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ABSTRACT

This report presents calculation made by Sigmaphi.

We studied 5 cases:
-Case 1 : Axial acceleration 3G + gravity
-Case 2 : Lateral acceleration 3G +gravity
-Case 3 : Lifting (2 points)
-Case 4 : Vertical acceleration 3G +gravity
-Case 5 : Modal analysis
-Case 6 : Axial acceleration 3G (40° down direction)+gravity
-Case 7 : Axial acceleration 3G (40° up direction)+gravity
-Case 8 : Lateral acceleration 3G (40° down direction)+gravity
-Case 9 : Lateral acceleration 3G (40° down direction)+gravity 2
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Material and weight
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Screws Stand 1 Stand 2 Acceptance
(Class 12.9 —Re 1080 Mpa) (Superior part) (Inferior part)
Acceptance Re 1026 Mpa (E36 —Re 355 Mpa) (E36 —Re 355 Mpa)
Acceptance E36 Re-320 Mpa Acceptance E36 Re-320 Mpa
(E24 —Re 235 Mpa) (E24 —Re 235 Mpa)
Acceptance E24 Re-225 Mpa Acceptance E24 Re-225 Mpa
Case 1 964 Mpa 76 Mpa 208 Mpa Ok
Case 2 981 Mpa 112 Mpa (Linearized) 245 Mpa (Linearized) Ok
Case 3 502 Mpa 202 Mpa (Linearized) 228 Mpa Ok
Case 4 303 Mpa 32 Mpa 189 Mpa Ok
Case 5 / / / /
Case 6 474 Mpa 67 Mpa 199 Mpa Ok
Case 7 574 Mpa 82 Mpa 318 Mpa Ok
Case 8 747 Mpa 77 Mpa (Linearized) 173 Mpa (Linearized) Ok
Case 9 963 Mpa 97 Mpa (linearized) 241 Mpa (Linearized) Ok
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Loading case 1 (axial acceleration 3G)
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Displacement Total (Case 1)
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Stress Von Mises Stand 1 (Case 1)
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Stress Von Mises Stand 2 (Case 1)
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Stress Von Mises Screws (Case 1)
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Loading case 2 (lateral acceleration 3G)
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Displacement Total (Case 2)
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Stress Von Mises stand 1 (Case 2)
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Stress Von Mises stand 1 (Case 2)

1. Longueur [mm) ||+ Membrane [MPa] || Flexion [MPa] |[¢ MembranesFiedon [MPa] || _ Pointe [MPa) [ Total [MPa]
1984 T uin 58.549 92182 30437 1912
2_|00807 mn 56109 9234 21592 11206
3 |16161 man 5367 92561 17142 10579
4 24202 man 5123 92846 20.066 10132
1757 5 |33 mn 48791 93194 34286 88,282
6 |4.0404 mn 46351 93,605 56855 0.246
7 |43484 man 43912 94.076 81083 79574
1504 5 5655 man 41472 94,509 10581 86,303
= 9 64646 mn 39033 95.201 13011 %9129
% 10 |72727 mn 36503 95,851 15568 11581
= 11 8.0807 man 34153 96.559 18067 13496
s, 12 |8.3888 man 31714 97323 205566 15564
13 |9.6969 7 29214 98141 12791 1984
1410505 mn 26835 %0013 11239 186.27
15 11313 man 24395 99.937 10119 17663
100 16 12121 man 2195 10091 9592 17374
5 17 12929 L7 19516 10193 9091 17136
18 13737 mn 17017 10301 86.038 169.27
I, | | | | | 19 14545 man 14637 10412 81329 16745
o i 1 . 0 . » s |2015353 man 12198 10528 76313 1654
2116161 mn 97581 10649 72525 16473
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Stress Von Mises Stand 2 (Case 2)
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Stress Von Mises Stand 2 (Case 2)

2000.00 (mm)

1500.00
4 Géométrie A Apercu avant impression A Apercu du rapport/
-
i v Meml [MPa] [[~ Flexion [MPa] |[v A Flexion [MPa] |[~ Pointe [MPa] [[v Total [MPa]
4244 1 0. 24518 11135 35052 94,085 4244
400. | 2 091146 24518 106.71 346.06 24,498 412.
3 (18229 24518 102.07 3416 73431 398.43
360. -, | 4 (27344 24518 97.421 33714 63105 385.62
5 |36458 24518 92.788 33269 52.78 37293
= 32071 6 |4.5573 24518 88.148 32825 42456 136039
E — 7 |54688 24518 83.509 132381 32136 134801
= ; 8 63802 24518 7887 131938 21823 33581
E 9 |7.2917 24518 4.3 31495 111538 EYER:]
o ] 10 [8.2031 24518 69.591 310.53 11.839 31202
200, 11 {91146 24518 64.952 30611 9.3267 30048
12 {10026 24518 60.312 30171 19.595 289.22
Vs : : : 13 (10938 24518 55673 29731 29904 127827
0. 10. 20. 30. 4375 |14 11840 24518 51033 29291 02y | 267.66 I
15 [12.76 24518 46.394 28853 150,547 125745
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Stress Von Mises Screws (Case 2)
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Loading case 3 (2 points) (lifting)
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Displacement Total (Case 3)
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Stress Von Mises Stand 1(Case 3)
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Stress Von Mises Stand 1(Case 3)

Apercu avant impression A Apercu du rapport

1 Longueur [mm] brane [MPa] [[~ Flexion [MPa] [[v" Memk Flexion [MPa] || Pointe [MPa] |[v Total [MPa]

42207 1 |o. 15362 34258 22607 24047
2 |11476 147.22 33648 11386 42207
350. 3 |22952 14082 3304 97.571 40374
T 300, 4 (34428 13441 32432 81823 38621
s 55 5 |4.5004 12801 318.26 66149 369.02
— 6 |5738 12161 31221 50,62 35222
200. 3 7 |6.8856 115.21 306.18 35424 335.86
150, - 8 |8.0332 108.81 30016 2129 32001
10488 . . . . 9 [9.1808 10241 29415 1255 30475
0. 10. 20. 30. 40. 55.085 10 |10.328 96.011 28817 19173 290.17

11 11476 8961 2822 32917 27639 22

[mm] M = e |
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Stress Von Mises Stand 2 (Case 3)
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I 0O 0000000
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Stress Von Mises Screws (Case 3)

0.00 1500.00 3000.00 {mrm)
I 20O a0
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Loading case 4 (vertical acceleration 3G + Gravity)

0.00 1500.00 3000.00 {mrm)
I 20O 00000
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Displacement (Case4)
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Contrainte équivalente (Yon-Mises) - chassis1
Type: Contrainte équivalente (Yon-Mises)
Unité: MPa
Temps: 1
25/04/2016 11:19

31.513 Max
‘! 28.012
2451
— 21.009
— 17.507
— 14.006
— 10.505

7.0031
i 3.5017
0.00024407 Min
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Stress Von Mises Stand 2 (Case 4)
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Stress Von Mises Screws (Case 4)
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Ansys Model-Modal analysis (Case 5)

ode I? Fréquence [Hz]
21826
48.375

6.2793 M

1

2.

3. 51.537
4

5

6

61.683

40, —

56.754
57.057
61.688

20,

O (ln | = |l R




> Model Ansys

SIMAPHI

MAGNETS AND BEAM TRANSFORT

Ansys Model-Modal analysis-Mode 1
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Ansys Model-Modal analysis-Mode 2
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Ansys Model-Modal analysis-Mode 3

33



>0, Model Ansys

SIMAPHI

MAGNETS AND BEAM TRANSFORT

Ansys Model-Modal analysis-Mode 4
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Ansys Model-Modal analysis-Mode 5
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Ansys Model-Modal analysis-Mode 6
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Loading case 6 (Axial acceleration 3G @ 40° down direction + Gravity)
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Displacement (Case6)
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Stress Von Mises Stand 1 (Case 6)
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Stress Von Mises Stand 2 (Case 6)
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Stress Von Mises Screws (Case 6)
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Loading case 7 (Axial acceleration 3G @ 40° Up direction + Gravity)
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Displacement (Case?7)
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Stress Von Mises Stand 1 (Case 7)
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Stress Von Mises Stand 2 (Case 7)
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Stress Von Mises Screws (Case 7)
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Loading case 8 (Lateral acceleration 3G @ 40° down direction + Gravity)
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Displacement (Case 8)
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Stress Von Mises Stand 1 (Case 8)
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294,05
257.29
220,54
13378
147.02
110,27
73512
36,737
0.00065154 Min
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Stress Von Mises Stand 1 (Case 8)

4G rie A Apercu avant impression A Apercu du rapport/

2 ﬁ'ﬂﬁ i
Longueur [mm] |[V' Membrane [MPa] || Flexion [MPa] [[v Memb Flexion [MPa] || Pointe [MPa] [[v T
1509 1 o, 76.399 52488 8221 2616 91.44
2 |1.0185 76.399 50301 81.302 30161 80.20
F 1254 3 [20369 76.399 48114 80.444 39.275 7085
= 4 |3.0554 76.399 45927 79636 50.604 64.00
875 Py, M 5 |4.0738 76,399 FER 78881 63142 6019
WO i~ 6 |5.0023 76399 41553 7818 83013 16052
! T J T ] 7 le1107 176300 20366 7754 10385 |69.49 51
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Stress Von Mises Stand 2 (Case 8)
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337.53 Max
300.03
262,53
225.02
187.52
150,02
112,52
75,018
37,517
0.01497 Min
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Stress Von Mises Stand 2 (Case 8)

100.00 (mmm)
]

7 :
Longueur [mm] [[¥" Membrane [MPa] || Flexion [MPa] [[v" Memt Flexion [MPa] || Pointe [MPa] |[V Tot:
33753 1 |0 173.06 89.155 126058 95071 33753 [
2 (13305 173.06 8544 25691 82463 32336
S 0] 3 |26609 173.06 81.725 25324 169.866 30935
= 4 |39914 173.06 78,011 24957 157.285 20552
= eo “M 5 |53218 173.06 174.29 24591 44727 28191
S : : : : . 6 |6.6523 1173.06 J70581 2225 31118 267.39
o 10. . . 0. s0. sssez 1|12 HEL 16856 sl 1843 706 54
P " 1 .
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Stress Von Mises Screws (Case 8)
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Loading case 9 (Lateral acceleration 3G @ 40° Up direction + Gravity)
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Displacement (Case 9)
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Stress Von Mises Stand 1 (Case 9)
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Stress Von Mises Stand 1 (Case 9)
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Stress Von Mises Stand 1 (Case 9)

30000 (mm)

Géométrie, é Apercu avant imgrssionb Apercu du ragErt/

|| Longueur [mm] F Membrane [MPa] || Flexion [MPa] |[¥" Membrane+Flexion [MPa] rm

168.02 1 [o. 97102 56.244 95.656 19.787
| 2 [10784 97102 539 95.054 2602

e 3 |21568 97.102 51.557 94,507 35520

s 4 32353 97.102 49213 94015 50101
& 1257 5 |43137 97.102 46.87 93579 72323
2 6 |53921 97.102 44526 932 95951
100. 5 7 |64705 97102 42183 92879 12009

8 7549 97102 39839 92616 144.42

9 |s6274 97.102 3749 92412 16882

64387 - - . s 10 |9.7058 97.102 35152 92.266 95992

o. 10. 20. 30, 10, sL764 (11 (10784 97.102 32809 92181 81183

fii 1211863 97.102 30.465 92154 74.609

1312041 97.102 28122 92187 70.465

60



=/ Model Ansys

SIEMAPHI

MAGNETS AND BEAM TRANSFORT

Stress Von Mises Stand 2 (Case 9)

62716
0.018999 Min

0.00 1500.00 3000.00 {mm
I .|

750.00 2250.00
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Contrainte équivalente [Von-Mises) - chassis2
Type: Contrainte équivalente (Won-Mises)
Unité: MPa

Ternps: L

25/04/2016 14:24

961.29 Max
S0L6

438.9

376.2

313.5

250,81

18811

125,41

62,716
0.018999 Min

00,00 (rrirr)
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Stress Von Mises Stand 2 (Case 9)

\ ie A Apercu avant imp A Apercu du rapport/

7 -
| |Longueur [mm)] F Membrane [MPa] ]— Flexion [MPa] F Membrane+Flexion [MPa J_ Pointe [MF
564.29 1 |0. 24059 1684 408.78 22548
500, | 2 [21522 240.59 16138 401.77 18138
3 [43043 240.59 15437 394.76 13737
— 400, 4 |6.4565 240.59 14735 387.75 193575
& 5 |8.6086 240.59 14033 380.74 50.57
2 30 6 [10.761 240.59 13332 37373 16.533
—=—1 7 [12913 240.59 1263 366.71 43637
200. 1 8 [15.065 24059 119.28 3597 48.053
\ 9 |17.217 240.59 11227 35269 49.364
7335 T T T 10 [19.369 240.59 105.25 345.68 51.087
0. 25, 50. 75. 1033 11 |21.522 24059 98.233 338.68 53182
[mm] i; 23674 240.59 91.216 331.67 154.581

25826 240.59 1842 32466 154522
63
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Stress Von Mises Screws (Case 9)
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