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ND280 SFGD _Bracket update (reminder)

« SFGD Bracket modification (design)
« Comparative FEA on Brackets (old vs new)

Franck CADOUX (UNIGE), February, 11, 2022
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ND280 sFGD Bracket modification (proposal)

SFGD Bracket design

+ Accommodate with the side SFGD Crates insertion (both sides)

* Ease the SFGD insertion thru BASKET top side (originally 5mm clearances on both sides)
* Allowing some adaptation / Basket dimensions, deformations... (slotted holes)

* Permit some cable clamp fixation (coming from MPPC’s)...

+ Ease the fabrication (Aluminum EN AW7075 vs Stainless steel)

Reduced in one direction (along X)
Symmetrical (Top vs Bottom)
Threaded holes for cable clamps
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ND280 sFGD Bracket modification (proposal)

Main constraints:
Insertion of SFGD from top
Insertion of the side Crates

Now it's 12mm clearance on both sides
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Franck CADOUX (UNIGE), February, 11, 2022
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ND280 sFGD Bracket (comparative FEA)

CAD Models (counter bored holes; top bottom symmetry; shorter...)

Franck CADOUX (UNIGE), February, 11, 2022
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ND280 sFGD Bracket (comparative FEA)

FEA Models (fine meshing on Brackets)

* Focus is only on Bracket part

 Loadis 1,65G down

* Cubes as a volume (connected to the
bottom panel only)

z -1G.0db  Ahagus/S|

p-1
X t 1: Step Time

B
Boundary %
conditions on =
every holes @
(inner cylinders a3
blocked) S

Franck CADOUX (UNIGE), February, 11, 2022
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ND280 sFGD Bracket (comparative FEA)

DEFLECTIONS

U, Magnitude
+2.138e+00
+1.960e+00
+1.782e+00
+1.604e+00
+1.425e+00
+1.247e+00
+1.069e+00
+8.909e-01
+7.127e-01

+1.7828-01

xolov

+0.0008+00

New config

2,14mm

ODB: SFGD-1G.0db  Abaqus/Stan

Step: Step-1

Increment 1: Step Time = 1.000

Primnary var: U, Magnitude

Deformed war: U Deformation Scale Factor: +1.000e+01

Current config

U, Magnitude
+2.088e+00
+1.923=+00
+1.748e+00
+1.573e+00
+1.398e+00
+1.224e+00
+1.049e+00
+B8.740=2-01
+56.9928-01
+5.2442-01

+0.000e+00

Quasi static load

Lo

2,10mm

ODB: SFGD_old-1G.odb  Abaqus/Standard 6.14-2  Sun Mar 27 21:40:12 GMT+02:00 2022

RO o The loss / current design is marginal...

Primary WVar: U, Magnitude
Deformed Yar: U Deformation Scale Factor: +1.000e+01
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NDZ280 sFGD Bracket (comparative FEA)

VonMises stresses on Bracket

New config

S, Mises

(Avg: 75%)
+7.976e+01
+7.311e+01
+6.6460+01
+5.982e+01
+35.317e+01
+4.653e+01
+3.988e+01
+3.323e+01
+2.659e+01
+1.994p+01
+1.329e+01
+6.646e+00
+0.000e+00

xelov

Quasi static load

-
QDB: SFGD) Abagus/stan)

Step: Step
Increment p Time =
Primary Va
Deformed

<
eformation g

Current config

S, Mises

(Avg: 75%)
+1.400e+02
+1.284e+02
+1.167e+02
+1.050e+02
+9.336e+01
+8.169e+01
+7.002e+01
+5.835%e+01
+4.668e+01
+3.501e+01
+2.334e+01
+1.167e+01
+3.875e-04

z ODB: SFGD_old-1G.0db  Abagqus/Standard 6.14-2  Sun Mar

IEICIIILI\ L.HbUU/\ (viveac ), reviualy, L1, cuss

|:> 80 Mpa Max

|:> 140 Mpa

(due to top/bottom
asymmetry?)

Max Stress is quite reduced
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ND280 sFGD Bracket (conclusions)

Tentative conclusions:

v Design looks OK both in term of deflection and Stresses (simple comparison)
v' EN AW 7075 or equivalent (aluminum) has many advantages:

Machinability (stabilized material, nice cutting properties...)

So less expensive in term of CNC machining

Yield stress is high: 410 Mpa (500Mpa as ultimate)

Offers a large margin of safety / our case

Used in space experiments (AMS02_ECAL, Dampe, POLAR...)
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v’ Still to by analyzed in side loads, but so far it's VALIDATED (side loads are only
0,65G max / 1,65G down).

v FEA on ANSYS (Adamo’s model) showed also no issue in comparison (different
load conditions, only material change with same design... so no comparison
with this FEA)... no display here due to issue with the software last week!

Franck CADOUX (UNIGE), February, 11, 2022



