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•• DCH DCH finalfinal configurationconfiguration

•• SafetySafety factorfactor analysisanalysis
–– EndplateEndplate
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EndplateEndplate

–– OuterOuter cylindercylinder

–– InnerInner CylinderCylinder



DCH DCH FinalFinal ConfigurationConfiguration
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•• +100mm BWD side+100mm BWD side

•• --11mm FWD side11mm FWD side

•• 5mm 5mm cleareancecleareance BEMCBEMC

•• 20mm 20mm clearanceclearance FEMCFEMC



EndplateEndplate

InnerInner radiusradius

First First guardguard layerlayer: 282.5mm: 282.5mm

First First fieldfield layerlayer: 287.5mm: 287.5mm

FirseFirse sensesense layerlayer: 292.5mm: 292.5mm

22.5 22.5 --> > fromfrom outerouter radiusradius (270mm)(270mm)
CFCF--sandwichsandwich innerinner cylindercylinder
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OuterOuter radiusradius

Last Last guardguard layerlayer: 793mm: 793mm

Last Last fieldfield layerlayer: 788.1mm: 788.1mm

Last Last sensesense layerlayer: 781.7mm : 781.7mm 

27.3 27.3 --> > fromfrom outerouter radiusradius (809mm)(809mm)



DCH ConfigurationsDCH Configurations

InnerInner and and outerouter stiffeningstiffening ring ring havehave

anan importantimportant effecteffect on on endplateendplate

behaviourbehaviour ((stiffnessstiffness ofof wholewhole

structurestructure))
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LoadLoad
BeforeBefore stringingstringing: 21400 N: 21400 N
AfterAfter stringingstringing: 18900 N: 18900 N

Max Max displdispl: 0.61 mm: 0.61 mm
Max Max SagittaSagitta w/o w/o creepcreep: 0.28mm: 0.28mm

Max Max sagittasagitta differencedifference: 0.02mm: 0.02mm



•• ENDPLATEENDPLATE

•• INNER CYLINDERINNER CYLINDER

•• OUTER CYLINDEROUTER CYLINDER

ImportantImportant: : 

AllAll the the mainmain elementselements are are subjectedsubjected toto compressioncompression loadsloads
An An instabilityinstability analisysanalisys isis neededneeded

SafetySafety factorfactor
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ImportantImportant: : 
InstabilityInstability valuesvalues providedprovided byby analiticalanalitical and FEM and FEM analisysanalisys are qualitative are qualitative resultsresults

InstabilityInstability isis reallyreally sensitive sensitive toto imperfectionimperfection in in geometrygeometry, , loadload and and materialsmaterials
expeciallyexpecially forfor thinthin cylindricalcylindrical shellshell

ASME and UNI ASME and UNI standardsstandards suggestsuggest toto useuse a SF > 4 a SF > 4 forfor pressurepressure vessel (steel, vessel (steel, 
aluminumaluminum))

UncertaintyUncertainty in in carboncarbon fiberfiber material material propertispropertis leadlead toto chosechose SF > 10SF > 10



EndplateEndplate SF*SF*

R_ep Thickness (mm) Max displ (mm) Buckling SF

2100 8 0.614 16

3000 8 1.15 8

4000 8 1.77 4.8

2100 2100 ConfConf : : 

SmallSmall displdispl --> > smallsmall sagittasagitta (>0.3) (>0.3) --> > 

probablyprobably no no needneed toto considerconsider

overtensionovertension

8mm 8mm CF CF –– quasi quasi isotropicisotropic layuplayup
[0[0°°/45/45°°//4545°°/0/0°°]_8 ]_8 -- 0.25mm0.25mm
PlainPlain weaveweave

12/12/2012 6th General Meeting LNF - S. Lauciani (INFN-LNF) 7

overtensionovertension

HigherHigher SafetySafety factorfactor

*21 KN *21 KN loadload



OuterOuter CylinderCylinder -- structurestructure

1mm CF 1mm CF –– quasi quasi isotropicisotropic layuplayup
00°°/45/45°°//4545°°/0/0°°-- 0.25mm0.25mm
PlainPlain weaveweave

6mm 6mm HoneycombHoneycomb

1mm CF 1mm CF –– quasi quasi isotropicisotropic layuplayup
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1mm CF 1mm CF –– quasi quasi isotropicisotropic layuplayup
00°°/45/45°°//4545°°/0/0°°-- 0.25mm0.25mm
PlainPlain weaveweave



OuterOuter CylinderCylinder SF*SF*

Conf Nom. Geometry Imp 2mm Imp 4mm

1_1 24 10.8 8

1_3_1 22 12.8 8.3

1_4_1 25.71 13.5 9

1_6_1 33.6 22.8 18.6
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*21 KN *21 KN loadload



InnerInner CylinderCylinder -- structurestructure

0.09mm CF 0.09mm CF –– 00°°
PlainPlain weaveweave

3mm 3mm HoneyHoney combcomb

0.09mm 0.09mm CF CF –– 00°°
PlainPlain weaveweave
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Conf Nom. Geometry Imp 1mm Imp 2mm Imp 4mm

0.09_3_0.09 120mbar 108mbar 99mbar 86mbar

0.09_0.09 0.84mbar 0.74mbar 0.68mbar 0.56mbar

InnerInner CylinderCylinder

collapse
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CF CF pliesplies thinnerthinner thanthan 0.09mn are 0.09mn are difficultdifficult toto handlehandle and are full and are full ofof microholesmicroholes ((effectseffects on on 

material material propertiesproperties, gas , gas tighteningtightening))

collapse

cylinderCollapsed structure



DCH design DCH design isis almostalmost completedcompleted (80%):(80%):

ToTo do:do:

•• EnclosureEnclosure ((dependdepend on electronic and on electronic and supportssupports))

•• FasteningFastening DCHDCH--EnclosureEnclosure CylCyl--EPEP ((NumberNumber, material and , material and typolgiestypolgies ofof

screwscrew))

•• MechanicalMechanical drawingsdrawings

ConclusionsConclusions
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ParametricParametric FEM FEM modelmodel (90%):(90%):

ToTo do:do:

•• EffectsEffects ofof creepcreep

•• TestsTests ((carboncarbon fiberfiber, , sandwichessandwiches))

•• Investigate Investigate KaptonKapton--sandwichsandwich forfor innerinner cylindercylinder ((usedused in KLOE2 in KLOE2 CGEMCGEM--

cathodecathode structurestructure))

•• ModelModel can can bebe quitequite easilyeasily adaptedadapted toto differentsdifferents geometrygeometry and and 

materialsmaterials


