepressureis expected.

1 2 3 4 5
0 Key 1 10.22 4.75 8.25 8.63 10.78
OKey2 9.03 4.82 8.28 8.93 11.43
0 Key 3 9.29 4.45 8.32 9.95 10.49
OKey4 8.11 5.21 7.51 9.29 10.58
IKeyl 12.22 - - - -

IKey2 11.46 - - - -

IKey3 10.49 - - - -

IKey4 11.50 - - -

0 Mid 1/3 8.58 5.29 7.91 10.54 12.14
0 Mid 2/4 8.36 4.18 758 9.36 10.85
I Mid 1/3 8.58 4.28 7.91 9.13 10.30
I Mid 2/4 8.36 4.38 8.01 8.79 10.58
dVezt

mils
+2 +6 +3 +6 +7

dHoriz
mils

-2 -3 +1 -1 0

dpi-tape
mils

+3 +5 +2 +3 +4

Hydraulic
Pressure
to install
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Figure4 showstheuncorrectedFuji pressureplottedagainstthe increasein
thediameterof the endcanalong theverticalaxis 1.5" awayfrom theend of the
collar laminations. Figure5 showsthesamequantityplottedagainsttheincreasein
a pi-tapereadingof theend candiameterat thesamelocation. Finally, Figure 6
shows the uncorrectedpressureplotted againstthe hydraulic pump pressure
requiredto install theendclamp3. Only weakdependenceof theaverageendclamp
pressureon any of theobservablesis seen.

References

1. TS-SSC91-133, "Instruction Manual for Fuji Film Densitometer
FPD3O1andPrinterFPD3O3."

2. TS-SSC91-134,"CalibrationofFuji PrescalePressureSensitiveFilm."

3The hythaulicpressuresneededto install the end clamp in thesetests were typically
higher than the pressuresseenin ICB on magnetsDCA31O and DCA3 11, eventhough on these
latter magnetsup to two layersof 5 mu kaptonhavebeenaddedto the innersurfacesof the end
clampinsulators. This is not understood.
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DSA322 Fuji Tape Tests
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DSA322 Fuji Tape Tests
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D5A322 Fuji Tape Tests
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