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Automatedand handmeasurementshavebeenmadeto comparethemoldedStycast
2850FT1’2 endinsulatorpieceswith the010models. Theautomatedmeasurementswere
made in the Quality AssuranceLab on the Cordax 1808 apparatus. The hand
measurementswereperformedusinga blademicrometer.

TheStycastreturnendpiecesweremolded in theMaterialsDevelopmentLab from a
single 010 model. The lead end pieces were molded from two 010 models,
correspondingto drawings0102-MC-217769and 0102-MC-217770. Two of eachof
theseare requiredin the lead end insulator assembly. The molds were cast from
polyurethane.

Sincemold shrinkageis ex2ectedto be quite small for Stycast2850FTcuredat room
temperaturewith catalyst24LV, we might expectthedimensionsof theStycastpiecesto
match closely the 010 dimensions. Actual measurementsshow that while some
characteristicsof the Stycastpiecesfollow the 010, other featuresarisewhich haveno
immediatelyobvious correlationwith the010.

CordaxMeasuremefits. Table 1 showsthe departurefrom the specifiedvalueof
the innerdiameterfor 010 andmoldedStycastreturn andleadend parts. Only two ofthe
four 010 pieceswere measured. The Stycastpiecesdepartfrom the specifiedinner
diameterby nearlytwice asmuch.

Table 1. Departure from Specified
Inner Diameter mils [Cordax 1808]

QuadrantNumber 1 2 3 4

StycastReturnEnd -59 -47 -42 -54

010ReturnEnd -28

StycastLeadEnd -43 -50 -62 -59

010 LeadEnd -29

* The Stycast collet pieces described in this report were molded and prepared under
the supervision of Jay Hoffman at the Fermilab Materials Development Lab. Dave Muniz
assisted with the preparation of the Stycast epoxy, and the pieces were given final
machine finishing by Bill McCaw. Bill Pritchard of the Quality Assurance Lab
performed the Cordax measurements.



Table 2 showsotherdeviationsof the010 and moldedStycastinsulatorparts from
dimensionsspecifiedon thedrawings.Thecolumnnumbersin this tablereferto various
specifiedlengthsand diameterson the appropriatedrawings,and areusedhereonly to
groupthemeasurementsfor comparisonbetween010 andStycast.

Table 2. Departurefrom Specified Lengthsand
Outer Diametersmils [Cordax 1808]

Length #1 #2

GlOLeadEnd OK +5

StycastLeadEnd -8,-9,-9,-16

GlOReturnEnd OK +1

StycastReturnEnd All OK ÷2,OK,OK,+1

Outer Diameter #1 #2 #3

010 LeadEnd -27 -29 -22

StycastLeadEnd -32,-18,-32,? -30,-43,-28,-20

Gl0ReturnEnd -18 ‘7 -23

StycastReturnEnd -24,-25,-19,-24 -14,-19,-7,-15 -21,-19,-12,-19

In general,theStycast piecesappearto be smaller in their lineardimensionsthanthe
010pieces. Mold shrinkage,and a defectin moldedmaterialdue to whateverseparatoris
usedin molding mayplay arole. Also, theendsof theStycastpieceswere smoothedafter
molding, causingremovalof material from theends,whichmight enhancethedeparture
from specifiedlength. TheouterdiametermeasurementsshowtheStycastpiecessmallerin
generalalso,with someexceptions.

Hand MicrometerMeasurements.Micrometer measurementswere madeof the
thicknessof the Stycastand 010 insulatorpiecesat fourpositionsalongeachside. The
positionsare 1", 3", 5", and 7" from the thickestend of the insulatorpiece. The outer
surfaceofthe insulatorpiecestapersby 2 degrees.

Figure 1 shows the differencesbetweenmicrometermeasurementstaken on two
different days. This gives someindication of the precisionof the measurements.The
horizontalaxis showsthepositionindexof themeasurement.This is thesamefor all the
plotsthat follow. Theworstpoint showsa 10 mil changein themeasurement.



Figures2aand2b showthethicknessesof the010 leadandreturnendpiecesfor the 8
measurementpositions. The slopesof the two sets of four points correspondto the 2
degreetaperin thethicknessofeachinsulator.

Figures3a and3b showthethicknessesof theStycastleadandreturnendpieces.Two
things should be noticed. First, the Stycastreturn end piecesshow scatterin their
thicknessesat eachmeasurementpositiongreaterthaneitherthe010 piecesor theStycast
returnendpieces. Second,thereis apronouncedasymmetryin themeasuredthicknesses
of theStycastreturnendpiecescorrespondingto a "thick side" anda "thin side." Noneof
the010returnend piecesshowssuchan asymmetry.

Figure4 showstheaverageasymmetrybetweenpositions1 and5, 2 and6, 3 and7, 4
and8 for Stycastand010 leadandreturnends. Again, themostpronouncedasymmetryis
in theStycastreturnendpieces. A smallerasymmetrymaybepresentin the Stycastlead
endpieces.

Thelasttwo figures, 5a and SbshowtheStycast- 010 differencein thicknessfor two
pairsof leadandreturnendpieces.In general,thethick sideof theStycast is thickerthan
the010 piece,andthethin sidethinner.

Measurementsof Assemblies. A set of measurementswere madeof the Stycast
leadandreturnendinsulatorpiecesassembledwithin their stainlesssteelendcans,with
shinmringbetweeneachpairof piecesto hold themfirmly in place. 41 mils of shimming
perquadrantwereneededfor thereturn endpieces,and46 mils for the leadendpeices.
Measurementsof theinnerdiameterof the leadandreturnend"cylinders" weremadeas
shownin Figure6. Theresultsof themeasurementsareshownin Table 3.

Table 3. Micrometer Measurementsof
StycastInsulator Assemblies
Inner Diameterof Cylinder in inches

MeasurementPosition AA BB CC DD EE FF

ReturnEnd 3.200 3.200 3.175 3.205 3.176 3.204

LeadEnd 3.215 3.219 3.200 3.199 3.201 3.206

Two kinds of distortion arepresentin theStycastpieces.Thesearethedeviationfrom
the specifiedinner cylindrical diameter"bowing", which is expectedsincethe Stycast
pieceswere moldedfrom 0-10pieceswhich havethesamedistortion. Theother is the
thin-thick asymmetryin the returnendpiecesmentionedin theprevioussection.

TheBB and AA diametersarehigherthan thedesignvalueof 3.198 inches,indicating
thebowing. Thelow valuesat CC andEE arebetweenthick sides,and thehigh valuesat
DD and FF are betweenthin sides. The lead end piecesdon’t show the thin-thick
asymmetrybetweenCC-DID andEE-FF,but do showthebowingeffect AA andBB larger
thantheothermeasurments.

Conclusions. The moldedStycastendinsulatorsshow almosttwice the 010 defect
in innerradius bowing. Furthermore,thereis a pronouncedasymmetryin the Stycast
piecesbetweenthe thicknessofthetwo sides,especiallyin thereturn endparts. In general
theStycastpiecesare somewhatsmallerthanthe010 models.
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Precision of Micrometer Measurement
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GlO Lead End Pieces
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Gb Return End Pieces
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Stycast Lead End Pieces
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Stycast Return End Pieces
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Thickness Asymmetry of Stycast and GbO Insulators
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Lead End Thickness of Stycast and Gb
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Return End Thickness of Stycast and GbO
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Figure 6. Assembled Insulator Inner Diameter
Measurements
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