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1. Geometry

· Drawings by J.Hill of backplate and flange.

· Crystal array – from report on EDMS, documents CMS-EC-ER-0001 to 0016, found at CMS/ECAL/ECAL Item classification/ECAL mechanics/ECAL endcap/EDR 2000 Endcap documents.

2. Supports
· Normal operation: all points around edge of ring flange are supported.
· Installation: supported by brackets.

3. Load cases

· Gravity in “y’ direction (normal operation and installation).

· Gravity in “x” direction (construction but there will be a brace).

· Seismic loads in x (3.5 m/s2), y (13.5m/s2), and z (3.5 m/s2).              

4. Required output

· Max stress and deflection for all load cases, normal operation.

· Max stress and deflection for installation.

· Max loss of supercrystal clearance for all load cases, normal operation and for installation.

· Max loss of Dee clearance for z-wise seismic load.

5. Possible Variations

· Add bump stop and see effect on z-wise seismic results.

ANSYS analysis results of the CMS ECAL Endcap Backplate

Operating mode.
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Gravity:

Gy=9.81
0.72
-0.37
38.0
49.6
0.64
51
-0.2

Seismic:

Gx=3.5, Gy=9.81
1.67
-0.65
50.9
93.6
1.14
59
-0.29

Seismic:

Gy=9.81, Gz=3.5
3.58
-0.76
82.7
191.6
2.50
60
-0.21

Seismic:

Gy=13.5
0.98
-0.5
52.2
68.2
0.87
70
-0.26

Bump stop:

Gy=9.81
0.70
-0.37
38.1
48.1
0.64
51
-0.2

Bump stop:

Gy=9.81, Gz=3.5
0.88
-0.35
65.2
176.8
0.62
53
-0.2

All displacements and clearance reductions for the SC were scaled by the factor 440/300. (Super Crystal length – 440mm and position pyramid apexes – 300mm from the backplate.)

ANSYS analysis results of the CMS ECAL Endcap Backplate

Installation (with brackets)

Acceleration
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(mm)
Nearest to X=0
Ux

(mm)
Clearance reduction ((km)
Max.

displacem

(mm)
Max.
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Gravity:

Gy=9.81
0.19
-0.09
17.4
41.0
0.13
36
-0.008

Seismic:

Gx=3.5, Gy=9.81
1.40
-0.40
41.5
86.0
0.98
56
-0.03

Seismic:

Gy=9.81, Gz=3.5
3.52
-0.67
89.7
194.7
2.50
79
-0.04

Seismic:

Gy=13.5
0.26
-0.12
23.9
56.4
0.18
50
-0.01

Montage:

Gx=9.81
3.40
-0.87
108.0
161.4
2.4
71
-0.07

Bump stop:

Gy=9.81, Gz=3.5
0.48
-0.13
62.4
179.4
0.33
51
-0.007

All displacements and clearance reductions for the SC were scaled by the factor 440/300. (Super Crystal length – 440mm and position pyramid apexes – 300mm from the backplate.)

      
Material
Weight (kg)

Backplate
aluminium
826.0

Flange

(support ring)
aluminium
191.0

Super Crystals

5964.0

(42kg-each)

Brackets
steel
303.0

                                              TOTAL  WEIGHT – 7282 kg.
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