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The The 
HCAL barrelHCAL barrel

absorber structureabsorber structure

Design Status ReportDesign Status Report
@DESY 17.07.2009@DESY 17.07.2009
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real size test setupreal size test setup
verticalvertical

2 short length (360 mm) absorber 2 short length (360 mm) absorber 
subsub--modules mounted to a modules mounted to a 
short length moduleshort length module

360 mm = 1 HBU length360 mm = 1 HBU length

•• delivery tolerancesdelivery tolerances
flatness, thicknessflatness, thickness

•• machiningmachining
tendering, processing, handling,tendering, processing, handling,
tolerances, coststolerances, costs

•• subsub--module mountingmodule mounting
stacking and shape tolerances,stacking and shape tolerances,
module interconnection, stabilitymodule interconnection, stability

•• sensitive layer installationsensitive layer installation
handling, tolerances, vertical andhandling, tolerances, vertical and
horizontal layer connection,horizontal layer connection,
cabling and cooling routingcabling and cooling routing

module to module

module
connection
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real size test setup verticalreal size test setup vertical
360 mm sub360 mm sub--modulemodule

•• flatness measured of 4 raw plates 3000 mm x flatness measured of 4 raw plates 3000 mm x 
1500 mm Order 2 batch 1 (not roller leveled)1500 mm Order 2 batch 1 (not roller leveled)

•• order 2 batch 1 water cut to individual plate sizeorder 2 batch 1 water cut to individual plate size
•• flatness measured for each plate before machiningflatness measured for each plate before machining
•• subsub--module Nr.1 mounting in horizontal positionmodule Nr.1 mounting in horizontal position
•• gap size measured in horizontal position (front)gap size measured in horizontal position (front)
•• subsub--module Nr.1 turned verticalmodule Nr.1 turned vertical
•• gap size checked by cassette prototypegap size checked by cassette prototype

•• 2 positions where the cassette does not fit into 2 positions where the cassette does not fit into 
the gapthe gap

•• gaps  must be measured also in depthgaps  must be measured also in depth
•• plate position must be measuredplate position must be measured

•• flatness measured of 4 raw plates 3000 mm x flatness measured of 4 raw plates 3000 mm x 
1500 mm Order 2 batch 2 (roller leveled)1500 mm Order 2 batch 2 (roller leveled)

•• production started of subproduction started of sub--module Nr.2 module Nr.2 --> finish > finish 
beginning end of Augustbeginning end of August
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real size test setupreal size test setup
horizontalhorizontal

4 full length (2160 mm) 4 full length (2160 mm) 
absorber plates mounted to absorber plates mounted to 
a fraction of a suba fraction of a sub--modulemodule

2160 mm = 6 HBU2160 mm = 6 HBU
outer position = broadest plates outer position = broadest plates 

(~ 1300 mm)(~ 1300 mm)

•• delivery tolerancesdelivery tolerances
flatness, thicknessflatness, thickness

•• machiningmachining
tendering, processing, handling,tendering, processing, handling,
tolerances, coststolerances, costs

•• subsub--module mountingmodule mounting
stacking and shape tolerances,stacking and shape tolerances,
module interconnection, stabilitymodule interconnection, stability

•• sensitive layer installationsensitive layer installation
handling, tolerances, vertical andhandling, tolerances, vertical and
horizontal layer connection, cablinghorizontal layer connection, cabling
and cooling routingand cooling routing
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real size test setupreal size test setup
horizontal horizontal 

2160 mm sub2160 mm sub--module plates module plates 
layer 43 to 46layer 43 to 46

•• flatness measured from 4 raw plates flatness measured from 4 raw plates 
2500 mm x 1500 mm Order 1 batch 1 2500 mm x 1500 mm Order 1 batch 1 
(not roller leveled)(not roller leveled)

•• order 1 batch 1 water cut to individual order 1 batch 1 water cut to individual 
sizesize

•• flatness measured for each plateflatness measured for each plate
•• roller leveling doneroller leveling done
•• flatness measurement  doneflatness measurement  done
•• milling starts end of Julymilling starts end of July
•• mounting starts mid of Augustmounting starts mid of August
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plate measurement plate measurement 
measurement of flatness and thickness deviation measurement of flatness and thickness deviation 

according EN10029 (steel plates t >=15<25 according EN10029 (steel plates t >=15<25 
mmmm

nn flatness class N, steel group Hflatness class N, steel group H
•• L(1000): max 10mmL(1000): max 10mm
•• L(2000): max 13mmL(2000): max 13mm

nn thickness class Bthickness class B
•• min: min: --0,3 mm0,3 mm
•• max: +1,6 mmmax: +1,6 mm
•• measured at the edges onlymeasured at the edges only

measurement setupmeasurement setup

2160 mm sub-module plates
before roller leveling
max 8 mm deviation

2160 mm sub-module plates 
after roller leveling 

max 1 mm deviation
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Roller levelingRoller leveling

capacity: t <= 50 mm
flatness: +- 1 mm

FlatMaster from company arku
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sensitive layer housingsensitive layer housing
nn 362 mm x 462 mm standard 362 mm x 462 mm standard 

width housingwidth housing

•• contains 1 HBU unit for 360 mm subcontains 1 HBU unit for 360 mm sub--
module module 

•• 0.5 mm stainless steel0.5 mm stainless steel
•• One side border per bottom/cover One side border per bottom/cover 

platesplates
•• 100 mm bottom plate extension for 100 mm bottom plate extension for 

front end electronicfront end electronic
•• 6 point welded fixation/distance bolds 6 point welded fixation/distance bolds 

per HBU unitper HBU unit
•• Cover plate and HBU fixed by 6 M2.5x4 Cover plate and HBU fixed by 6 M2.5x4 

screws per HBU unitscrews per HBU unit
•• total thickness 7 mm +total thickness 7 mm +--0.1 mm0.1 mm

nn 362 mm x 2260 mm standard 362 mm x 2260 mm standard 
width housingwidth housing

•• contains 6 HBU units for 2160 mm subcontains 6 HBU units for 2160 mm sub--
module module 

•• other parameters see aboveother parameters see above

1HBU and 2HBU standard width housing
prototypes available
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absorber structure data evolutionabsorber structure data evolution

2x8=16 shape2x8=16 shape V0V0 V1V1 V2V2

absorption factorabsorption factor 55 5.25.2 5.25.2

materialmaterial FeFe FeFe 1.44011.4401

number of layersnumber of layers 47,647,6 4848 4848
(+ 1 cover layer)(+ 1 cover layer)

absorption layerabsorption layer mmmm 17,517,5 1818 1818
(17 + 2 x 0.5)(17 + 2 x 0.5)

detector layerdetector layer mmmm 6,56,5 6,56,5 66
(3 mm sensitive)(3 mm sensitive)

layer step distancelayer step distance mmmm 2424 24,524,5 2626
(18+6+2 air gap)(18+6+2 air gap)

module thicknessmodule thickness mmmm 1159,91159,9 11941194 12661266

inner radiusinner radius mmmm 20002000 20002000 19481948
(material saving)(material saving)

outer radiusouter radius mmmm 33423342 33783378 33943394
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SummarySummary
nn economic absorber plate production process achievable economic absorber plate production process achievable 
nn single subsingle sub--module stability (at the first look) seams to be okmodule stability (at the first look) seams to be ok
nn deeper investigation of deformation and forces at the test setups deeper investigation of deformation and forces at the test setups 

are needed for global understanding of the barrel structureare needed for global understanding of the barrel structure
nn Invention of tools to get useful data during the investigation is Invention of tools to get useful data during the investigation is 

ongoingongoing

nn Sensitive layer housing production machine is in progress to Sensitive layer housing production machine is in progress to 
produce individual housings in length and widthproduce individual housings in length and width

nn Sensitive layers are needed to continue the housing production Sensitive layers are needed to continue the housing production 
and to start the installationand to start the installation--, cabling, cabling--, cooling, cooling--teststests


