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Analyzing flow and predicting life expectancy regardmg exterior impact on
welded metal bellows due to changes in pressure.
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1.Finite Element Model

Description

Flow Analysis

Structural Analysis

Element type

FC3D4

3CDER

Element Shape

Terahedral

Hexahedral

Total nmber of elements

214,656

21,384

Min. Element size

10mm

Zmm

Solving tyme

Intel(R) Xeon® CPU E5 2°687TW v4 @
3.00GHz / RAM 256Gb / 8Core : 4.5 days

Intel(R) Core™ i-7-6700 CPU @ 3.40GHz /

RAM 64Ghb [ 4Core : 9s

2.Procedure & Material Property

MATERIAL PROPERTY

AM350

Young s Modulus

Poison’s Ratio

Density

200000 Mpa

0.3

7.92e-9 ton/mm?®

Yield Stress

uts

Elongation

480 Mpa

1035 Mpa

0.3

CDA

Viscosity

Density

STRUCTURAL
ANALYSYS

1E-7 tonfmm™s

1.293e-12 ton/mm?®
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Pressure mapping
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> EDGE BELLOWS TEST MODEL
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3.Boundary Conditions

Fressure

L

Fressure "

b

‘

1

Praszura

Structural analysis

Condition 1. Inlet 0.5 Mpa
Condition 2. Outlet 0.0 Mpa
Condition 3. Fixing both side of Bellows
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4.Results

W Rasultant
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4.Results

0.03 0.06 0.10Second
Second Second

PRESSURE PRESSURE PRESSURE
+2,600e-01 +2.600e-01 +2,600e-01
+Z.300e-01 +2.300e-01 +2.300e-01
+2,000e-01 +2.000e-01 = +2.000e-01
+1.700e-01 + +1.700e-01 H +1.700e-01
+1,400e-01 +1.400e-01 +1.400e-01
+1.100e-01 +1.100e-01 +1.100e-01
+8,000e-02 +8.000e-02 +8.000e-02
+3.000e-02 +3.000e-02 +5.000=-02

- +2,000e-02 — +2.000e-02 : +2.000e-02
+ =1.000e=02 — -1.000e-02 =1.000e-0Z2
-4,000e-02 -4,000e-02 -4,000e-02
=7.000e-02 -7, 000e-02 =7.000e-02
-1,000e-01 -1,000e-01 -1,000e-01

(L) Load-1 [L) Load-2 (L) Load-3
+2.500e-01 +2,500e-01 +2.500e-01
+2,292e-01 +2,282e-01 +2,252e-01
+2,083e-01 +2,083e-01 +2.083e-01
+1.875e-01 |— +1.875e-01 +1.875=-01
+1.667e-01 +.667e-01 +1.667e-01
+1.458e-01 +1,428e-01 +1.458=-01
+1.250e-01 +1.250e-01 +1.250=-01
+1.042e-01 +1.042e-01

+8,333e-02 L ; +8,333e-02
+&,200e-02 I +6,250e-02 +6.250e-02
+4.167e-02 +4,167e-02 +4.167e-02
+2.083e-02 +2.083e-02 +2,083e-02
+0.000e+00 +0.0002+00 +0.000e+00

0.03, 0.06, 0.10 M| ErJoiM 25 FAFRt gt 2HA|H, BellowsOl| &=

Research and Development division I-SAN Confidential



Company for Welded metal Bellows / Vacuum Valve / Magnetic Fluid Feed-through / Vacuum components r
5.Conclusion e .

iy |rs

Z, Mises
/ SMEG, (fraction = -1.0)
"f (Avg: 759%)

+7. 353401

+6,740e+01
=6, 127401
+5.515e+01
+4,902e+01
=4, 7892401
+3.676e+01
+3.064e+01
=+Z.451e+01
+1. 838401
+1,z25e+01
+6,1272400
+0.000e+400

> Displacement

PRSSURE
0.5Mpa

24 0| BELLOWS =0 Jet X240
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