MECHANICAL DESIGN PROPOSAL
FOR CMD-3 DRIFT CHAMBER




DIMENSIONS
* Along beam axis ( distance between end-cap calorimeter) = 609 mm
e Transverse direction (diameter) = 484 mm
* Innershell=41 mm

The size along beam will be change not more than 5-15 mm, due to the optimization of

BGO electronics. Superconducting solenoid
- o / Z-CHAMBER
Csl barrel i o e = ' _ﬁ-_ /
| | 1} T BGO

(LR
A

calorimeter [—F—— [ | __ | .
...' M“‘“-E e e L s L Eo E Eo ] o | | o e o = [ /'/ /
: =

= L L B = o
o ] = o = o] = = a
¥ 1 = E s R L U ) ] = | | | o e = &
_.' : = P ] e e e o PO Rl P R P -
. b 7 - s R - | R ey R B
' B = z z z z = = -=§
= B / 4
- - - -7 - —

lron yoke

1092

1469

655

1600

1800.5

55

150

Liguid Xe calorimeter ) i )
9 Vacuum chamber Dimensions in mm




Sector A (some remarks)

Goal: positioning of wires on the axis of the cylinder to know precisely their position in the space
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Rey =120 mm
AR =xmm

heey =7 mm
W, = 28.4 mm

« sense wire 20 um
e field wire 80 um

e guard wire 120 um

heey =7 mm
W = 8.25 mm

R, =20 mm
AR =5mm



Several attempts to build the sector A

1)Constrain the PCBs to the spokes
-The spokes will not converge towards the symmetry center of our cylinder




2) Put the PCBs between two spokes and use a support to fix them:
-Same problem for the spokes
-Really tiny dimensions for the support

~ 150 um




The «pierced» spokes
The solution for the correct positioning of wire and the preserving of the geometrical symmetry seems to be the «pierced» spokes.

The pierced
spoke

It is insert
inside the
inner cylinder

Wire PCB for sector B

It is fixed with
4 atiny pin

Support for PCB

Spacers for sector B

Cap for PCBs positioning ___ Ay f",




Possible solution to fix the
position of PCB between two

: 400 um The ones between two adjacent spokes : 1 mm spokes.
We are searching for other

| solution....

We intend to use two different thickness for PCBs




A trapezoidal structure to prevent the endplates deformation instead of tie rods

Previous calculation showed that:
» the load on the tie rods are really high
* the available space to fix the rods on the external cylinder is very small




Exploded view of the total structure

Some details about dimensions:

1. Inner cylinder:
 Thickness=5mm
e  Width =15 mm

2. Middle cylinder:
 Thickness =3 mm
e  Width =25 mm

3. External cylinder:
 Thickness =3 mm
«  Width =609 mm




Simulations

To perform simulations about the mechanical stability, we choose, as first approach, the worst possible conditions:
* we apply a stress about 85 Kg, higher than the expected one.

*  We choose a «standard» material, with not particular features
Editor materialz CFRP s
identita Aspetto = |Fisico = l

P Informazioni

¥ Proprieta termiche di base
Conducibilna teemicas  1,0502+02 W/ (mK)
Calore specifico 1,130 )/(g-*C)
Coefficiente di espansione termica 9,930 ym/ (M -* C)

LR S

¥ Proprieta meccaniche
Comportamento  Isotropico
Modulo di Young ?_3}:0_@6% |
Coefficiente di Poisson 0,39
Modulo a taglio |53000,000 MFa |

Densitd 1430 g/cm ’

L I N S

P Resistenza |

In the future simulations we will implement the real conditions of the mechanical structure:
We will put the correct stress value and use a material with better features



Spokes simulations (x and y displacement)




Spokes simulations ( z displacement)

Note :
we have a shift of about 14 mm

along z axis.

This shift will be corrected with the
trapezoidal structure




Spokes simulations «Von Mises»




Simulations of the trapezoidal structure (x displacement)

Tipo; Spostamento X
Unita: mm
28f04/2020, 17:41:19

1,099

0 Max




Simulations of trapezoidal structure (y displacement)

Tipo: Spostamento Y

Urita: mm

28/04/2020, 17:41:48
0,1137 Max

0,0455




Simulations of trapezoidal structure (z displacement)

Unita: mm

28/04/2

0,001959




Simulations of trapezoidal structure «von Mises»

Tipo: Solecitazione di Von [Vises
Unita: MPa

8/04




Simulations of the complete structure (x displacement
Nodi‘3550

Elementi: 1703

Tipo: Spostamento X
Unitd: mm
28/04/2020, 18:11:49

B 0,004556

0,001139




Simulations of the complete structure (y displacement)

Nodi; 3650
Elementi: 1703

ipo: Spostamento Y
Unita: mm
28/04/2020

0,00814
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Simulations of the complete structure (z displacement)

Nodi:3650
Elementi: 1703
Tipo: Spostamento Z

Unita: mm

W A IS 484 5 Ea
ZofUar 2020 ) 18:12:58




Simulations of the complete structure (Von Mises)

Nodi; 3650

Elementi: 1703

Tipo: Solecitazione di Von Mises
Unita: MPa

8/04/2020, 18:11:12

0,4 Min




Sector B

Sector B has a structure similar to MEG

PCB with asymmetrical shape for the correct positioning of the
wires




BACKUP SLIDES



Simulation Von Mises

Von Mises stress is a value used to determine if a given material will yield or fracture.
It is mostly used for ductile and isotropic materials, such as metals, when subjected to a complex loading condition.

The von Mises yield criterion states that if the von Mises stress of a material under load is equal or greater than the yield limit of the same
material under simple tension — which is easy to determine experimentally —, then the material will yield.

The simulations tell us the position in which the spokes have the higher deformation!

For more detalils:


https://www.simscale.com/docs/content/simwiki/fea/what-is-von-mises-stress.html
https://www.simscale.com/docs/content/simwiki/fea/what-is-von-mises-stress.html

