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Define Material

Analysis Case

Material Colar

Mame  Linear Analysis-2 m Model St Al w| MName SUS304 Color |l = Coord. Sys. |Hone v B

- ? (0 Body(S) 17-4PH, H1100

AIST 1020
> 5‘3 Matesial ST . = AISI 1060 Thermal Expansion
i Add(lsotropic-Elastoplastic) AIST 304 55 Annealed Elastic Modulus 196500 Njmm2 hi

Elastoplastic | Thermal

r Structural

- - AISI_310_S5 — Expansion 1.7e-05
> O Contactid) Add(lsotropic-Hyperelastic) AISI 410 55 Poisson's Ratio 0.27
AISI_Steel_1005 - Ref. Temperature 0 [=q]

Linear e Steady Heat O Connect Conditi Add(Orthotropic-LinearElastic) ﬁg%{ﬁ'ﬁgﬁﬁg Mass Density 795506 kgjmm?

Stafic Transfer AISI_Steel_Maraging

} ='*' Bmxflrﬂj Alloy Steel r Factor of Safety Calculation
Cast Alloy Steel e e >
Cast Carbon Steel allure Theory
> L Lead(1) Cast Stainless Steel

Chrome Stainless Steel Tension 0 Mfmmz2 Compression 0 Nfmm2

o
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@
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Thermal Prestress Topology Fclzso_ e
Stress Optimization ﬁ;_“la”'ze Steel | |Elastoplastic

Hp-4 Plastic Hardening Curve Naone Function |+

Inconel_715_Aged ]
Plain Carbon Steel Stress Strain Curve Mone Function. |~ I

5/Steel_PH15-5 :
3 SAPH-400 Hardening Rule Isotropic
Transient Frequency Random SE508
Response Response Response SGACC Combined hardening factor 0
SGACEN

SGARC340E Perfect Plastic
ggggl Yield Stress 0 Mfrmz

Steel

Response Morlinear Transient Steel_Rolled r General
. SUS304

Spectrum Static Heat Transfer SUS315 Mass Propartional Damping 0 1fsec
SUS316L
Wrought Stainless Steel Stiffness Proportional Damping
Ductile Iron
Gray Cast Iron
Iron_40
(TR)Thermal Iron_60

Stress Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_Ga0
Iron_Malleable
Iron_Modular
Mzllazhle Cact Tran
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Define Material

all w | MName SUS304 color | ~| coord. Sys. | jone ke |Z|

Elastoplastic | Thermal

17-4PH, H1100

AISI 1020 r Structural

AISI 1060 = = ]

AISI 304 55 Annealed Elastic Modulus 196500 Njmm? ermal Expansion

AISI_310_55 (S Expansion 1.7e-05

ﬁg%_g;f_lsioos Poisson's Ratio 0.27 —

AIS Steel_1008-+R Ref.Temperature 0 I
> 3 i 7.955e-06 3 —

AISI 4340 Annealed Mass Density kg/mm

AISI_Steel_Maraging

Alloy Steel r Factor of Safety Calculation

Cast Alloy Steel i

Cast Carbon Steel Failure Theory Mone w

Cast Stainless Steel ) )

Chrome Stainless Steel Tension 0 Nfmm2 Compression 0 Nfmm2

FC250

Galvanized Steel - | Elastoplastic

Hp-1 :

Hp-4 Plastic Hardening Curve MNone Fuonction |+ |
Inconel_715_Aged ]
Plain Carbon Steel Stress Strain Curve MNone Function |~
5/Steel_PH15-5
SAPH-400 Hardening Rule Isotropic
SES08
SGACC Combined hardening factor 0
SGACEN
SGARC3I40-F Perfect Plastic

gggg 1 Yield Stress 0
Steel
Steel_Rolled ~ General
SUS304
SUS316 Mass Proportional Damping 0 ifsec
SUS316L -
Wrought Stainless Steel Stiffness Proportional Damping 0 sec
Ductile Iron —_—
Gray Cast Iron
Iron_40

Iron_60
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_Go0
Iron_Malleable
Iron_Modular
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17-94PH, H1100

AIST 1020

AIST 1060

AISI 304 55 Annealed
AISI_310_55
AISI_410_55
AISI_Steel_1005
AISI_Steel_1003-HR
AISI 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

Cast Alloy Steel
Cast Carbon Steel
Cast Stainless Steel
Chrome Stainless Steel
FC250

Galvanized Steel
Hp-1

Hp-4
Inconel_718_Aged
Plain Carbon Steel
5/Steel_PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGARC340-E

SGCC

SGC01

Steel

Steel_Rolled
5US304

505316

5053160

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_ G0
Iron_Malleable
Iron_Nodular
Malleshle Caat Tran

Mame WWater

Elastoplastic | Thermal

Colorli' Coord. Sys. |MNone

g [

r Structural

Elastic Modulus
Poisson's Ratio

Mass Density

10 Njmm2
0.45

1e-06  kgfmm?

Thermal Expansion
Expansion

Ref Temperature

0 [=q]

— Factor of Safety Calculation

Failure Theary

Tension

0 Njmm2

Mone e

Compression

0 Njmm2

~ | Elastoplastic
Flastic Hardening Curve
Stress Strain Curve
Hardening Rule

Combined hardening factor

Perfect Plastic
Yield Stress

Mone
Mone

Isotropic

~ General

Mass Proportional Damping

Stiffness Proportional Damping

0 1fsec

Load | |
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eld Croanihy Fopce  fConcentiated  Poessue Towque  Rotehionel — Enfosced Ternperatue
lass Foice  Displacerment Temperat'lue

Mateds]l  Contact  Conshadint
Cmuiltlms Condition
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Define Force

e

Mame  Force-1

Load Category o

Load Type |For::e o |
Q) Total Individual

| Selected 1 Object{s) ‘

Reference Object o

Type | Global Coordinate System v |
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Mame

Gravity-1
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Gy
Gz

0 mm/sec?

0 mm/sec?
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Define Gravity

Mame  EQy
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Gx 0 mmjsec?
Gy -9806%0.30 mm/sec?
Gz 0 mmjsec?
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Mame EQz

Value &
Gx 0 mm/sec?
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M:a.ten;al Contact  Consteadnt Weld Eoalt Croanihy Fopce  Concentisted Puessuie Towque  Rotehionel — Enfosced Ternperatue
Condition lass Foice  Displacerment Temperat'lue
Define Pressure
m & Wind Load:
= 1. Computed from a mid-
Mame  Pressure-1 tO‘high‘rise roof.
2. Tank is not big enough
Selected 7 Object(s) | .
to produce a varying
' Direction ~ wind load based on
E—— = height.
3. To analyze the most
= 0,003 Mfmm2 e . .
critical combination,
— = 2 wind  load  direction
.L.IseF::nll::nl.n'».narF::nrt:eir'|Ge:mmv.atri»:zlh,-I should align with the
Monlinear Analysis EQX
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Select

| Selected 5 Object(s)
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Weld
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Choavity

l

Fouce

RN ol N

Concentiated  Pressue
lass

Towque  Rotehionel — Enfosced
Thsplacerent Temperat'lue

Foice

v O Contact

Otk 32,
Otk 320 e,
O Busckettank 1.
O Buckettank 1.,
O Buckettank 3.
O Watertank 12
O Watertank 12
O Watertank 32..

a ﬂ WaterBracket

Ternperatue

Weldad
Welded
Weldad
Welded
Welded
Weldad
Welded
Welded
Welded
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Define Grid

Geometry Water 4

| [ nelysis Cose
b E Linear Analysis-1

Value &

Eﬁ Analysis Control . Automatic - Relative Grid Density -
ot m Model(5) High Medium Lo
Wat
m et . User Defined (Mumber of Divisions)
ﬂ Bracket
X 39
i tank 3(2)(1)
¥ 20
i tank1(2)
€ tank 1(2)(1) z -
> &P Contact() ~(0) User Defined (Grid Size) —
ﬂ Connect Condition Length 50 mm
w BF Boundary(1)
Boundary-1  Relative Geometric Feature Size .
= o (0.1 Refined, 10. : Rough)
w 1 Load(5)
. {0, 1~10) 1
Gravity-1
Force-1 — Stabilization for Hyperelastic material
Pressure-1 (0.001 : Accurate, 3. : Robust)
EQy (0.001 ~ 3.) 0.003

Gravity-3
Adapt Grid Qrientation to Shape

Increased Integration Accuracy
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Deformations

DISPLACEMEMT-=YZ

+3.51290e+00
73.5%
+3.22016e+00
3.5%
+2.92742e+00
1.5%:
— +2.634653e+00
1.3%
e +2.34193e+00
1.1%
— +2.0491%e+00
1.2%
= +1.75645e+00
1.2%
| +1.46371e+00
1.3%:
— +1.17097e+00
1.2%
— +3.73220e-01
1.3%
+5.85484e-01
1.7%
+2.92742e-01
11.2%:
+1.66735e-09

Linear Analysis-1

Linear Skatic
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Deformations

DISPLACEMEMT-#%Z

+3.435332e+00
75 4%
+3.14721e+00
1.9%:
+2.861 10e+00
1.5%:
— +2.5749%e+00
1.1%
— +2.25635e+00
1.2%
— +2.00277e+00
1.2%:
= +1.716668+00
1.1%:
| +1.43055e+00
1.2%:
| +1.14444e+00
1.3%
— +3.555331e-01
1.4%
+5.72221e-01
1.7%
+2.86110e-01
11.1%
+1.66735e-09

Linear Analysis-1

Linear Skatic
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D #5R | STRESS VON MISES

Stress
STRESS WoON MISES

. +2.70692e+02

0.0%:
+2.458135e+02
0.0%:
= +2.25577e+02
0.0%
— +2.0301%e+02
0.0%
— +1.30462e+02
0.0%
—_— +1.57904e+02
0.1%:
— +1.35346e+02
0.1%:
| +1.1278%+02
0.2%
— +9.0230%:+01
0.5%
— +6.76732e+01
1.5%:
+4.51155e+01
&, %
+2.255758e+01
90.5%:
+1.24201e-04

Linear Analysis-1

Linear Skatic
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R | STRESS VON MISES

Stress

STRESS WOMN MISES

+2. 7069 2e+02
0. 0%:
+2.45136e+02
0.0%
+2.2557%e+02
0, 0%
— +2.05023e+02
0,0%:
— +1.80466e+02
0. 0%:
— +1.57910e+02
0.1%
= +1.35353e+02
0.1%
= +1. 12797 e+02
0.2%
— +9.02405e+01
0.5%:
= +6. 76540e+01
1.3%:
+4.51275e+01
&, 7%
+2.25710e+01
20.5%,
+1.45430e-02

Linear Analysis-1

Linear Static
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D #5R | STRESS VON MISES

Stress

STRESS WOM MISES

+72.50614
. 1.1%:

+66,453935
0.3%
| +a60.46172
0.4%
o +54.43951
0.6%
== +45.41730
1.0%:
— +42.39509
1.4%:
— +36.37Z55
1.8%
| +30.35067
2.1%
— +Z4. 32846
3.8%
— +18.30625
92.0%:
+12.25404
10.4%:
+6.26133
F2.2%
+0.23962

Linear Analysis-1

Linear Static
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O Anslysis Rename
0 Modells Open result file...

Define Fatigue Material Property Define Fatigue Material Property
> ﬂ Comtact] .
Make Active
BF Comest|  Show Only Material |sUS304 ~ | Material | water v |
LY =-$ Boundauy ]
b Run Analysis Material Material
. N TEsmEETe 5US304
v b Loeds Water
l Fo Automatic-Relative Grid Density Pilot-Test
1 Add Fatigue Analysis
1
T Delete Add Modify Delete Add Modify Delete
Property o Property ~
Fatigue Analysis Uitimate Tensile Strength 520 mjmm2 Ultimate Tensile Strength 10000 Mjmmz
Analysis Method 5N method using load his -~ Endurance Strength %% Njmm: Endurance Strength 9000 WMjmm?
Stress Type Signed von-Mises v e —mmmnn Cydes at Endurance 1000000
Froper : L [X]
Material Define
Function Load Full Cydle e
1000000 Note: Water parameters are
Mumber of Load parameters. :
Infinite Life 1e+0% Cyde
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Misc.

/7]

DAMAGE

+1.00000e+02

. 0.0%:
+9. 16667e+01

0.0%

+3.333353e+01

0.0%

+7.50000e+01

0.0%

+6.66667e+01

0.0%

+5.83335e+01

0.0%:

+5.00000e+01

0.0%

+4. 16667e+01

0.0%

+3.333353e+01

0.0%

+Z.50000e+01

0.0%

+1.66667e+01

0.0%:

+3.33333e+00

100,0%

+0.00000e+00

Linear Analysis-1_Fatigue Resulk-1

Linear Skatic

Uit : Mone

MliscC.

LIFE CYCLE

+1.00000e+09
. 100, 0%

+9.16667e+05
0.0%:

= +3.333353e+08
0.0%

— +7.50000e+085
0.0%

— +6.66667e+05
0.0%

_ +5.83335e+05
0.0%

— +5.00000e+05
0.0%

| +4.16667e+05
0.0%

— +3.333335e+085
0.0%:

— +Z2.50000e+05
0.0%

+1.66667e+05
0.0%:

+3.333353e+07
0.0%

+1.00000e+00

Linear Analysis-1_Fatigue Result-1

Linear Skatic

ik : Mone
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