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UPAT: University of Patras, Greece
Department of Mechanical & Aeronautical Engineering
Most probably the newest member in the EuroCirCol and a newcomer in the magnet community

Team:
Small (6 Engineers)
Flexible,
Specialized (Engineering & Simulation)
Excited
& Ambitious

« Tools used:
SIEMENS PLM portfolio
ANSY'S portfolio (only for cross-checking)
PITHIA
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Addendum Kick-Off Meeting @ CERN Initial Design Results Comparison CDR Design Results Comparison

The agreement Cern-Patras University

Davide Tommasini

@Davide Tommasini




futico SIEMENS PLM Portfolio
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We use the SIEMENS PLM portfolio, so as to introduce to the magnet community a portfolio that is not being used in
these fields up to now and to compare results between completely different solvers.

wMultiphysics

CAD: NX CAD

Magnetic Analysis: Star-CCM+
Structural/Thermal Analysis: Simcenter / NASTRAN
Optimization: HEEDS

Optimizatio®
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A key to New Physics
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Lorentz Forces
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UPATRAS

Calculated
Forces

Calculated

S Uy Forces

B(T) 1(kA)

FX FX FX Fy
16.40 11.39 Sum Sum Sum Sum 1644 11.39
(MN) (MN) (MN) (MN)

Layerl(LH) -21 -02 21  -02 | Layerl(LH)

Layer2(LH) -24 06 -24  -06  Layer2(LH)

Layer3 (LH) -22  -12 22  -12 | Layer3(LH)

Layer4 (LH) -06 23  -07  -23

Layer 4 (LH)
SUM -7.3 -4.2 -7.4 -4.2 SUM

UPATRAS

B(T) 1(kA)

16.40 11.39

Layer 1 (RH)
Layer 2 (RH)
Layer 3 (RH)
Layer 4 (RH)
SUM

Calculated
Forces

Fx
Sum
(MN)

2.1
2.4
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0.3
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(MN)
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INFN

Calculated

Forces S| ey

FX Fy
Sum Sum 16.44 11.39
(MN) (MN)

2.1 0.1  Layer1 (RH)

2.3 -0.5 Layer 2 (RH)
2.0 -1.1 Layer 3 (RH)
0.3 -2.0 Layer 4 (RH)

6.8 SCRT SUM




EUrsCirCo Coil - VonMises Stress
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Component: St. Shell

Component: Alu. Shell
Component: Yoke
Component: Pads

ANSYS Workbench Component: Pole SIEMENS Simcenter 3D

Equivalent Stress 4 Equivalent Stress 5

@ Assembly @ Welding
E: Copy of Static Structural - Pempti 0171172018
Equivalent S 5

E: Copy of Static Structural - Pempti 01/11/2018
Equivalent Stress 4

Type: Equivalent {von-Mises) Stress (Unaveraged) Type: Equivalent (von-Mises) Stress
Unit: MPa Unit: MPa

Time: 1 Time: 2

154.94 Max 5 14754 Max

137.75 1B3L17

120.55

103.35

86.157

68.96

SLT54 o - : : 4 [Minimum

34.568 - ) 0 Element 125455, Node 285726 . [Element 127806, Node 284060
7 6,56 i 140.929 MPa 0.374496 MPa

0.17476 Min 0.19209 Min

Equivalent Stress 6 Equivalent Stress 7
: @4.2K 164 T
E: Copy of Static Structural - Pempti 01/11/2018 E: Copy of Static Structural - Pempti 0171120

Equivale 556 Equivalent 7

ises) Stress

- MPa s

185.49 Max S 216.01 Max @

165.3 R ® 192.08
145.1 ‘ ; \ 168.15 - ‘
12491 4 144.23 5 ' \

10472 5 1203 o | B —
84532 9.372 / < \ » f | -
o | 3 Minimum Maximum

Element 122896, Node 285754 Element 124042, Node 286470
4.60746 MPa 188.102 MPa

0.66386 Min



Comparison INFN vs. UPATRAS INFN

Overview - VonMises Stress

VM stress [Pa]
0
.222E+08
.444E+08
.66 TE+08 INFN
.889E+08
.111E+09
.133E409
.156E+09
.178E+09
.200E+09

ASSEMBLY

Loadstep2: Welding @ RT
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Equivalent Stress 5

E: Copy of Static Structural - Pempti 0171172018

Equivalent Stress 5 0 RllE lement 125249, Node 288507
Type: Equivalent (von-Mises) Stress 46 145.723 MPa
Unit: MPa :

(-
13117 LY

Time: 2 ‘ @
14754 Max A ®

82,05

65,679

49,307

32,935 Minimum

16564 : Element 127808, Node 284060
0.19209 Min ‘ 0.374496 MPa



Comparison INFN vs. UPATRAS INFN

Overview - VonMises Stress

VM stress [Pa]
0
.222E+408
. 444E+08
 667E+08 INFN
.889E+08
.111E+09
.133E+09
. 156E+09
.178E+09
.200E+09

COOL DOWN
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Loadstep3: Cooldown @ 4.2K = 192 MPq
VM. max

Equivalent Stress 6
. 2 ; Maximum
E: Copy of Static Structural - Pempti 0171172018 "M Element 124042, Node 286470)
Equivalent Stress 6 Deforrr ament - Nodal Magnituc 188.102 MPa
Type: Equivalent {von-Mises) Stress 38 7 _
Unit: MPa . b o
Time: 3 68 7 > @ & < \

145.1 y . o &Y : ol i e 4 - 4 : . g\ \ \
12431 S | i . A, TN
104.72 : __ : 8 . e .

84532 — Y -.-' . 45 | " [

64,341

44.15

- = Minimum
23.959 2 Element 122896, Node 285754
3.7685 Min 4.60746 MPa



Comparison INFN vs. UPATRAS INFN

Overview - VonMises Stress

VM stress [Pa]
0
.222E+08
4E+08 INFN

. 667E+08
.BBOE+08
.111E+09
.133E+09
G 15uE+u_‘r

VM. max .178E+09

Loadstep4: Powering @ 16.4T . 200E+09
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inimum
n Element 126147, Node 308718
Maximum '
M lement 128361, Node 28654 1l 1.3525 MPa

i 24 MP

_ Vi 220 Z0Z s 3
y . ¢ &

s a7 ; & A " 2

216.01 Max A \ o ‘

192,08

o | i~ W/, A UPAT

144.23

0.66386 Min
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A key to New Physics
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Geomelry_Magnet_SIM_28112018 : Solution 1 Result
Subcase 4 - Lorentz forces, Increment 1, 4 s

Stress - Element-Nodal, Unaveraged, Von-Mises

Min : 0.00, Max : 2663.93, Units = MPa

Deformation : Displacement - Nodal Magnitude

181.71
I 162.00
142.28
122.57
102.85
83.14
63.42
4371
23.99

428

ENERGIZATION

N: CDR

Equivalent Stress 4

Type: Equivalent (fvan-hises) Stress
Unit: MPa

Time: 4

127372018 1:28 PM

184.23 Max
162

Coil Stress @ 16T

VM stress [Pa]

L B42E+07
L258E+08
LAS3E+0B
.647E+08
.H41E+08
L104E4+0%
L123E+09
L142E+09
L182E+0%
L1B1E+H0S
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