)

Overview

= 3-D Linear Static Analysis

= Model

-Unit: N, m

- Isotropic Elastic Material

- Plate Elements

= Load & Boundary Condition

- Self Weight

- Face Pressure

- Constraint

= Result Evaluation

- Deformation

- Maximum Shear Stress

at Element Mid-Plane




/ Analysis Setting

Procedure Analysis Setting X
.
cores [ khd
o Model Type : [3D] Desc. | |
e Unit System . [N m] Model Type Gravity Direction
s e O Move Work Plane >
e Click [OK] Button Om ®z Ref. Plane  Three Points  Mormal
() Axisymmetric
O ciick [Move Work Plane] °|E| Plane Selected [
UnltSystEl‘n S tessssssssssssssssssasasssssassanRaRRaR SR SRS RS nasnasasanannnnnt
@ sclect [XZ-Plane] (2 B “lm  v|[s ¥l = Offet | 0]
e Click [OK] Button Initial Parameters  yWater Parameters [JRreverse Normal
e Click [Norma| V|ew] Gravity Acceleration(g) m/fsec?
Initial Temperature Reset to GCS
Plane Strain Thickness [save
2@ @ o i cne

- i+ Datum

----- [/l ¥Z-Plane

----- v = CEETI

Select “XZ-Plane” in Work Window or Q& @ 90
Model

L @@0SA0 9 @-9Qm)

Slo | 1



' 4 Geometry > Point & Curve > Polyline

Procedure
PolyLine *

0 Location : “(1) , <0, 2>, <2, 3>, n |
<0, 15>” (®) Input Start Location o

© Click [OK] Button @) Location | 0,0f
Method | ABS x, v ~
© Click [Zoom All]

() Through Multiple Points
E Select Point(s)

®<0,15>

Method | Selection

Order
Ascending Descending

[IMake Face 2
[JLink Start and End Point

Geometry Set |Geomet’y Set-1 ~ |

<2,3>

........

Qacoc+ BLL WBOIFH &€ o] <0,2>

( ):“ABSx,y", < > "RELdx, dy” (1 ,O)

(1) sameas (1, 0)



] Mesh > Control > Size Ctrl. > Edge

Procedure

© sclect [ (1] Select All

Size Control

© Vethod : [Interval Length]
Point Edge  Custom

1= Selected 3 Object(s) o

e Mesh Size : “0.5”

Q Click [OK] Button

E SelectHeversed Object{s)
Method :|Interval Length w e
Mesh Size | 0.5 |im e

Mame |Edge Size Control

@@o ........ — o —

‘ “Ctrl+A” as shortcut for
“Select Displayed”

1

2 midas FEA NX Training Series



41 Mesh = Protrude > Revolve

Procedure Revolve Mesh o

0 Select [1D =>2D] tab
© sclect [Geometry Edge>2D |
| v’ Selected 3 Object{s) |e
Element] -
ource @None Delete Move Copy
© select[@] Select Al Rotation Axis
© Rotation Axis : [Z Axis] °)| = A et |
[Locate 0,0,0
e Select [Angle/Times] () 2 Points Vector X ¥ i
© Angle: “10”, Number of Times :“36” o
1,1, 1
@ Vesh Set : [Silo]
REVOIUton Informator‘ --------------------------------
@ Click [OK] Button (O Nenuniform @'balé Angle/Times v ; /
]

Ange| 10| Times | 36 = 4

|:| Two-way Extrusion
Property § 2
gl +

Mesh See |m v|




Procedure

4

viodel - Geometry

Click Right Mouse Button
and Select [Hide All]

Click [Front-Back Color]

Mesh > Element > Parameters
Select [2D] tab

Select [Change Csys]

Select [ (T3 ] Select Al

Select [Reverse Normal] Option

Click [OK] Button

Model nox

Ttem o] Color
) Mew Works
-4+¢, Coordinate System

s View Point

-3 Work Plane

s Datum

-1 Material

--HE Property

] Bedding Plane

E edding Plane AT

-y EXpOrt Shape 1R Ho o T T

S Mesh Control TS TS

-4 Mesh Mew Geometry Set

- Contact

& Element Parame  Import..

-7 Hinge Simplify...
Transform 3
Display Mode 3
Transparency 3
Sort 3

< >

Model Analysis Results

@ - -

Show All Meshes

=

Hide All Meshes

Shading+Wireframe Edge
Shading+Feature Edge
Shading

Wireframe Edge
Free-Face Wireframe Edge

Feature Edge

Mesh Set Colar
Element Type Color
Property Color

Material Color

Front-Back Colar

Change Mesh Color...

Random Caolar

Add/Modify Mesh Parameter

: (®) Reverse Normal (Z-Axis) i

() Align Element Csys

Base Element (z, w-axis)

|:|I |:|I i
Shift Orientation
ccw (+) cw ()
Property
1 1: {Undefined)
& e IO0OK i Cancel

Silo

3



Procedure

i l’ :] Material

Click [Create Isotropic] Button
ID:“1”, Name : “Mat”

Elastic Modulus : “2e11” N/m?
Poisson’s Ratio : “0.32”

Weight Density : “802*9.80665” N/m?3
Click [OK] Button

Click [Close] Button

Add/Medify Material

*

Mo Name

Type

| Create,., F|

Isotropic

Orthetropic
2D Equivalent
Interface and Pile

TMpOrT

Import from
Excel

Export to Excel

Renumber

Database

Material

..........................................................................

Model Type | Elastic

A Structure

General Thermal Time Dependent Temperature Dependent

Elastic Modulus(E)
Inc. of Elastic Modulus
Inc. of Elastic Modulus Ref, Height

Poisson's Ratio{v)

Unit Weight{y) e

Y
7864.9333

Basic Properties Direct Input Using Code B

Initial Stress Parameters

Ko Determinakion

Automatic

Manual

Thermal Parameter

Thermal Coefficent
Molecular vapor diffusion coefficient
Thermal diffusion enhancerment
Damping Ratio{For Dynamic)
Damping Ratio

Safety Result(Mohr-Coulomb)
CohesioniiC)
Frictional Angledn)

Tensile Strength

Anisotropy B

1e-006 | 1/m]

0| mz/sec

0

30000 | pyjem
3 | [deq]

0| me

Cancel Apply




Procedure

04 Property

Create [2D...]
Select [Shell] tab
D:“1”  Name : “Plate”
Material : [1: Mat]

Check off [Uniform Thickness]
TorT1:“0.003”
T2, T3, T4:“0”

Check on [Uniform Thickness]
Click [Option...] Button
Fiber Distance — Bottom : “0”
Click [OK] Button

Click [OK] Button

Click [Close] Button

Add/Modify Property

Mo Name Type Sub-Type

X

Create |+

1 D Shell 1D

Additional Options *
Material
Bending 1: Mat o | |l
Trans. Shear 1: Mat ~| £

0.833333

Bending Stiffness Ratio
Trans. Shear Thickness Ratio
Simpsan Integration Points

Fiber Distance

(O Distance

Create/Medify 2D Property

Plane Stress

Gauging Shell
Plane Strain

Axisymmetric

Geogrid(2D)

Materlal

..........................................................................

Material CSys

@ CSys
) angle

Monstructural Mass

[ 1indude Criling DOF
Multidayered Grid

Apply

4
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:‘ Constraint

Procedure

Select [36 Bottom] Nodes

Constraint >
(See Figure)
_ Basic Advanced  Auto
9 Click all Buttons
o Mame | Constraint-1 |
Boundary Set : [Support
y [Support] Object
@ Ciick [OK] Button Type |Node -
|E Selected 36 Object(s) 0:‘
DOF Symmetric Plane
[ anti-symmetric
V|§
Cancel




Procedure

®©00

Name : “Pressure”
Ref. CSys : [Global Rectangular]
Independent Var. : “Z”

From: “0” , To: “20” , Inc.: “1”
Value : “10+Z*Z”

Click [Calculate] Button

Click [OK] Button

Static Analysis > Static Load > self
Weight

Gz :“1”

Load Set : [Load]

Click [OK] Button

', Mesh > Prop./Csys./Func. > Function > General

Create/Modify Function

Spatial Non-spatial

(:‘) Value

0 10
R | 1 1
Il | 2 14
D | 3 19
B | 4 2%
Il | 5 35
R | 5 46
Il | 7 59
R | B 74
Il | 3 91
D | 10 110
B | 11 131
Il | 12 154
| 13 173
Scale Value
&

al

0|Tn | 20|Inc. |
werer| reie] @) @
410
160
7
10 //
260
4 210
3
L
= 160
110
&t -
-
/
10
4 & & 10 1z 18 16 18 20
z
Extrapolation | Closest Value ~

Gravity

Gravity

Mame | Gravity-1

Reference Object
Type Coordinate W
Ref, C5ys Global Rectangular  ~
Components
Gx | 0 |
Gy | ] |
Gz ......... | - | 0

Spatial Distribution

Base Function

MNone

Cancel Apply

sio | 5



Procedure

" Static Analysis > Static Load > Press.

Click [Top] view

Click [Face] tab

Object Type : [2D Element]
Select [738 Right Elements]
Direction Type : [Ref. CSys]
Ref. CSys : [Global Rectangular X]
Check off

[Uniformly Distributed Load]
Base Function : [Pressure]
P1~P4 : “-1”

Load Set : [Load]

Click [OK] Button

..........

| o i
egRef. CSys

o gType Ref, CSys

Global Rectangular  ~ | |+,

P T T T T T T T T T T T P P P PR PP P PP PP,

Load Set |Load

= 11]




Analysis > Analysis Case > General

‘Add/‘Mndify Analysis Case x

lysis Case Setting

Title : “Stress Evaluation”

0 | Analysis Control (2]
. . . i cuputconrol 9
@ solution Type : [Linear Static] ey
© Drag & Drop [Static Load] and
All Sets <<| > Active Sets
. . £ Mesh = Mesh
[Boundary COnd|t|on] to [Acﬂve Default Mesh Set" e gﬁ’:uh Mesh Set
HIEEY : =88 Boundary Condition
. &6 Support
SetS] Window -8 Ealic Load
gk Load
2 Contact Pair = Contact Pair

Click [OK] Button

Analysis > Perform

Click [OK] Button

[ solve Each Load Set Independently Sorting Name: o : Cancel Apply

FEA NX Solver

| Mame | Type | Description |

Stress Evaluation Linear Static

Hlcheck onioft O 5 o
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Results :

Procedure

© Double Click [S-MAX SHEAR TOP]

© Sclect [Deformed] for Mesh Shape at
[Result] Tab

4 Stress Evaluation > Linear Static > Shell Element Stresses

SHELL 3TRE3S
S-MAY. SHEAR TOP , Mim2

+1,27535e+005
0.5%
E+1 AT073e+008
1.0%
+1,06605e+005

1.4%

+9.61423e+007
3.0%
+5.56770e+007

[# Contour| jij) Smooth ~

IIQI Diagmml I@ Deform 'l

Results

Item

5-#» Reactions
5] Shell Elemnent Forces
2-{ ] Shell Element Stresses
f:l S-x TOP
~{_] 5-YY TOP
~{_| 5-ZZ TOP
] s-xv ToP
f:l S-MAJOR PRINCIPAL T.

Color

o HIERE 51X SHEAR TO
e R T — i

<

~{7] S-MAJOR PRINCIPAL ...
~{7] S-MINOR PRINCIPAL ...
-{7] 5-MAX SHEAR MAX
~{] S-VON MISES MAX
~{] S-Xx BOT

~{] S-¥v BOT

{7 S-ZZ BOT

{7 5-Xv BOT

~{7] S-MAJOR PRINCIPAL ...
~{7] S-MINOR PRINCIPAL ...
~{7] S-MAX SHEAR BOT

Model

Analysis | Results

i Edae Type - || 24 @

B Fil -

Vector ~
e_ iV | Deformed

Undeformed

=% 2[9

Results Deformed+Undeformed (Feature)
Item Deformed+Undeformed (Shading)
EIf:I Deformed+Undeformed ( Transparent)

Deformed+Undeformed (Wire)

[ B S P AT e )




