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Shield Block #3 (Design_31), Water Temperature
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Shield Block #3 (Design_31), SS316 Temperature
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Shield Block #3 Structural Analysis
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Shield Block #3, SS316 (Design_31)
Structural BCs

Name v|S Out "
H Project ~ %
& {5 Model (84) B: Static Structural
e Static Structural
B Materials Time: 1. s

v > Coordinate Systems
~[%) Connections
B, Mesh

/< Patch Conforming Method Al Fixed Support_Vertex_XZY_Fixed

{8 Named Selections

& i EITRICS) Displacement_Vertex_YZ_Fixed

,/I:H] Analysis Settings
< Standard Earth Gravity .
j@ Fixed Support_Vertex_XZY_Fixed . P ressure. 0 . 5 M Pa
@ Displacement_Vertex_YZ_Fixed
:Q Displacement_Vertex_Y_Fixed . P ressure 2: 0 . 5 M Pa

~@. Pressure

78, Pressure 2 [B] Pressure 3: 0.5 MPa

~@. Pressure 3

¥ Displacement e, Y_Fixed |E Standard Earth Gravity: 9806.6 mm/s?

2-{5) Imported Load (A2)

- Bg Imy emperature . .
i /ﬁg_.ﬂé,ﬂ:;‘:,w” iy . [G] Displacement_Plane_Y_Fixed

Details of "Static Structural (B5)" vlOx
=I| Definition

e
Analysis Type Static Structuralll X‘j

. i | 0.00 500.00 1000.00 (mm)

Environment Temperature ISZ.Z "E I

* Temperature from CFD (STARCCM*) BC-A: Point fixed in x, y and z directions

- Constant 5 bar Pressure > Reference point , ,
« BC-B: point fixed in y and z directions.

» Fixed iny and z : prevent rotation
L » This point can only move in x direction (beam direction)
« BC-G: Plane fixed iny
» Block rests on flat surface
Y « BC-F: Gravity (-y direction)
X‘j « BC-C-E: Constant 5 bar pressure




Temperature Profiles from CFD (STARCCM+)

Imported Temperature

B: Static Structural
Imported Body Temperature

Time: 1. s
Unit: °C

. 53.204 Max
50.871
1 48.538
46.204
43.871
41.538
39.204

36.871 &
34.538
32.204 Min

0.00 400.00 800.00 (mm)
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Shield Block #5, Mesh Configuration

Nodes 12,510,087
Elements 8,303,253

0.00 400.00 800.00 (mm)
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Water Pressure Only (5 bar Constant) Von M-
-Mises Stress Peak stress : 252 MPa
B: Statlc Structural $$316 Yield Strength: 252 MPa

Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time:1s

252.21 Max
150
120
100

[

O 80

E 50
10

S
1
0.0018395 Min 0.00 450.00 900.00 (mm)

W

B: Static Structural

Equivalent Stress

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

Time: 1s

252.21 Max
150

120

100

80

50

10

5

1
0.0018395 Min 00.00 200.00 (mm)
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Water Pressure Only (5 bar Constant) Displ qcemenf

Total Deformation Y - Deformation

B: Static Structural B: Static Structural
Total Deformation Directional Deformation_Y
Type: Total Deformation Type: Directional Deformation(Y Axis)

Unit: mm Unit: mm
Time: 1s Global Coordinate System
Time: 1s
0.3073 Max
0.27315 0.14922 Max
0.23901 0.13131
. 0.20486 0.1134
. 0.17072 0.095499
| 0.13658 Y 0.077594
0.10243 0.059688
0.068288 - Z:’ 0.041783
0.034144 0.023877
0 Min 0.00 450.00 900.00 (mm) 0.0059717 0.00 450.00 900.00 (mm)
— 0 —ETRO0 0.011934 Min — 0 RO
X - Deformation L - Deformation
B: Static Structural B: Static Structural
Directional Deformation_X Directional Deformation_Z
Type: Directional Deformation(X Axis) Ly Type: Directional Deformation(Z Axis)
Unit: mm Unit: mm
Global Coordinate System Global Coordinate System
Time: 1s & Time: 1's

0.017096 Max 0.021268 Max

0.0097354 -0.015239
0.0023749 -0.051746

-0.0049855 -0.088253

-0.012346 -0.12476

-0.019706 -0.16127

-0.027067 -0.19777

-0.034427 -0.23428

-0.041788 0.00 450.00 900.00 (mm) -0.27079 0.00 450.00 900.00 (mm)
-0.049148 Min — —— -0.30729 Min — 0 ——




Thermal Only Von-Mises Stress reak siress : 522 Mpa

8316 Yield Strength: 252 MPa

B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress

Unit: MPa
Time: 1s
522.11 Max
150
120
100
80
50
10
5
1
0.026673 Min 1000.00 (mm)
B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time:1s
522.11 Max
150
120
100
80
50
10
5
1
%OAK RIDGE 0.026673 Min
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Thermal Only

Displacement

Total Deformation

B: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm
Time: 1s

0.1965 Max
0.17467
0.15283
0.131
0.10917
0.087333
0.0655
0.043667
0.021833

0 Min 0.00 500.00 1000.00 (mm)

B: Static Structural
Directional Deformation_X

Type: Directional Deformation(X Axis
Unit: mm

Global Coordinate System
Time: 1s

0.17981 Max
0.15604
0.13228
0.10851
0.084739
0.060971
0.037202
0.013434

W

X - Deformation

-0.010334 0.00 500.00 1000.00 (mm)

-0.034103 Min

W

Y - Deformation

B: Static Structural
Directional Deformation_Y

Type: Directional Deformation(Y Axis
Unit: mm
Global Coordinate System
Time: 1s

0.082559 Max
0.07293
0.063301
0.053673
0.044044
0.034415
0.024786
0.015157

0.0055286 0.00 500.00 1000.00 (mm)

Z - Deformation

B: Static Structural
Directional Deformation_Z
Type: Directional Deformation(Z Axi
Unit: mm

Global Coordinate System
Time: 1s

0.14633 Max
0.1287
0.11106
0.09343
0.075797
0.058164
0.04053
0.022897

0.0052639 0.00 500.00 1000.00 (mm)



5 bar pressure + Thermal + Gravity

B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mi
Unit: MPa
Time: 1s

Von-MiseS S‘I'I'eSS Peak Stress : 521 MPa
SS316 Yield Strength: 252 MPa

921.69 Max
150

120

100

80

o0

10
: A
1

0.048254 Min 0.00 400.00 800.00 (mm)

W
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5 bar Pressure + Thermal + Gravity

Total Deformation

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1s

0.2758 Max
0.24515
0.21451
0.18386
0.15322
0.12258
0.091932
0.061288
0.030644

0 Min 0.00 400.00 800.00 (mm)

X - Deformation

B: Static Structural
Directional Deformation_X
Type: Directional Deformati
Unit: mm

Global Coordinate
Time: 1s

0.1803 Max
0.15649
0.13267
0.10886
0.085048
0.061235
0.037422
0.013609
-0.010204 0.00 400.00 800.00 (mm)

-0.034016 Min W

Displacement

Y - Deformation

B: Static Structural
Directional Deformation_Y
Type: Directional Deformati
Unit: mm

Global Coordinate
Time: 1s

0.16765 Max
0.14773
0.12782
0.10791
0.087994
0.06808

0.048167 ® §|
0.028253

0.0083397 0.00 400.00 800.00 (mm)

-0.011574 Min W

Z - Deformation

B: Static Structural
Directional Deformation_Z
Type: Directional Deformati
Unit: mm

Global Coordinate
Time: 1s

0.14632 Max
0.099746
0.053173
0.0065998
-0.039973

-0.086546
-0.13312 = §|
-0.17969

-0.22627 0.00 400.00 800.00 (mm)
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