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Overview

* the principle of the mechanical concept

* results of FEM calculation
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TESLA and ILC detector

-Absorber structure stayed the same-
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* TESLA concept exists
 Task: to understand and check the TESLA
calculations in general

= The TESLA concept is very agressive regarding stability and tolerances.
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view of a barrel calorimeter module

screw size: M6

advantage

e slim support
structure (small
amount of ¢-cracks)

* high tolerance requirements (e.g. holes
for screws, flatness of absorber plates)
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Octant with chambers

AHCAL Sector (=Octant)

HEB with DIF,
= CALIB andd Power

HLD
DIF-DIF connector
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chamber cross section

Reflector foil HBU Interface

Polyimide Foil

(100 pm) Top Plate 500 um ga
Sector Wall pos  spiroc 10H™ (600 pmsteen  LvLeD (50 HT9%P)
(800 ym) TQFP-100 400um Spacer
H (700 pm)
s.omm| T oL\, {5
Tile with Bolt with inner
Bottom Plate alignment pins M3 thread
(600 pum steel) (3 mm) welded to bottom
Conponent Arsa SiPM plate f.s?:lrjber Plates

(900 pm high)
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chamber topview

HBU
(HCAL Base Unit)

AHCAL Slab Half Sector: 1212 Ties  9x12Tiles  Apsorber Plate

~100cm (33 Tiles)

24 SPIROCs
in a chain

Flexlead

(HBU Connect ||
2
Return E
Token — =
£
=
o

Parallel Signals
and Clocks ———§
(to all SPIROCs)

Readout
Token

DIF and CALIB
Bus (to all HBUs)-.__

Powgr a_nd L il v
sl SRR To next HEB
To LDA
Connector HLD o
HEBR HCAL Layer Distributor
~5 % 50 cm?
(GAL Encong Board) (length varies with layer)

~20 x 50 cm?
optional interface to
CALIB and Power, Mon.
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FEM calculation
-16 modules-
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HCAL barrel module

e’ ka ch Lo\ DESY\FENZ_HCALT_ Kschioneck, wF]

vertical hanging

maximum deformation: 0.35 Omm

horizontal hanging
maximum stress (von Mises): 43 N/mm?

maximum deformation: 0.09 mm

= =- | module standing
E 5 21 maximum deformation: 0.7 mm
= =——— | maximum stress (von Mises): 60 N/mm?
s
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How are these positive results
possible?

compression « tensile
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DISPLACEM
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barrel

-standing-
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barrel

-fixation/ including chambers-

Svsernices CADY I deas hhomehkschi ohDESYAFENI_HCALL_Kschianeck ,mfl
RESLLTS: 3- B.C. 1,5TRESS_3,L0wD SET 1
STRESS - WON HISES MIM; 1.8ZE+00 Max; 1.65E+05
DEFCRMATION: 1- E.C. 1,DISPLACEMENT_1 LOAD SET 1
DISPLACEMENT - WAS MIM: O 003D WAK: 2 S0E400 i WALLE CPTION:&ZTLAL
FRAME OF REF: PART s SHELL SLRFACE: TOP

1.690-05

1520050
1.3G0=05
1.140=045

1.020405

maximum deformation: 2.9 mm
maximum stress (von Mises): 169 N/mm?

1. 82000

14/05/2008 ILD HCAL - mechanical concept

12



ECAL: weight load in one line

WALUE COTION: &
SHELL SURFACE:

maximum deformation: 6.18 mm (distributed weight:
maximum stress (von Mises): 295 N/mm? 4.06 mm/ 237N/mm?)
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FEM calculation
-8 modules-

14/05/2008 ILD HCAL - mechanical concept 14



horizontal hanging module standing
maximum deformation: 0.7 mm maximum deformation: 0.6 mm
maximum stress (von Mises): 116 N/mm? maximum stress (von Mises): 91 N/mm?

vertical hanging
maximum deformation: 0.4 Omm
maximum stress (von Mises): 97 N/mm?

14/05/2008 ILD HCAL - mechanical concept 15



Drspley I

Bmreel = I0 SmnfSpscsn

E.C. 1,ZTREB3_3;L{AD SBET 1

Sy meErvieErLCADY iean o ks hda ' PES LGRS A0

STERASS Vap Hip=n Fnavaraged Tap =hell

Min! Z.03E-0OL =il w2

BaGe 1, PISFLACTRREHT L.
3y aaeylessn CADS Ldeas ' hone kyehio VDESTYHCAL 10 O3 Z006 .wEl
DESFLACEHERT X¥Z Hagnivtudes

Mun; 0.00E+00 s D
Pare Conpdinare Iybcex

maximum deformation: 2.15 mm

Hax: 1.3TE#IS wN/ma'Z
LORE JET |

2 - LEE+0D mm

3 B3 _zean.mel

maximum stress (von Mises): 137 N/mm?

14/05/2008

ILD HCAL - mechanical concept

[

R/ 2
-3 TE405

L. IDE+05

4 E+05

Lo LTE+D

L. IEE+08 19
L. Q3E+05
FELEHDd T

p L RIEHD

CP-T VTR

-SEE+04

ETEH

CIRE+DA

- EMNEsDS

~HLEO4

~FTE+04

ETEFDE

Lo JAE-0L

16



Brass

Brass CuZn38Pb?2

maximum deformation: 6.35 mm

maximum stress (von Mises): 183 N/mm?
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effects of changed parameter

Thickness side panel [mm] 3 )
Spacer Yes No
Material absorber plates steel brass
Thickness gaps [mm] 14 14

displacement stress

bigger sidepanel: v v

Spacer yes = no

from steel to brass:

> (> |
€ €

smaller gap:
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conclusion

» concept in general is possible but
challenging

* next steps:

- agreements for parameters to start real design

- design and production of a model
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