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Overview

= 3-D Linear Static Analysis

= Model
-Unit: N, cm
- Isotropic Elastic Material

- Solid Elements

= Load & Boundary Condition
- Face Pressure
- Nodal Force

= Result Evaluation
- Deformation

- Principal Stress
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W Modeling & Analysis Point

2D Modeling 2D 2 3D Modeling Constraint & Load Result

About this Training...

This tutorial model is composed of 3D solid elements generated by Extrude, Project, and Mirror functions from 2D elements. The analysis

is performed by defining the nodal load and the face pressure load of the element. Check the principal stress result of Solid with Clipping
Plane, Probe Result, Vector Plot function.

Learning Target

How to model 2D elements with K-Edge Area of Map Mesh
How to define from 2D element to 3D Solid element with Extrude, Project, Mirror function

How to check the result with Clipping Plane, Probe Result, and Vector Plot

Solid Block 1



/ 4 Analysis Setting

Procedure

Model Type : [3D]
Gravity Direction : [Y]
Unit System : [N, cm]

Click [OK] Button

Click Right Mouse Button in

Work Window and Select [Hide
All Guiders]
Move Work Plane

Select [XY-Plane]

Click [OK] Button

Analysis Setting >

Project Tile | Solid Block Engineer |:|

Desc, | |

Model Type Gravity Direction

Qox (2]

(::I Axisymmetric

Unit System

HE| | | seC b

Initial Parameters  wWater Parameters

Gravity Acceleration{g) 980.665 | cmfsec?
Initial Temperature Ijl [T]
Plane Strain Thickness om

Show All

Hide All

Show All Geometries
Hide All Geometries
Show All Meshes
Hide All Meshes

Maove Waork Plane

Show/Hide Guiders 3
Show All Guiders

Hide All Guiders

Show All Labels
Hide All Labels

Mowve Work Plane ¥

Ref. Flane  Three Points  MNormal

Plane Selected |

[ origin 0,0,0

[Jreverse Mormal

Reset to GCS




1 Geometry > Point & Curve > Polyline

Procedure

@ Location: (0, 4), <0, 3>, <7>,

<10, -2>, <0, -5> , <-2.5>

© Click [OK] Button
© Click [Normal] View

( ) “ABS x, y’, < > “REL dx, dy”
<7> same as <7, 0>

o ;Lucaﬁon

PolyLine 4

20 3D

(®) Input Start Location

Method | ABS x, v -
(") Through Multiple Points
E Select Point{s)

Method | Selection

Order
Ascending Descending

[ Make Face
[Link Start and End Paint

Geometry Set |Geometr}' Set-1 w |

7@ o i e

<0,3>

<7,0>

(0,4)

<0,-5>

2 midas FEA NX Training Series




4 .‘ Geometry > Point & Curve > AIC

Procedure

Center (0), Start (4), End (0, 4)
Center (12), Start (14.5), End (9.5)
Click [OK] Button

Geometry > Point & Curve> Line

SL (4), EL : <5.5>

SL:(7,7), EL: <0, -7>

SL: (12, 2.5), EL : <0, 3.5>

Click [OK] Button

Geometry > Point & Curve > Intersect

Select (B “Select All”

Click [Apply] Button

906000000000

Click [Cancle] Button
( ) “ABS x, y’, < >:“REL dx, dy”
(0) same as (0, 0), (4) same as (4, 0)

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

Arc

Method |ABS x, ¥

Geometry Set |GEDmetry Set-1

Intersect

3D

| E' Select Curve(s)

Geometry Set |GEDI‘|‘|E1I}' Set-1

2 &

7 O « ] c
Line k4
n an




-~y
, | Mesh > Generate > 2D > Map - Area

Procedure

Select “Manual Mapped

boundaries”

Select Edge Groups 1~4 (See Figure) Genarata mesh(Face) W

Size Method : 1
AutoFace Auto-Area MapFace Map-Ares

Property : “99” 0 Manual Mapped-Boundaries v |

Mesh Set : “Temp A” el | v Selected 1 Object(s) |(

Click [Apply] Button [ Selected 1 Object(s) |
[V Selected 2 Object(s) |
I= selected 10bject(s) |

e Size Method
@ size (O Division 1]t

Property

e Mesh Set Temp A w

ok || cancel [ apply | o |

Object Edge 3
v
. Object
Edge 2 1
*
Object Edge 4

Solid Block




ay
, Q‘ Mesh > Generate > 2D > Map - Area

Procedure

0 Select Edge Groups 1~4 (See Figure)

e Size Method : 1

© rroperty : “99” Generate meshiFace) Pt

@ Wesh set : “Temp B” AutoFace Auto-Area MapFace Map-Area Object Edge )

© ciick [Apply] Button dl\"lanual Mapped-Boundaries v |
[V Selected 2 Object(s) |
1% Selected 100gect) | Object
v Selected 1 Ojects) | 3 Edge 3
(5] selected 1 Object(s) | Object Edge 4

e Size Method
@®3ize () Division

[y

Property
|e a9 |99 {Undefined) V|
0 Mesh Set Temp B >

| ok || Cancel | Apply [>>]




, ‘ Mesh > Generate > 2D > May - Area

Procedure

0 Select Edge Groups 1~4 (See Figure)
e Size Method : Size : 1

e Property : “99”

© Vesh Set : Select “Temp B”

e Click [Apply] Button
O Cciick [Cancle] Button

Generate meshiFace)

AutoFace Auto-Area MapFace Map-Area

0 | Manual Mapped-Boundaries

v Selected 1 Object(s) |
| v Selected 1 Object(s) |
v Selected 2 Object(s) |
= Selected 10bject(s) |

e Size Method .
@size O Division 1f

e Property
a9

| 99: (Undefined)

0 Mesh Set

|Tem|:| B

0@ == ey @)

Object Edge 3

-

Object
Edge 1 A
Object Edge 4
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[
/ o ooel- Datum

Procedure — N Peeprarvar ><
Ttem D Color
@ NewWorks ] e gwerrrea e

Click Right Mouse Button and Select -+ Coordinate System Node->1D  1D->20} 2D->30 :
s View Point

“Show All” -3 Work Plane

Mesh > Protrude > Extrude

L. Origin | i v Selected 18 2D Element (s) q‘—%

[ Xeods i,

= Y-huis Show <-> Hide e Source () None : (@) Delete i) Move () Copy
R 7 us LEmannnn i
- [/ XY-Plane
[ [ VZ-Plane Extrude Direction

L. ] il XZ-Plane ! i : G
-1 Material | E Direction Selected |:
-HE Property

Source : [Delete] E?ﬁﬁ%%f;:;ﬁ?ne

3% Export Shape
1S Mesh Control

[E

o @ Mesh 11,1
- Contact 0 e e

: = Extrude Information

. H

Select [2D->3D] tab

Select “Temp A” Mesh Set mE

() 2 Points Vector X ¥ z
0,0,0
Extrusion Direction : “Z-Axis”

Select “Uniform” Optlon o4 Element Parameters

747 Hinge / (O MonUniform (@) Uniform | OffsetfTimes |
113 H ” Model Analysis Resufts
Select “Offset/Times Offset tmes [ 812

Offset : “1” | Times : “8” [ Two-way Extrusion

Property : “1”

Mesh Set : [Solid Block]

Click [OK] Button

B A+ Datum




Procedure

906000000000

, Mesh > Protrude > Pr oject

Select [2D->3D] tab

Select “Temp B” Mesh Set
Source : [Delete]

Project Target : “Three Point Plane”
Point1: (7,0, 8)

Point1: (7,7, 8)

Point 1: (17, 0, 6.5)

Projection Direction : “Z-Axis”
Size Method : Division : 8
Property : “1”

Mesh Set : Select [Solid Block]

Click [OK] Button

Project Mesh *

(1 J— :

Node->1D 1D-rews; 2D->3D |

o @ Three Points Plane

| 7,0,8
| 7,7,3 |
| 17,0,6.5 |
Projection Direction
@ | Direction Selected [
() 2 Points Vector X ¥ z
0,0,0
1,1, 1

() Shortest Path Line

Size Method
9 ()Size (@ Division 8;

Froperty

1 || 1: (Undefined) V|

|5::Iid Block v |

e |ZD Element->3D Element w~ |
i v Selected 48 Object(s) O
Source Oe %@Eglﬁ"@j@l’ﬂove (i copy
Project Target
] | Select Surface to Project

Solid Block



Procedure

0060000000000

’ ', Mesh > Transform > Mirror

Select (I “Select All”
Mirror Type : “Plane”
Select : “XZ-Plane”
Click “>>"" Button
Check “Merge Nodes”
Click [OK] Button
Click [Apply] Button
Select 0z “Select All”
Select : “YZ-Plane”
Click [Apply] Button
Select () “Select All”
Select : “XY-Plane”

Click [OK] Button

Mesh Move/Copy X
Translate Rotate Mimor  Scale  Sweep
Select Objet
(®) Mesh Set (iElement () Mode
vl Selected 2 Object(s)
e Mirror Type Plane e
I
e O | = Flane Selected
[ 2
() 3 Paints Plane
|:|I |:|I i
|:|I |:|I i
|:|I |:|I i
Copy Object
Mesh Set |Cupied Mesh Set
=4 L@ oKk | Can..c

----- [ il vZ-Plane

----- G fcree

| Advanced Opticn

(5]

Merge Modes

Tolerance | 0.001
Register Each Mesh Independently
(6 Cancel

4
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N

7z
7=

\\\\\\}'\\\\\\\\
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Procedure

Property

Create [3D]

ID:“1”, Name : “Block”
Select : “Element Csys”
Click €| Button (Material)

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

Model Type : “Elastic”

Elastic Modulus : 2.034e5 N/cm?
Poisson’s Ratio : “0.3”

Unit Weight : “0”

Click [OK] Button

Click [Close] Button

Select : “1: Mat” for Material
Click [OK] Button

Click [Close] Button

Add/Medify Property

X

Mo Mame Type
1 3D

Sub-Type
Solid

Create | =

Create/Modify 3D Property

Solid

Material CSys

Material @ :

Apply

Add/Modify Material

x

Mo Mame Type

‘ Create,,, 'J

Isotropic

Orthotropic
2D Equivalent
Interface and Pile

TMpOrT

Import from
Excel

Export to Excel

Renumber

Database

| Material

Structure

General  Thermal  Time Dependent Temperature Dependent

Direct Input Using Code B]
Initial Stress Parameters
1
Automatic
Manual Anisotropy B

Thermal Parameter

1e-006 | 1,TT]

Thermal Coeffident

Damping Ratio(For Dynamic)
Damping Ratio

Safety Result(Mohr-Coulomb)

0
0
3

Tensile Strength a

0 foc [ cance Apply

*

olor ~

Model Type Elastic il

midas FEA NX Training Series




4 Static Analysis > Boundary > Constraint

Procedure Constraint *

0 Select 85 Nodes Marked by Basic Advanced  Auto
“o” (Right Sidev See Figure) MName |Cor15traint—1 |
O cCiick [Tx, Ty, Tz] Button Object
Type |NodE o |
Q Boundary Set : [Support] o | = 85 Object(s) ’
0 Click [OK] Button | DOF Symmetric Plane

x|

[ anti-symmetric

|:|F‘.x |:|R11-I |:|F'.z

e Boundary Set |5up|:|ort V|

@@ @ ok [ concel | [Fopy |




1 Static Analysis > Static Load > Press.

Procedure

Select “Face”
Object Type : “3D Element Face”

Select 64 Element Faces Marked by

“o” (See Figure)
Direction : “Normal”
PorP1:“-100”

Load Set : “Tension”

Click [OK] Button

Pressure

MName |Ter|sior| |

D] 3D Element Face ~

r@ Selected 64 Object(s) —

Direction

Type Marmal ~

Ref, Coys Global Rectangular  ~ +

k4 Y Z
Magnitude
Uniformly Distributed Load
Base Function |Mone e P@
e PorPl | -100 | Njam? :
2 0 MNjcm2
P3 0 Mfcan?
P4 0| Njam2
Load Set |Tensior1 vl Sg!

B 50 oK Cancel

A\

AAAA

P

A

77
T

A

(RLRLEELS

AL

A

J

v
]

ALTLEY

i)
o

A
T
FRARRAAN,
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4 .‘ Analysis > Analysis Case > @General

Procedure

Add/Modify Analysis Case X
@ Title : “Stress Evaluation”
Q Analysis Type : [Linear Static] wassconve [
@ Drag & Drop [Static Load] and O i omuon
[Boundary Condition] to [Active analysis Case Model
All sets <= [== Active Sets
Sets] Window = @ Mesh
g Default Megh Set
. Solid Block
e Click [OK] Buttons =8 Boundary Condition
5 Support
. . £k Static Load
© i > Save : “Solid Block” = & T
2 Caontact Pair = Contact Pair
G Analysis > Perform
0 cick [OK] Button
FEA MNX Solver
| Name | Type |  Description |
Stress Evaluation Linear Static
[[150lve Each Load Set Independently Sorting Name .- Cancel 4

Check OnjOff

Cancel




=y Results:

Stress Evaluation > Linear Static > Displacemen ts

Procedure

0 Double Click [TOTAL
TRANSLATION(V)

© Sclect [Deformed] for Mesh Shape

at [Result] Tab

Results

i1

X

Itemn D
G2y CUsersituserttDesktopwFea NX 52 SEwL.
B  Post Style
- Default Style
E@ Stress Evaluation
& Linear static

T TRANSLATION (V)
ﬁ TY TRANSLATION (V)
ﬁ' TZ TRANSLATION (V)
ﬁ' TOTAL ROTATION (V)
[& RX ROTATION (V)
ﬁ' RY ROTATION (V)
-8 RZ ROTATION (V)
ﬁ TXY TRAMSLATION (V)
ﬁ' TYZ TRANSLATION (V)
- TZX TRANSLATION (V)
Bl-#7 Grid Forces

[-#7 Reacticns

-l Solid Stresses

= .ﬁ_DjspJammpntr.
LT

<

Model Analysis  Results

[ contour]

i) smooth ~ i edae Type - || 1% co

|2 Diagram|
Vee'

\& peform ~| B Fil -

Undeformed

@ Deformed |E

fc

2| &8
Resulis

Itemn

Deformed+Undeformed (Wire)
Deformed+Undeformed (Feature)

Deformad+Undeformed (Shading)

B ]

PORTTOWETErT

(
(
(
(

Deformed+Undeformed (Transparent)

DISPLACEMENT
TOTALT, tm

+2,1717%e-002
Gd%

+1.99051e-00z
2.8%

+1.80952e-002
4.1%

1.62884e-00z

2%
1.44756e-00z

8 midas FEA NX Training Series



Ay Results : .
@, Stress Evaluation > Linear Static > Solid Stresses

Procedure

S-PRINCIPAL & , Nfcm™Z

+3.30798e+002
0.5%
E+3 01899e+002
0.8%
+2,73000e+002

6%

@ Double Click [S-PRINCIPAL A(V)]

+2.44101e+002

(> Select [Feature Edge] for Edge

+2,152028+002

Type at [Result] tab

-1.59913e+001

Results 1 x

Item D
@ CUsersttuserwDeskiopWhea NX MR 2 S38wL.
=  Post Style
! Default Style
E-{7) Stress Evaluation
2B Linear Static
B Displacements
#2 Grid Forces
[-#> Reactions
aﬁ Solid Stresses

g S-XX

g sy

g 5-77

ﬁ S-XY

g S-¥7
— — o
[#3 contour| i) Smooth ~ e 8 Edge Type - I LS Comb g

_ } ) S-PRINCIPAL B (V)

[=4 Diagram ﬁ Deform No Edge g S-MAX SHEAR
Vector - [XYZ Direction ~ ~ Mesh Edge i) S-VON MISES

&) MEAN EFFECTIVE FRESSURE

General ||i’ Feature Edge @) SAFETY FACTOR

BB iemm

Free-face Mesh Edge

<

Model Analysis Results




Stress Evaluation > Linear Static > Solid Stresses

‘ Results :

Procedure

Define Plane X Clip & Slice Plane X
a Select [Clipping Plane] Slane1
@ sclect “Plane Direction - Y”
Ox @ Oz i
e Click [Reverse] Button O 3pPoints  (O2Points () Element Face
@ Click [Add] Button
|:| Degree Options
. Axis Display Capped Part
@ Ciick [Close] Button | p— _
[ pisplay Mesh Shape on Flane
@ Ciick [Close] Button Location 0,0,0 EA Aways show edges
2 Points Vector X ¥ z [IPiane Color - o
0,0,0 Plane Composite Intersection o
1,1, 1 e 0: Cwi] oo
o Close 5 :
Angle 360 |[deg]
SOLID STRESS
..................... SPRINCIPAL A, Njzr™2
Reverse ot S0Tse002
--------------------- _-0+3015998+D02
I 0.8%
+2,73000e+002
1.6%

+2,44101e+002
o

2,15202e+002

o

T
—+1,86302e+002
5.6%
—-+1,57403e+002
10.3%
—+1,28504e+002
21.4%

A%
\96051e+001

-1,59913e+001

Solid Block



Stress Evaluation > Linear Static > Solid Stresses

‘ Results :

Procedure

i@ Probe Results X
a Result > Advanced > Probe Entity Type ~ Color Value Tag Type
(O Node TagColor [ || l%‘:;ﬂﬁ:r::i::l p—
e Ent|ty Type . [Element] .@"ELEPE?"; Text Colar - - P :
. Results

@ Click [Max] Button =

Show Type jis] Value
6 Click [Close] Button Element 1769 Max: 30,7980

eMin Abs Max CI&O

garsereesiissiaee - SOLID STRESS
Close H S-PRIMCIPAL & , Micm™2
v

................... +3,30798e+002
0.5%
. +3.0189%-+002
o 0.8%
o . i +2,730008-+002
. 1

o

Cz.44101e+002
3

[IMin/Max value of Each Part

B
+2,15202e+002
T

. ~+1.86302e+002
5.6%
—41,57403e-4002
10.3%
= °+1 26304e+002
+9,96051e+001
20,9%
+7.07060e+001

15.1%

-1.59913e+001




