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Abstract: Micro-Cut Engineering2hassuppliedus with severalsetsof
molded inner coil endparts. Eachset consistsof a key, a spacer,and a saddle.
Thesearereturnend parts. Thematerialis compression-moldedStycast32850
Fl’ resin, an aluminafilled epoxy resin, with 1/8" glassfibers 10% by volume
added,curedwith curingagent24 LV. Theintegratedthermalcontractionbetween
300K and liquid nitrogentemperatureof thesepartsis foundto be -6±1 mils per
inch, somewhatlargerthanthepreviouslymeasuredintegratedthermalcontraction
of standardStycast.

Dataare alsopresentedfor the thermalcontractionof a sampleof EM-
7302, a glass fiber filled epoxy, also compressionmolded by Micro-cut
Engineering. The integratedthermalcontractionof this material is found to be -

7±2 mils per inch, significantly greaterthan thepreviouslymeasuredvaluefrom
MDL.

11 wish to thankBill Boroski for the useof his laboratoryandtechnicalstaffduring these
* measurements.BobTuskeyassistedin the setupandmeasuringprocess.

2Micro-Cut Engineering,1534 BurgundyParkway,Streamwood,IL 60107,Telephone:
708 837-7001,FAX 837-0681.

3* Delehamps,"Preliminary Reporton Stycast2850 Fr," TS-SSC90-053,September,
1990.
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Modified StycastEnd Parts: Table 1 shows the dimensionsof the
key, spacer,and saddleatroom temperature,andafterimmersionin a pool of liquid
nitrogenuntil stablebubbling4wasachieved.

Thedimensionswere takenwith a 1" blademicrometer. Oneof theblades
wasrounded,to betterfit into curvedsurface. Thekey wasmeasuredfirst. Two
roomtemperaturemeasurementsweremadeat positions1 and 2 seeFigure 1, to
checktheprecisionof themicrometermeasurements.Themeasurementsagreeto
within lessthan onemil.

At least 2 nitrogen immersionswere madein an attempt to measure
positions 1 and 2 on thekey and saddle,and position 1 on the spacer,following
immersion. Thelarge spreadin valuesat positions1 and 2 on thekey reflectsa
periodoflearning to withdraw thepart from theliquid nitrogenbathandmeasureit
beforefrost had time to form on thesurface.

Part Temperature Measurement Position A I I I x 1000
1 inches 2 inches max

Key 300K .499 .496 6.0±1
mils per inch

.4995 .496
77 K .497 .495

.497 .4955

.498 .493

.496 .493

Saddle 300K .492 .489 6.1 ±1
mils per inch

77K .490 .487
.4895 .486

Spacer 300K .479 6.3 ± 1
mils per inch

77K .476
.476

Table 1. SizeMeasurementsof StycastPartsat300K, andFollowing
Immersionin Liquid Nitrogen,andMaximal IntegratedThermal
Contraction

4We waiteduntil thebubblescoming up from the piecewere not growing moreor less
dense.Thepiecesweretoo largeto achieveperfectthermalequilibrium in areasonableamountof
time.



It wasin generaldifficult to get themicrometerbladesinto positionbefore
thepiecebeganto be coveredwith frost,which tendsto add to themeasuredsize
of thepiece. Thereis alsosomesystematicerror dueto thepiecehavingsometime
to warmup beforethemicrometerbladescouldbe placed. Forthesereasons,only
themaximumapparentintegratedunit thermalcontractionsarereportedin the last
columnof thetable. Theseshouldbe leastaffectedby thefrost andwann-up.

Theuncertaintieson thesenumbersareprobablyat least± 1 mils per inch.
Nevertheless,the maximalmeasuredcontractionsfor thekey, spacer,and saddle
are in goodagreement.



EM-7302 Block: The block usedfor thesemeasurementsis shown in
Figure 2. Various dimensionsare shown, including positions 1 and 2, usedto
assessthermal contraction. As with the end parts above, the part was first
measuredatroom temperature,thenimmersedin abath of liquid nitrogenuntil the
bubblingbecamestable,thenremovedandmeasuredagain.

Table 2 showsthe measurementsmade. Four micrometermeasurements
weremadeateachof thetwo positions,anda fairly largespreadin valuesis seen.
Thesemeasurementsweremoredifficult thantheendpartmeasurementsbecauseof
thedetailedshapeof thepieceof material,andthis probablyexplainsthescatterof
values.

Thelast rowof the table givestheintegratedthermalcontractionsatthe two
positions,which are in agreementwith eachother. Theuncertaintygiven is simply
ther.m.s. of thefour measurementsmade.

Temperature Position 1 Position 2
300 K 1.261 1.965

77K 1.252 1.948
1.254 1.952
1252 1946
1.250 1.952

Al / Ix 1000 -7.1± 1.6 7.6± L5
average mils per inch mils per inch

Table2. SizeMeasurementsandIntegratedThermalContraction
for EM-7302GlassFiberFilled Epoxy

After thesemeasurementswere made,thepieceof materialin Figure2 was
cut into severalpiecesto facilitate furthermeasurements.When this was done,
voids in thematerialwheretheresin had not filled theglassfiberswere exposed.
Seesketchatbottomof Figure2.



Conclusions:Basedon thesestudies,it would appearthatthe glassfiber
filed Stycastmaterialhasintegratedthermalcontractionbetweenroomtemperature
andliquid nitrogentemperatureof -6 ± 1 mil per inch. This is in somewhatlarger
thanthevalueof about-4.3 mils perinch 300 K to 90 K obtainedin theMaterials
DesignLaboratory M1L with standardStycast2850FT.5 The 1/8" glassfibers
wereaddedto theStycastresinto increasethestrengthof thepartsandto addbulk
to thematerialfor easeof molding.6 It is surprisingthat theglass-filledStycasthas
a largerintegratedthermalcontractionthanthe"neat"Stycast.

The EM-7302 material appearsto have integratedthermalcontraction
betweenroom temperatureandliquid nitrogentemperatureof -7 ± 2 mils perinch.
This valueis significantly higherthanthevalueobtainedin MDL, -2.9mils perinch
300 K to 90 K. This maybe dueto thepresenceof voids in thepiecesmoldedby
Micro-Cut. Thepieceofmaterialusedin thedilatometertestswasmoldedby BP,
the manufacturerof the material, and had a much more uniform appearance.
However,thesystematicerrorsin thepresentmeasurementareprobablylargerthan
in theMDL measurement.

5s Delchamps,"Report on Thermal Contractionof SomeMaterials Including Stycast
2850 FT," TS-SSC90-060,September,1990.

6PatJaguish,Micro-CutEngineering,privatecommunication.
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