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Model configuration

Material behaviour: elastic-plastic

Contacts: perfectly bonded

Boundaries:
* lower face blocked vertically
* 1 middle line blocked horizontally

Loads (besides gravity):
* Step 1: displacement for tuning
* Step 2: removing displacement
* Step 3:

* P=6 bar in cooling circuits

* vacuum in cavity (P.... outside)

atm
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Loads

* Case 1:tuning up 0.8 mm

L: Tuning+Vacuun ' Wat astic-Displac 0.8-thread L: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-thread
Standard Earth Gravity Standard Earth Gravity
Time: 1.s Time: 3. s

07/10/2022 10:26 07/10/2022 10:27

. Patm: 0.1 MPa
. Pressure cooling circuit: 0.6 MPa
[€] standard Earth Gravity: 9806.6 mm/s?

@ Displacement z=0.8
EB] Standard Earth Gravity: 9806.6 mm/s*

Step 1 Step 3

e Case 2: tuningdown 1 mm

N: Tuning +Vacuum +Water-ElastoPlastic-Displacement +1
Standard Earth Gravity
Time: 1.5

07/10/2022 10:30

N: Tuning +Vacuum +Water-ElastoPlastic-Displacement +1
Standard Earth Gravity
Time: 3.s

07/10/2022 10:31

[€] standard Earth Gravity: 9806.6 mm/s*
B Patm: 0.1 MPa
. Pressure cooling circuit: 0.6 MPa

Standard Earth Gravity: 9806.6 mm/s?
@ Displacement z=-1

Step 3

Step 1
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Cu OFE annealed properties

e Stress-strain curve
Obtained from tests at CERN

True Stress-strain - Cu OFE CERN stores (half hard) . OFE (uns c10100) and OFS (uns c10700) 3mm thick. sheet from
after HT 600C - 2h. sample OFE_11_600C CERN stores (half-hard temper state)
. Material certificates available in EDMS 2436530.
350 . Surfacing RRR samples by machining (as per RF gaskets) +
300 side cut by spark erosion
. Mechanical engraving of each sample individually (to avoid
= 250 mixture)
% 200 . Degreasing before heat treatments (as per RF gaskets)
;’ . Heat treatments in MME brazing furnace (as per RF gaskets),
§ 150 by F. Motschmann.
n 200 . RRR measurements by D. Richter (TE-MSC), (V and | contacts
placed on the machined faces)
50 . Sample sizes:
. RRR: 1.9x1.9x122 mm
0 . Tensile specimens: ASTM E8
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
. . Metallo: 25 x 20 x thickness mm
Strain
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Case 1 (tuning up 0.8 mm): deformation

 Original design (#20mm, R0O.5 mm)

L: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-thread L: Tuning+Vacuum +Water-ElastoPlastic-Displacement-0.8-thread L: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-thread
Total Deformation Total Deformation 2 Total Deformation 3

Type: Total Deformation Type: Total Deformation Type: Total Deformation

Unit: mm Unit: mm Unit: mm

Time: 1 Time: 2 Time: 3

07/10/2022 10:40 07/10/2022 10:40 07/10/2022 10:40

0.80683 Max 0.77485 Max 0.77486 Max
! 071718 0.68876 068876
0.62753 0.60266 0.60267
053789 =1 051657 =1 051657
0.44824 043047 043048
0.35859 0.34438 0.34438
0.26894 0.25828 0.25829
0.1793 017219 017219
0.089648 0.086095 0.086095
0 Min 0 Min 0 Min

Step 1 Step 2 Step 3

0., =0.775 mm

max

* Modified design (#30mm, R2 mm)

M: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-R+5mm-R2mm M: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-R+5mm-R2mm M: Tuning+Vacuum +Water-ElastoPlastic-Displacement-0.8-R+5mm-R2Zmm
Total Deformation Total Deformation 2 Total Deformation 3

Type: Total Deformation Type: Total Deformation Type: Total Deformation

Unit: mm Unit: mm Unit: mm

Time: 1 Time: 2 Time: 3

07/10/2022 10:53

0.80407 Max
5 0.71473

07/10/2022 10:54

0.76851 Max
! 0.68312

07/10/2022 10:54

0.76848 Max
E 0.6831

0.62539 | 0.59773 059771
1 053605 1 051234 051232
0.4467 0.42695 042694
035736 0.34156 0.34155
0.26802 B 025617 =S 025616
{ 0.17868 0.17078 0.17077
mm 0089341 0.08539 0.085387
0 Min 0 Min 0 Min
Step 1 Step 2 Step 3

def scale factor: x3



Case 1 (tuning up 0.8 mm): stress & strain

* Original design (#20mm, RO.5 mm)

L: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-thread
Stress Intensity L: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-thread
Tresca Total strain
Expression: epttint
Time: 1

07/10/2022 10:41

Type: Stress Intensity
Unit: MPa

Time: 1

07/10/2022 10:59

291.87 Max 0.35831 Max
H 259.44 H 0.3185
= 227.01 j 0.27869
194.58 L 1 023888
q 162.15 I 0.19906
B 12972 B 0.15925
{ 97.289 L 0.11944
64.859 ‘ 0.079625
I 3243 H 0039813
1.8696e-5 Min 1.2691e-10 Mi

Emax = 36 %

o, .. = 292 MPa

* Modified design (#30mm, R2 mm)

M: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-R+5mm-R2mm M: Tuning +Vacuum +Water-ElastoPlastic-Displacement-0.8-R+5mm-R2mm
Stress Intensity Tresca Total Strain
Type: Stress Intensity Expression: epttint
Unit: MPa Time: 1
Time: 1 07/10/2022 10:55
07/10/2022 10:59
0.179 Max
210.69 Max 0.15911
‘ 187.28 0.13922
‘ 163.87 011933
‘ 140.46 0.099445
17.05 0.079556
93639 0.059667
70.229 0039778
4682 0019889
2341 1.3771e-10 Mi
2.0285e-5 Min

0,.. =211 MPa €., =18 %

max

def scale factor: x3



Case 2 (tuning down 1 mm): deformation

 Original design (#20mm, R0O.5 mm)

N: Tuning +Vacuum +Water-ElastoPlastic-Displacement +1
Total Deformation

Type: Total Deformation
Unit: mm

Time: 1

07/10/2022 11:31

1.0037 Max
0.89217
0.78065

{ 066913
0.55761
044608
0.33456
0.22304
0.11152
0 Min

Step 1

* Modified design (#30mm,

O: Tuning+Vacuum +Water-ElastoPlastic-Displacement+1-R+5mm-R2mm
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

07/10/2022 11:32

1.0005 Max

w 0.88936
= 077819
0.66702
0.55585
0.44468
0.33351
022234
0.11117
0 Min

Step 1

N: Tuning +Vacuum +Water-ElastoPlastic-Displacement+1
Total Deformation 2
Type: Total Deformation
Unit: mm

Time: 2

07/10/2022 11:31

0.96612 Max
0.85878
0.75143

‘7 0.64408
053674
042939
0.32204
0.21469
0.10735
0 Min

Step 2

Omax = 0.966 mm

R2 mm)

O: Tuning+Vacuum +Water-ElastoPlastic-Displacement+1-R+5mm-R2mm
Total Deformation 2
Type: Total Deformation
Unit: mm

Time: 2

07/10/2022 11:33

0.957 Max
0.85067
= 074434
0.638
053167
042534
0319
021267
0.10633
0 Min

Step 2

N: Tuning+Vacuum +Water-ElastoPlastic-Displacement + 1

Total Deformation 3
Type: Total Deformation
Unit: mm

Time: 3

07/10/2022 11:31

0.96617 Max
0.85882
= 0.75146
0.64411
0.53676
042941
0.32206
0.2147
0.10735
0 Min

Step 3

0., = 0.966 mm

max

O: Tuning +Vacuum +Water-ElastoPlastic-Displacement +1-R+5mm-R2mm

Total Deformation 3
Type: Total Deformation
Unit: mm

Time: 3

07/10/2022 11:33

0.95709 Max
0.85075

4 0.74441
0.63806
053172
0.42538
0.31903
0.21269
0.10634
0 Min

Step 3

def scale factor:

x5



Case 2 (tuning down 1 mm): stress & strain

* Original design (#20mm, RO.5 mm)

N: Tuning+Vacuum + Water-ElastoPlastic-Displacement+1
Stress Intensity
Type: Stress Intensity
Unit: MPa

Time: 1

07/10/2022 11:32

290.53 Max
258.25

22597

193.69

161.41

12913

96.844

64.563

32.281
1.3475e-5 Min

O, .. = 291 MPa

* Modified design (#30mm, R2 mm)

O: Tuning +Vacuum +Water-ElastoPlastic-Displacement+1-R+5mm-R2mm
Stress Intensity
Type: Stress Intensity
Unit: MPa

Time: 1
07/10/2022 11:33

244.44 Max

F 217.28

== 190.12

} 16296
1358
108.64
81481
54.321
27.16
1.7181e-5 Mi

~ 244 MPa

Omax

N: Tuning+Vacuum +Water-ElastoPlastic-Displacement+1
Tresca Total strain
Expression: epttint
Time: 1

07/10/2022 11:32

0.38213 Max
0.33967
0.29721

[ 0.25475
0.21229
0.16984
0.12738
0.084918
0.042459
9.1471e-11 Mi

Emax = 38 %

O: Tuning+Vacuum +Water-ElastoPlastic-Displacement +1-R+5mm-R2mm
Tresca Total Strain
Expression: epttint
Time: 1

07/10/2022 11:33

0.20024 Max
F 0.17799
= 0.15574
‘ - 0.13349
t 0.11124
0.088993
L 0.066745

0.044497
I 0.022248
1.1663e-10 Mii

E€max = 20 %

def scale factor: x5



