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There are 225 slides in this file, it is NOT the expectation that you show all of
them to the prospect/customer

The aim here is to provide a deck of slides that you can choose to “pick and
mix” from to show a workflow or solution that is appropriate to your
requirements

These slides describe the “Core” functionality. | have skipped some
icons/functions as they are only applicable for one of the add-on applications.

These can be used as the build up for a presentation on one of the add-on
applications like Laminates, Response Simulation, Thermal, Flow etc

As these slides are all built to a consistent style, doing a “pick and mix” will still
result in a clean looking presentation

Please note that after the Solver Language Environment slides, everything is
NX Nastran specific

Please provide any enhancements or suggestions to
Guy.Wills@Siemens.com (+44 1462 44 5029)

Slides 2 — 6 are not intended for Public use
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Slide Organisation (1)

» NX Advanced FEM File Organization » Master Part
» Basic file structure » Master Part
» Idealize and Multiple FEM’s » Material Property — Library
» Multiple SIM’s — Physical Property Override » Material Properties
» Multiple SIM’s — Physical Property & Thickness
Override

» Idealize Part
» Part Idealize Part
» Uses of the Idealize part
» Idealize Part — Idealize
» Idealize Part — Defeature Geometry
» ldealize Part — Partition
» Idealize Part — Midsurface
» Idealize Part — Subdivide Faces
» ldealize Part — Additional Modelling
» Idealize Part — Direct Modelling
» Idealize Part — Material Properties

» Multiple Solutions and subcase’s
» Variations

» Model Interaction

» Simulation Navigator — File View
Simulation Navigator — Easy Management
Simulation Navigator — Resource Bars
Interaction — RMB Over Screen Model
Mirror Display
Model Interaction — Show Only
Model Interaction — Show Adjacent
Model Interaction — Node Display
Model Interaction — Mesh Display
Model Interaction — Mesh Control Display

vV V.V vV vV VvV v v VY

» Solver Language Environment
» Solver Language Environment
» “NX Nastran Environment” — Ul Based on
Solver/Solution
» “ANSYS Environment” — Ul Based on Solver/Solution

» “ABAQUS Environment” — Ul Based on
Solver/Solution

Slides 2 — 6 are not intended for Public use



Slide Organisation (2)
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» FEM Part

>

| 2

>

vV vV vV vV VvV vV VvV VvV VvV vV VvV v vV vV Vv Y

v

FEM Part
NX Advanced Simulation : CAE Topology

NX CAE Topology — Geometric Abstraction
and Meshing

NX CAE Topology

NX CAE Topology — Auto Heal

NX CAE Topology — Split Edge

NX CAE Topology — Split Face

NX CAE Topology — Merge Edge

NX CAE Topology — Merge Face

NX CAE Topology — Match Edge

NX CAE Topology — Collapse Edge

NX CAE Topology — Face Repair

NX CAE Topology — Reset

NX CAE Topology — Mesh Updates
Physical Properties

Mesh Collectors

Node & Element Sets

Mesh Append

Mesh Import

Mesh Connections — Mesh Mating

Mesh Connections — Edge-Face Connection
Mesh Connections — Edge Contact Mesh
Mesh Connections — Surface Contact Mesh
Meshing — Mesh Points

Datum Coordinate Systems

Mesh Size Selection

» FEM Part (cont)

vV vV vV vV vV vV vV vV vV VvV VvV vV vV vV VvV VvV vV V VvV VvV VvV vV vV v VY VY

Mesh Controls

Meshing — OD Mesh

Meshing — 1D Element Cross Sections
Meshing — 1D Mesh

Meshing — 1D Mesh — Element Attributes
Meshing — 2D Dependant Mesh
Meshing — 2D Mapped Mesh

Meshing — 2D Mesh

Meshing — 2D Mesh Seeding for 3D Mesh
Meshing — 3D Swept Mesh

Meshing — Solid from Shell Mesh
Meshing — 3D Tetrahedral Mesh
Meshing — Node Create

Meshing — Node Between Nodes
Meshing — Node on Curve/Edge
Meshing — Node Translate

Meshing — Node Rotate

Meshing — Node Reflect

Meshing — Node Drag

Meshing — Node Align

Meshing — Node Displacement CSYS
Meshing — Node Re-Numbering
Meshing — Node Modify Coordinate
Meshing — Node Deletion

Meshing — Node & Element Information
Meshing — Node Displacement CSYS

» FEM Part (cont)

>

>

>

>

Meshing — Element Create

Meshing — Element Extrude

Meshing — Element Revolve

Meshing — Element Translate & Copy
Meshing — Element Copy & Project
Meshing — Element Copy & Reflect
Meshing — Shell Split

Meshing — Combine Tris

Meshing — Move Mode

Meshing — Element Re-label

Meshing — Element Connectivity
Meshing — Element Deletion

Meshing —Node & Element Information
Meshing — Mesh Unlock

Model Checking — Element Shape
Model Checking — Element Outlines
Model Checking — Duplicate Nodes
Model Checking — Element Normals

Slides 2 — 6 are not intended for Public use



Slide Organisation (3)
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» SIM Part — Pre-Processing
» Modeling Objects — Manager
» Modeling Objects — Contact Set Parameters
» Modeling Objects — Strategy Parameters

» Modeling Objects — Time Step

» Modeling Objects — Structural Output Requests
» Modeling Objects — Solution Parameters

» Modeling Objects — System Cells

» Surface to Surface — Contact

» Surface to Surface — Glue

» Loads - Force

» Loads — Bearing

» Loads — Torque

» Loads — Moment

» Loads — Pressure

» Loads — Hydrostatic Pressure

» Loads — Gravity

» Loads — Centrifugal

» Loads — Constant Temperature

» Loads — Nodal Force Location

» Constraints — User Defined

» Constraints — Enforced Displacement

» Constraints — Fixed, Translation & Rotation
» Constraints — Simply Supported

» Modeling Objects — Real Eigenvalue, Lanczos & Householder
» Modeling Objects — Forcing Frequencies — Direct & Modal

» SIM Part — Pre-Processing (cont)

| 2

vV vV vV vV vV vV VvV VvV vV vV VvV VvV vV vV VvV vV VvV VvV Vv Vv Vv v

v

Constraints — Slider

Constraints — Pinned

Constraints — Cylindrical

Constraints — Roller

Constraints — Symmetric

Constraints — Anti-Symmetric

Constraints — Velocity

Constraints — Acceleration

Constraints — Automatic Coupling
Constraints — Manual Coupling

Constraints — Enforced Motion Location
Boundary Condition Symbol Display Controls
Physical Property Overrides

Custom Units & Units Converter

Unit Selection

Boundary Condition Magnitude — Table Field
Boundary Condition Magnitude — Function Field
Solution

Solution — Containers and Re-using Data
Solution — Subcase Management

Solution — Attributes

Solution — Parameters

Solution — Comprehensive Check

Solution — Report Before Solve

Solution — Solve the Active Solution

Slides 2 — 6 are not intended for Public use
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vV V. V. vV V. V. V. V. V Y vV VvV VvV VvV v v Vv Y

» SIM Part — Post-Processing

NX — Integrated Post Processing
Results — Selection

Results — Animation

Results — Post View Display
Results — Post View Color Bar
Results — Post View Edges & Faces
Results — Identify

Results — Annotation Markers
Results — Previous / Next Mode or Iteration
Results — Post Views & Templates
Results — Multiple Viewports
Results — Post View Overlay
Plotting Paths

Graph Style

Graph Probing

Graph Windowing

Solution Report — After Solve
Export Visualisation Files

» Simulation Customer Defaults

>

vV V.V vV v v v v v

Customer Defaults — General

Customer Defaults — Model Preparation
Customer Defaults — Mesh Display

Customer Defaults — Node & Element Display
Customer Defaults — Mesh Controls

Customer Defaults — Boundary Condition Display
Customer Defaults — Threshold Values Nastran
Customer Defaults — Meshing

Customer Defaults — Analysis

Customer Defaults — Post Processor

Slides 2 — 6 are not intended for Public use
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Basic file structure

Simulation part

Simulation Mavigator

@

+

N

Name

%sir]
-8 fem 1

= blade_fem_i
< blade. prt
Polyagon Geometry

Eﬁ' 3D Collectors

+)- M I Connection Collectors
& & simulation Object Container
- B Load Container

K @ Pressure(l)

S E’ﬁ Constraint Container

M @ Fixed(1}

= é Solution 1

E@ Simulation Objects
Eﬁ,CDnstraints
M Fixed(1)

=& Subcase - Static Loads 1

= M Loads
R Pressure(l)

@Results

Environment
Active: NX NASTRAN - Structural
Default: NX NASTRAN - Structur

NX NASTRAN - Structural

Benefits
Working in a
concurrent
environment
Efficient use of
model and data re-
use
Efficient use of local
memory — not all files
need to be loaded p

_T_ New FEM and Simulation Kol

modell_sim1.sim
madel1_fem1.fem

modell _fem1_iprt

modell ol

Fee

Fo—

Fao

El

b
Simulation Name:
FEM Name:

'} Idealized Part Name:

[WEissociate to part!

[/D @Create Idealized Part

Yeaad

. Bodies to use

s

lation File View

h ¥

ess\n

) <57 blade

sim1
o fem 1
= blade_fem_i

Note — Write Access to Master Part is not required

@Use all bodies OSeIec‘c bodies OND bodies

[ Geometry Options... ]

Default Language:

Solver: NX NASTRAN Fj

Structural ;Aj

Analysis Type:

Description:
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Multiple Idealize and Multiple FEM’s

Benefits
Multiple analyses for same CAD
part
Multiple representations for different
analysis needs from same CAD part

= S FEM3 CAE user view

Idealize
Part

Master Part
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Multiple SIM’s — Physical Property Override

Simulation Navigator

SIM1 — Generic Steel —
(Inherited from o
Master Part)

Physical Property

D Type

Ok

Benefits
Quickly and easily
explore effects of
different materials
“What if” and
sensitivity studies

10
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Multiple SIM’s — Properties & Material Override

. Simulation Navigator "% "Override Mesh CollectorA... |0 = X
SIM1 —Inherited SIM2 — Propertles & Material pllams _ Override Mesh Collector Attributes A

Properties

ﬁ%%ﬁ};

OVG rrldeS = hr3 t Physical Property A

[ Type PSHELL 2 |=T_,|
Sy

& PSHELL1

D Shell Offset mm - 1
E EEnahle MCID

M McID Definition

= * MCID

E Elgnm‘e Midsurface Thickness
Set to default... |

FEM1

Cancel |

Benefits
Quickly and easily explore effects of
different materials, thicknesses, shell
offsets etc
“What if” and sensitivity studies

Idealize
Part




Multiple Solutions and Subcase’s

Solution 1

Solution 2

— Subcase 1

— Subcase 1

SIEMENS

Benefits
Quickly and easily explore
effects of different loading
conditions
Efficient analysis in complex
environments

Simulation
Container

Simulation
Containers g rorces)
= EH Constraint Container
=R 3 Fixced(1)
(= ] Fixed(2)
Solu nl
H E|:| Fixed(1)
Multiple s
Subcases
Multiple
Solutions

= Force(2)
= Force(3)
- M¥z Constraints
4] Fixed(2)

12
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Variati

ons

Simulation Part

FEM Part Additional
external FE data

No Idealized
part required

A

. Master Part

Simulation Part

FEM Part External FE
data

No Idealized or
Master Part
required

Benefits
Quickly and easily include external FE

data
Flexible work flows — work the way you
want to work
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Model Interaction

UGS PLM Software
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Simulation Navigator — File View

Simulation File View

<2 Yoke Pin
“ Yoke Bolt

2 Yoke Pin
& Yoke Bolt

Simulation
Centric View

Design Part
Centric View

Design Part

Centric View
with Unused
Parts Hidden

» Simulation File View

» Simulation Centric View for the
analysts

» Design Part Centric View for the
inverted view

» Active File shown in Blue

» Optionally any unused and open parts
can be hidden

» Easy to understand the file relationships

» Fast method of “Switching” active file —
Double Click

» Fast method to
create new
Simulation files

Simulation File View

47 Yaoke Bolt | 0 Make Displayed Part
a7 Yoke n Save
&7 Yoke Pin | 88 New FEM...

% Mew FEM and Simulation...
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Simulation Navigator — Easy Management

Active Solver
Environment

Simulation

Centric File

View
Simulation Navigator ’

Mame Environment Description

% block_sim1 Active: NX NASTRAN - Structural

/-,% block_fem1 Default: NX NASTRAN - Structural

MeSh OUt-Of- == block_fem1_i
Date SymbOI 2 block prt
Drag ‘n’

+- b Polygon Geometry

/’Hﬁ 30 Collectors
=i Drop from

-@ Simulation Object Container

- M Load Container ContalnerS
to Solution

Hide/Show of o corne
P0|ngn ke @ Bearinag{l}

= Hﬁ Constraint Container

models and & @ Fixed(l)

= lﬁ Solution 1 MX MASTRAM - Structugs SESTATIC 101 - Single Constraint

Meshes during e
imulation e cts

selection - Mz Constraints

M Fixed(1)
- & Subcase - Static Loads 1
Containers to TR oade
Organise related & Bearing(1)

CAE Data




Simulation Navigator — Easy Management

Simulation Navigator

Mame

= @8 Yoke Assy_fen & U

& Yoke Assy. Import Results...
+ b Polygon Ge % Mew Solution Process 4
+ E-@ 2D Colle ?'L'-& Physical Properties. ..
+- b /4 30 Collg 5] Modeling Objects. ..
= BT Connec) B salve all Solutions
+- Override Contains Simulation Summary

e E.@Simulation(ﬁ&iit,,.

b @ Face Gl Mode and Element Display
= B Load Contal Replace FEM. ..
M @ Force(l)

o-E8 Yoke Assy_fem1
a7 Yoke Assy_fem1_iprt
+ b Polygon Geometry

- 4% 2D Collectors

- Eﬁ"SD colld Edit Attribute Overrides...
= MU Conneci Display Settings 3
- B, MMC Select Al
¥ Owerride Containg Sort Alphabetically
o) & 40 Simulation ¢ Information

M @ Face Gl Chedk all 4

- M Load Container
K @ Force(l)
= Eﬁ(:onstraint Container

Element Shapes
Element Normals

Element Outlines
Duplicate Mode

- b
Mew Simulation Object  * B surface-to-Surface Contact
ke @ Fac

ﬁj Surface-to-Surface Gluing

S Y Load ¥ Delete Al
& @ For Select all

- M= Constr [4] nformation

=N =
W 4 oo User Defined Constraint

é Salu . Delete Al ém Enforced Displacement Constraint
= E‘_g Select Al %} Fixed Constraint
F Ii‘ Information %. Fixed Translation Constraint
= HﬁW 5, Fixed Rotation Constraint
b Fixed(1) &% Simply Supported Constraint
=& Subcase - Static Loads | 83 Pinned Constraint
- B Loads 24, Cyiindrical Constraint
M Force(1) % Slider Constraint
9 Results # Raller Constraint
$ Symmetric Constraint
& Anti-Symmetric Constraint
ﬁ Automatic Coupling
'@ Manual Coupling

= B Load Container

=] Fo
. Edit...
S E;ﬁ, Constraint C
M@ Fixedt)| S
= é Solution 1 s

= E-@ Simulatid Delete
K Face Glu Clone
- ¥z, Constrait Properties

el o i
2 e Fore
=) M}z Constr ¥ Delete Al 3% Moment
M@ Fixl Select all pﬁ Bearing
= é Salution 1 m Information @ Torgue
= -6 Simulation Objects | 22 Pressure
M Face Gluing(1) ﬂ:l Hydrostatic Pressure
- M=, Constraints i@ Gravity
B Fixed(1) & Centrifugal
=& Subcase - Static Loads 1 A Temperature Load

SIEMENS

olutio
E’@ Sim rfk Create Subcase. ..
W Faci Solution Attributes...
- M= Con Solver Parameters. ..
& Fixe B Rename
=& Subcas ¥ Delete
= E‘%’ 1 Clane
M | % Comprehensive Check
@ Results @ Solve...
Create Report
&5 ¥F Adopt Object
4+ Clear Result Out of Date Status

Open
Delete

Combined Loadcases. ..

Simulation Navigator

Mame

% Yoke Assy_sim]1

768 Yoke Assy_fem1

+- Override Container

+- B & simulation Object Container
+- B Load Container

H Hﬁ Constraint Container

s é Solution 1

E:: Collapse All
E7 Expand Al

@ Export to Browser
% Export to Spreadsheet

Columns 4
1, Properties




Simulation Navigator — Resource Bars

Simulation Navigator | [+

Post-Processing Navigator | [

XY Function Navigator | [

Name

Mam e

Mam e

% Yoke Assy_sim]

o8 Yoke Assy_fem

7 Yoke Assy_fem1_i.prt
=M Polygon Geometry
K Polygon Body_1
& Polygon Body_2
- B4 2D Collectors
2d_mesh(1) Container
= HE 3D Collectors
= M 3d_mesh{Z) Container
A 3d_mesh(2)
A 3d_mesh(1)
= M Il Connection Collectors
= M, MMC Collection
HF|€ auto_mmec_1
HF|€ auto_mmg_2
Owerride Container
3d_mesh{2) Container-Solid Prog
& - simulation Object Container
A @ Face Gluinag(l)
M Load Container
A @ Force(l)
M#=z Constraint Container
M @ Fixed(1}
é Salution 1
) & 4 simulation Objects
M Face Gluing(1)
s Eﬁ, Constraints
M Fixed(1)
=& Subcase - Static Loads 1
= i Loads
A Force(l)

@ Results

%Yoke Assy_sim]
@é Solution 1
@:Impor‘ced Results
= %}:yoke_ass',r_sim1_so|ution_l
Load Case 1
Load Case 2
Load Case 3
5 Displacement - Nodal
& Rotation - Nodal
B Stress - Element-Nod;
& Strain - Element-Nodal
& Applied Force - Nodal
B Applied Moment - No.
f& Reaction Force - No...
% Reaction Moment- M.
= %:copy_of_voke_assy_sim]_..
% Displacement - Nodal
B Rotation - Nodal
B Stress - Element-Nodal
B Strain - Element-Nodal
By Applied Force - Nodal
% Applied Moment - Nodal
% Reaction Force - Nodal
B Reaction Moment - Nodal
E Wiewports

ﬁTemplates

NX AFU Files- XY Tabular Functic
= @m Associated AFU
= %}"User.ﬁ.FU
¥ Nastran OP2 Files- Sort2 Results
= Sample_Frequencv_resuIts
+ {Iﬂ}DispIacement:Subcase 1

+-{lr} Stress- TOP(Subcase 1)
= Sample_Time_Response_res
= {Iﬁ}DispIacement:Subcase 1
| Node 3: Tx
| Node 3: Ty
[ Node 3:
[ Node 3:
[ Mode 3:
™ Mode 3:
| Node 3: #TransMag
+ {Iﬂ}.ﬁ.cceleration:Suhcase 1}
[} Stress({Subcase 1)
+-{~} Force(Subcase 1)
+ {Iﬁ}Reaction Force(Subcase
ftx) Math Functions
EXY Graph Templates
=] HE Default Graph Template
 Title
J Legends
J~ Grid Options
J Curwve Options
" Complex Options
X Axis Options

SIEMENS

» Resource Bars for

Simulation

J Y Axis Options

» Simulation
» Post Processing

» XY Functions

Process Studio

Simulation Wizard

=\

MX CAE Stress Wizard
gt’ess_wizard

Simulation Wizard

NX CAE Vibration Wizard
vi!:-raﬁ_on_'.wizard
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Simulation Navigator — Resource Bars

ROIES

= Industry Specific ") O Industry Specific ": > I nd ustry Specifl C

= System Defaults

. ot » Advanced & Essentials
6" BIVW Essentials (Sample] : © . . - (=) > G e n e r al

_ Advanced with full ment .
gﬁ CaAM Advanced .-_'-‘ > Asse m b |y N aVI g ator
- » Part Navigator

ssentials with full meny > H i St O ry

? \ Consumer Products Adv

o (Sample)

» Internet Explorer

» On-Line Help

19
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Interaction — RMB Over Screen Model

» RMB Over Screen Entities
enables fast access to
a functionality applicable to the

om List...

highlighted item

Delete

Edit Object Display...

Properties

Properties

ram List...

Create Load
User Defined Constraint
Create Simulation Ob Enforced Displacement Constraint

Hide

Moment Edit Display...

Create Simulation Object ¥ Bearing Fropcetics Simply Supported Canstraint

Hide Torgue Pinned Constraint

Cylindrical Constraint

Edit Display... .
: (L= Hydrostatic Pressure Automati upling

Praperties
pert Temperature Load Manual Coupling

20
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Mirror Display
» Mirror Display is powerful for
visualising Symmetric models

» Mirror Plane can be set
anywhere

» Post View Settings work with
the Mirror Display

21
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Model Interaction — Show Only

X Show Only el » Reduce the complexity of geometry on the screen
" Select Object(7) @
’T1 | Apply | | Cancel |

» Focus on a sub-set of the model
» Selection Methods
» Tangent Faces
» Adjacent Faces
» Fillet Faces Simulation Navigaios

Mame

» Cylindrical Faces
» Sliver Faces

» Hide/Show from the
Simulation Navigation

» Used during other Show

commands to simply i
the screen

No Selection Filter [w E' ) % ™, | [Nomethod

No Selection Filter [E%

22
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Model Interaction — Show Adjacent

— » Show Adjacent to “grow” visible
 selsczchise related geometry

o o) (o)

» Selection Methods
» Tangent Faces

Adjacent Faces

Fillet Faces

Cylindrical Faces

Sliver Faces

23
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Model Interaction — Node Display

' | Node and Element Display

Node Marker

) » Node Display options

s » None (default)
== | » Dot

» Asterisk

» Color
» Element Display options

» Coarse (default)

» Medium

» Fine

24
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Model Interaction — Mesh Display

= E._!_;; 3D Collectors

» Mesh Display
» By Collector

Rename

Delete

Equ:litAttributv':s... > By Mesh

Che

» Mesh Display options

» Colour

i Color : '\.__ \ el ‘ : \-:‘?.--- | > Edge COIOur
Edge Color When Shaded Gl Lt et gt .
| [ Display Internal Edges _ : My, .“ L, A\ . \ > Sh rin k Perce ntage

Element Shrink Percentage

» 2d Element Normals

w Mesh Collector Display
Color

Edge ColorWhen Shaded

| Default Info -
g —— — I
Select New | Re-highlight

Element Shrink Percentage

2D Element Normals:

Type

Caolor

Default Info
r OK __ Apply |1 Cancel |
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Model Interaction — Mesh Control Display

| ™ | Mesh Control Display (TR

Global Edge Density

20
Symbol Size n

1

» Mesh Control Symbol display
Mapped Mesh Edge Density > S|Ze
» Shaded

» With Text Value

Symbol Size

Face Density

Symbol Size

Mesh Mating

symbal Size
1
D Show Through Display

Generic Properties

D Shade Symbols
D Simple value Text Display

r Ok 1 | Apply | | Cancel ]

Simulation Navigator

Mame

26
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Solver Language Environment
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Solver Language Environment

» PLM XML definitions enable
rapid change & addition of
solver languages

» All Loads, Boundary Conditions,
Element Types, and Solver
Inputs reflect selected solution
environment

NX Nastran

Solver
NX Nastran Design

Solver
NX Thermal-Flow

NX Space Systems Thermal

NX Electronic Systems Cooling

Structural

Simulation

w0
m
m
c
[
=

‘

T
NLSTATIC 106
SEDFREQ 108
SEDTRAM 109
SEMFREQ 111

W
m
3
z
]

DVML 601, 106
DVML 601, 129
MLSCSH 153

i

=

MLSTATIC 106

Adh

\ d
Thermal-Flow

28
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Solver Language Environment (cont)

Solver i Solution Type

MSC Nastran Structural SESTATIC 101 - Single C

> Non—UGS SOIVer SESTATIC 101 - Multip

SEBUCKL 105
support
NLSCSH 1
SESTATIC 101 - Single Constraint
SESTATIC 101 - Multiple Constraint

Solver

Import Of I_deaS I.DEAS UNV - OEAS UV
Universal file with CAE
data only

29



“NX Nastran Environment”
— Ul Based on Solver/Solution

» Selected at FEM part
file creation

» Mesh creation

» Selected at Solution
creation in SIM part

» Solution creation and
editing

» Defines Sub-Case
options

Benefits
User interface words
are familiar
Elements, Loads,
Boundary Conditions
etc are all in the words

of the selected Solver /

% Create Solution
Ham e

Solver

Anshyiis Typs

Salution Type
[l st wtically (R

SESTATIC 101

Filtes

Eelectian

Hame

% 30 Mash

Selection Steps

=)

B Type

Destination Collector

el rutomasic Mode

% Structural Output Requests
Hame I
Lakel
Préview Output Beguasts
Ensble A8 Output Requeiis
Disabde All Owtput Beguests

Displacenent Farce
MPC Farces
Sram Sorain Energy Sress

Kingeic Engrgy

apphed Load

[l Enahile ACCFLERATION Reguest

Soring [:e":-\. i
Sutput Medium [FeoT
Dara Fomas [mEaL
Random Funcoions | Mone

Latity Selection

% 20 Mash

Twpe

Meshing Methad
I

Destination Collector

[ cnsomantic Mode

I

Destination Callectiar

A ausamatic Made

% "Solutian Paramatars

—==%

Frewes

=TT
Enable &8

Divable 28

Grid Paint Ferca
SPC Forces

< &5 =1

O B

T
Equevalent tlem l:‘,'. CEEAM

VI I\

=%

Hare [Eoiution Parameter]

Labsel
a5
=
Er
CH
k)
KL
MK
op
o-R
51
U
w2
WIMASS
w3
WIFL

W

% force

Type

= Magnitude and dire

fame

Madel Objects 1o Create Farce On
* Seloct Object (0}
Fxclucled

Magnitede

Farse

Direction

¥ Specify vector i)

|| (€ | (L | [

L
]




“ANSYS Environment”
— Ul Based on Solver/Solution

Benefits
User interface words are
familiar
Elements, Loads,
Boundary Conditions etc
are all in the words of the
selected Solver

Name |3oluty
Schenr | ansvs

Aralysin Ty | Structues

Solution Ty [Linesr Szatics

(=] smancaly Creare Seep ar Subrase

Lingar Statics
D scription

|Farmat Companents
Seratch D ctony
[“Trun Job in Foreground

GCeneral | Quiput conarols

A inermia Relisf
alganthm Somne
Salutian Tolerance

52 1+ Multigker 1

Defmult Temperansrs (TREF) |20

Jilse

Starting Tim e (TIME) LEC -

Type

P— '—-I
|..r_;.‘=mn.. -

[ Equialent Elem| 7 sou045
Destination Callectar ‘-_'A_.f LR
o] sitom atic Mode ::{I S

] ®
[ evming

Selestion Segn

Kesh Type

Destination Collectar

[ cnsomantic Mode

I ¢

>

N |Folution
Sckver [ansvs [
Analyuii Type |3!rl.;:l.'a ':'
5o Type  |Moda [
modal A
Cencrption [
[ Run Jabs in Faregreund
[T Foman Com ponents
Scratch Dirscicey
I | =
General | Qurput conrals
Starting Time (TIME) vec = ol

Ineria Relief
Mode Ganeratian
Humbeer of Modes

Frequency Ranges - Leser |

Frequency Range - Upper Limin | 10000

algonthm LancE
Salutan Tolerance
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Selection
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>
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“ABAQUS Environment”
— Ul Based on Solver/Solution

SIEMENS

» Selected at FEM part
file creation

» Mesh creation

» Selected at Solution
creation in SIM part

» Solution creation and
editing

» Defines Sub-Case
options

Benefits
User interface words are
familiar
Elements, Loads,
Boundary Conditions etc
are all in the words of the

selected Solver /

% Create Solution
Hame 154 Hame

salver | s Sabver Type: ABACUS

Analvi & Srucs
*’llfs-;laaefslru::u'a b
Sedutian: Ceneral Anahyuis
Seluticn Type [:.e--:-a! Analyiis
STep
[l ntomatically Create Step or Subcae
. General
Ceneral Analysls
D scrigticn
Cescrption
L1+
Defaul; Temperanure .
| HLGEGM
Cefauk Time r
Unstable Problem Methad |Mone
Deelault Fregquency P
Stabslize Facter

] Hode Prine - Cosplacement

[l Hode Pring - Reaction Force
[ 1 Prie - Seress
% 30 Mesh [ risit - Msses Eguivalens Stress
[l Pris - Serain
| ‘.-:\_:“::cm '_:l LN Prissit - S5rain En-sngne

r r [ | Comaaes Pring - Sress
Equivabent Elem| /7] ca0e

[ cantacs Print - Displacen nt
Destinatlon Colleciar 1 '-1'1} THa Temparature Pro-Load

[l At mtic Made _-"i;l':;nu

f:i:_““'

é ::;3 =]

Pre-Load Type | Hone
Farce Predtoad

- Han
Owérall Clement Size | 10. Pre-Load Tyee | ane

Boundary Condition Field Cvalestion A

sec = ol
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Evaluarsan Time |

% 20 Mapped Mesh

Evaluaoon Frequency |
Types

Elemeni Type

Dk Cancal

=

Destination Callectiar

A ausamatic Made

"3 =" W Create Solution Step or Subrase 3 — W

Mesh Type

[ Auznmatic Made

"% 730 Swept Mesh

Selection Steps
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Master Part

» ldealized part is NOT a requirement

Simulation Part

SIEMENS

» Full NX CAD modelling functionality is available for
bwldmg models for CAE purposes

w N)( 5 Madehng [madel1 prt (Madlﬁed] ]

ﬂ:‘" Start- = i
W MW &

By
NS

FEM Part

g}ﬂle Edit View Inzert Format Tools Assemblies |nformation Analysis Preferences Window Help

FEQOQ&OL

e @& -,

No Selection Filter [v| H’—l' o "’ -

Ingert]Fofmat Tools Assemblies |nformation Analysis Preferences Window Hel

Select objects and use MB3. or double-click an object F4 sketch.. L
. > Datum/Point 3
= o
. = 1 ay \ — 4 S memar el )
Master Part S Z4PLBNNTTOOTT | e
— Design Feature 3
Feature Operation be m m Associative Copy 3
=+ : < s ol = <

ﬁ T E] Z d- ‘s ..' t“ :' - ‘d’ 3 Combine Bodies 3
Trim 3
‘ Edit Surface - 3] Offsct/scale b
T & 2 i3 L ' 3*‘ Detail Feature »

{ & \,@Qk g N 2| f}l‘ L
= = — Surface 3
Mesh Surface 3
Sweep 3
Flange Surface 3
Facet Body 3
Direct Modeling 3
Sheet Metal Feature »

| Parts List...

b o O

™N S A - B

/ Line..

™ Arc/Circle...

EEQ& O

Lol

?-0-

4
»

O/ Basic Curves...
] Rectangle...
G) Polygon...

Chamfer...

Ellipse...
Parabola...
Hyperbola...

General Conic...

Helix...

Law Curve...

5 Curve on Surface...

¢

Spline...
Studio Spline...
Fit Spline...

>

Text..

o | Associative

/" Line Point-Point...

wza Line PointXYZ..

N

Line Point-Parallel...

Line Point-Perpendicular...
Line Point-Tangent...

2 Line Tangent-Tangent...

% Unbounded Line

Arc Point-Point-Point...

. Arc Point-Point-Tangent...

Circle Point-Point-Point...

Circle Center-Point...

Circle Center-Radius...

ORA[NOQ AU/ 7

Circle Center-Tangent...

Arc Tangent-Tangent-Tange

Arc Tangent-Tangent-Radius

Circle Point-Point-Tangent...
Circle Tangent-Tangent-Tan:

Circle Tangent-Tangent-Radi




Material Property

_T_ Materials

— Library

Search Criveria
Maieralt
Libirary Relevanc
Ha= e

Category

Category

Type

Material & Category
AlSI_410_55 METAL
ALUMINUM_2014 METAL
ALUMINUM_G50a1 METAL
S/STFFI _PH1S.§ METAI

0

Materials Inherited Part

Name [a1s1_310_ss

Category [H.E!'Z‘BL

Library Reference [18

Isotropic OrthotropicH Anisotropic" FIuid]

Basic Structural

Mass Density ['T. 92781&] [kg;"mm-@

lv)

Reference Temperature S

Young s Modulus [TEBLE! ] [mN,-"mm-‘Q[kPa}q

Poisson s Ratio

Shear Modulus [ ] [Nlmm-‘\E[MPa} Lq

Stress/Strain :]

<

Thermal Expansion Coefficient -

>

[ Ok ” Apply ][ Back ][ Cancel ]

SIEMENS

Import from Material
Property Library

» Metals
» Plastics
|sotropic

@]giglelige]e][e

Anisotropic
» Fluids

Assign to Parts

Create new based on
existing materials




Material Properties

SIEMENS

Isomopic | Onbatogic searapic | Fluid | I50mepic | Onbobogic | Andatrapic | Fluid
Easic Structural A. Thermal Expansion Coefilcizer |— & l'm i CO n Stant Val u eS
PR Denalty l Strength A o =
e = Variable Values defined
NI S l ate Tensde Strength | r""'.lv'N"-"."“-: ':! by a Table
feen s e Iz Max Alcwable Strasein Tensian | 1 [Wamsames =
Ll | - Max Allowable Stress in Compressian | [Mymmezinra ol U N ItS se | eCtI on
SressSrmin | - - —_
Max Allowable in plang Shear Sress | [h-r- s2iMPa e
Theml Expaniian Cosfficient |".'.-‘. (i) —_—
May Allzwable Strain in Tension | o = I
| [ Pt Adding new materials to
Thermal v H 1
ol ||| voxstomaie ipansshewrsim [ the Library is documented
Durability v Tsai-Wu Interaction Coefficiant {F1 2 | mRAd/HA2 el in the On_line help
Thermal M
Theemal Conductivity zanze | @ [microwienc
Specilic Heat 'ﬂ Mass Density [’?, 92’?813] & [kg/’mm-\B
Larent Hear | f|'--} L, = Reference Temperature
¥oung s Modulus
Ispmopic]| Orkatrepic [ Anisoerapic] Fluia Poisson s Ratio
A
Mix in plane Shesr Stress HimmAziara) ) = Shear Modulus tt;: m3«3
M in plane Shedr Strain
Taalwu interaction Cosfficient F12) [ f—y [l ustropic | Orthosrapic] | Antsomopic | Fluid |
z unit Mays Denyiny | = [kpimma3 =l e
Toung s Mad | = | = I B [ eziorn Reference Temperaturs Ii
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Thermal Conductviny | 'ﬁ| E w |wimec [ e |
Max Soress in Tension | | Hmma2era) el ; r.-: " | )
M Strésd in Comprédsion | | Wimma2ar) o 4 'E‘l ‘il m I
Max Strain in Tensioen [ [ 5 "il 'i'l ) "il El —
M SErain In Compression | | Gl r"'.l I..l - r"'.l l"'.j =
Thesmal Expansian Coslficiest [ c [l

1 i ] & El 0
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SIEMENS

Idealize Part

Simulation part

Uses of the Idealize part

» Read only Master Part

FEM Part » Therefore can not change the Master Part
—— geometry

» Vital in a Managed Environment

» “What If " exploration or studies based on the
same Master Part

» Geometry Reduction or Abstraction

» Additional Geometry or Datums

Benefits

Support Concurrent Engineering
Associativity to Master Model




SIEMENS

Uses of the Idealize part

Idealize Idealize Idealize Idealize
Part _ Part

» “What If ” exploration or studies based on the
same Master Part

» Removing geometry
» By type and size — Holes and Blends

» By selection — Auto saved methods for
updates

» Adding Additional Modelling features, holes,
blends, chamfers, ribs, bosses etc

» Different materials from the Master Part
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SIEMENS

Uses of the Idealize part

Idealize Idealize Idealize Idealize Idealize Idealize
Part Part Part Part

o

» Geometry Reduction or Abstraction

» One or more significant geometry changes to the
Master Part

» Symmetric, Asymmetric or Axisymmetric models
» Mid-Surface
» Partition or Surface Splitting

» Load/Restraint Application

» Local mesh control

» Mesh Mating condition — common mesh across
boundary
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SIEMENS

Uses of the Idealize part

Idealize Idealize Idealize
Part

» Additional Geometry

» Datums like Coordinate Systems

» Curves and points to place FEM
entities

» Lumped Mass

» Rigid Elements

41



SIEMENS

Idealize Part — Idealize

» Removing Holes and Blends
» Based on their size
» Manual selection

% idealize

Idealize Idealize Idealize Idealize
Part _ Part Part

42



SIEMENS

Idealize Part — Defeature Geometry

Idealize

Part _

» Removing Geometry by Selection
» Method saved for Update replays

Pick outermost face as seed

L S
» o unaary
fac

Selected faces H i

-

Ll

Resulting “De-feature”




SIEMENS

ldealize Part — Partition

Cutting part(s) into multiple
volumes that share common
faces

» Cutting part(s) into multiple

surface patches that share

Fartition Ceometry Mathod common edges

» Load/Restraint Application

» Local mesh control

» Mesh Mating condition —
common mesh across boundary

» Associative or Non-Associative

to model
Idealize Idealize Idealize Idealize Idealize Idealize
Part Part Part Part

Part
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SIEMENS

ldealize Part — Midsurface

» Automatic Midsurface generation
» Face Pair technique
» Offset technique
» Using another Sheet Body to
define the Midsurface
» Proportional Thickness or
Specific value

Idealize Idealize Idealize Idealize Idealize Idealize
Part Part Part Part Part
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SIEMENS

ldealize Part — Subdivide Faces

» Subdividing Faces
» Intersection of Datum
Planes
» Intersection of Faces
» Projected Curves and
Edges
» Projected Line between
2 points
» Load/Restraint Application

a » Local mesh control

Idealize Idealize Idealize Idealize Idealize Idealize
Part : Part Part

Part Part
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SIEMENS
|dealize Part — Additional Modelling

B 5 - Modeling - [modeld.prt {(Modilied) |

- Ede Edit Yew Ingemr Fogmar Tooly  Awsembiles nfoemamon Anafnis Preferemces windgw Help

‘Eir !-' et ;{r:t;?ifz-?um ALK AR M » All modelling functionality is

e B R D oA S ; available

I 5 Foi e s » Datums, curves, holes, blends,
chamfers, ribs, bosses, surfaces,

solids etc etc

lagert | Format  Tedls Assembles Iefomation Anabvsis  Breferences Windgw Help
5 skench 5 r i =l Bralis -
Ol EEO O S
Datum Paint ]
™ A - - - s W
s Line
Curve from Curet B | ™ soormiele
tvn-e from Badies * ARG :ll'.l:ge

slan FEat D Batic Cuanves
Dgaign Frature Lines Poler-Fod

Associatve Copy Y Chagfer Line PeintXYg

Idealize Idealize Idealize _
Part Part Part Trim () poivoon s, Ling Paint Perpendicyle

3 Line Point-Tangent

Cambine Badees L Eeciangle A7 Line Paint Pagallsl

- DffsersScale =3 Ellipes

Dietai| Featwane {;: Farabzla - Line Tangent-Tangent
Surface . pvperbola wir Unbounded Line
Menh Surfase e General Conic = dre Pget Paing Paint
SwEep B riehs Y ArC Podnr-Poing: Tangent
Flange Surlsce T gy Cunee 1 Arc Taggent-Tangent Tangent

e Tangpet Tasgaet Raskig
Facet Body Le Cprve on Surface
T} Circle Paint-Paint-Poant

Direct Modeling ~ Gpling

Master Part et | sado it \ Eicle PolotPeint Tanpere
= . £it Spline 7 circle Tangern-Tangens Tangens
e ENecE = Circle Tangert-Tangent-Ragdiut

i ) Cirelg Center-Paing

-
<_ - i ~—
- - . (A Circle Cener-Radug
_ =

- et (=} Circle Conter-Tangent




SIEMENS
Idealize Part — Direct Modelling

Direct Modelling (DMX)

Editing parts with no CAD
features — Imported geometry

Surrounding BREP updated —
Tangency maintained

Surfaces Resized — Fillets

Surfaces Replaced

Little End Moved

MName
+ @.Modlﬂ Views
- Model History
&4 %% Body (0)
(it

Bolt Holes moved
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SIEMENS

Idealize Part — Material Properties

% Materials
Category

Material &
STEEL-ROLLED

Override Material

Materials Inherited & Part

STEEL CA\GuyWills\Demo_Stuff\NX5_CAE\NX5_...

Master Part Material

STEEL-ROLLED

» Set the Material Properties of the
body(s) different from the Master Part

» “What If ” studies of different materials

Shear Mot | @ [N/mma2iura) [
Stress/Strain TRELE | )

Thermal Expansion Coefficient |1.728e-0 | ]
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SIEMENS

FEM Part

Simulation part

» Uses of the FEM part
» Geometry Abstraction — CAE Topology

FEW P » Model Organisation using Collectors
» Meshing
| » Automatic
Idealize Part
» Manual

» Mesh Connections

Master Part » Model Checking
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SIEMENS

NX Advanced Simulation : CAE Topology

» CAE Topology
» What is it?

% Mesh Options | X
» An abstracted layer of CAE specific topology with CAE Model Tolerances
specific modeling tools, over and above that provided by snel Festure (EorEenen Size
CAD 0

.0

» Initially one polygon face is created for each CAD face [@process Filers

Fillet Pre-Processin

» What does it do?

Minimum Radius

Maximum Radius

» Automatically simplifies geometry by removing irregular
and tiny features to allow effective CAE meshing

» Fully Manual through to a Fully Automatic process. Best
practise is a mix of Manual and Automatic simplification

» Why is it valuable?

» Reduces the time to mesh and the number of elements
generated (reducing solve time) while improving element
guality and results accuracy
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NX CAE Topology
— Geometric Abstraction and Meshing

Sliver Surface

opology /

I

Small Edge

Gap .

Design Geometry Realities
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SIEMENS
NX CAE Topology

0.02mm wide sliver

A



SIEMENS
NX CAE Topology
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SIEMENS
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NX CAE Topology



SIEMENS
NX CAE Topology — Auto Heal

T. Auto Heal Geometry

» Healing of CAE Topology

Selection

o Select Object (1
' Selected faces

Model Tolerances

Small Feature [L mm 7 Complete mOdeI

Auto calculation of “Small Feature” value

» Also removes sharp sliver like corners
Before Heal

N 4«

After Heal




SIEMENS

NX CAE Topology — Split Edge

» Split an Edge

» To define separate Boundary
Conditions along a Polygon
edge

» Point Selection
» Control mesh density
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SIEMENS

NX CAE Topology — Split Face

» Split Face

» Split a polygon face along
a projected line

» Mesh control

» Boundary Condition control
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SIEMENS

NX CAE Topology — Merge Edge

Merge Edge

» Merges 2 polygon edges
that share a vertex into
one polygon edge

» Used to “recover” Split
Edges
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NX CAE Topology — Merge Face

» Merge Face

» Merge two separate
polygon faces into a
single polygon face
along a common
polygon edge

» Commonly before and after
an Auto Heal

» Before or After Meshing

» Used to remove data to get
a better quality mesh
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NX CAE Topology — Match Edge

Match one polygon
edge to a second
polygon edge

» Result is a single
polygon edge

» Used to “tidy up” or
repair poor quality
geometry
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— LY
F Select collapse point on Edge

» Collapses the selected
polygon edge to a
selected point on the
edge

SIEMENS
NX CAE Topology — Collapse Edge

» Used to get manual
control over how small
edges are collapsed

——— )



SIEMENS

NX CAE Topology — Face Repair

T‘" Face Create/Repair :'_K_

Selection A — . -

¥ Select Faces/Free Boundary (0)

» Create a new polygon
face to fill a hole

» Repair a poor quality
polygon face

65



» Resets the selected
polygon geometry to it’s
original state — ie one for
one with the CAD
surfaces

|
SIEMENS
NX CAE Topology — Reset

» Recover data for including
In Mesh
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SIEMENS

NX CAE Topology — Mesh Updates

{20 C tOrs
& Thinshell(1}
MG 2d_meshil)

CAE Topology changes can be done
before and after Meshes are applied

After a change (like Merge Face) the Mesh
Is flagged “out of date”

» In the Simulation Navigator

» Mesh Update icon

Note if multiple meshes exist, only the
changed ones are flagged as “out of date”
and updated

Allows for multiple CAE Topology changes
and one mesh update
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SIEMENS
Physical Properties

— » Physical Property is Solver and

e — Element dependant - :
- M » Family of Elements - =
D‘ "EA » Material Reference —
- ooy Commonly referred to as PID rr—
=c Often used to identify

different parts in an
Selection Assembly

Label
1
3

Mame
PSOLIDT
PSHELL1

Type
PSOLID
PSHELL

% PEUSH e % PSOLID % PSHELL

Hame Hare |rsorIng

Hume

rargral |iherived .':JE'

Lakisl Lake|

- —
Suffress | Damping | Recovery Coeff| Plasie Srain

_ : - a1 |
Stffmess. In X Tramslasion | M max ol lEratle —
Integeation Metwark | Default ] Marerial 2 | Use bazenal 1 =l 2%
stiffress, in ¥ Transhatian Hmi- B i |‘__'|
Seress Output Locaton | Default >l Material 3 Use Materal 1 = (&)
Stiffress, in 2 Trasalatian | W - o
Intégeation Scheme | Defaul >l Material 4 [nane =[]
Suffreess, In X Rosation L. : I"L
[ | Fauikt Thickn T am -l
stiffress. in ¥ Rotation | noo- oK Cancel DR T 1 ==
e [ e | W - ;.‘ Rending Coslficient of Inertia Ratia |1

Tramsverse Shear Thickness Racia
% PHEAM

Homstnuciural Miss

r | PRERMI
e PREAM Fibier Distance, 71

Lakel

Fiber Cescance, 22

Dk I Cancal

Sernan Inkenzed fram geoe
Mareral |mnhesiced = Fag)

Homssnuctural Mass, End 2 [ ke ]

Dk, Cancal

kalee

Womserucrural Mass, End B |0

Dk Cancal



Mesh Collectors

SIEMENS

| ™ | Mesh Collector (W [T X % [Mesh Collector [0 %

Element Family 0 Element Family

Collector Type Concentrated Mass Collector Type

Properties Properties

Type

Concentrated Mass Co|
f 1 Apply || Cancel |

MName

Name

Element Topeology

Element Family

Collector Type

-
| ™ | Mesh Collector (2 r_‘ apply || Cancel |

Properties

Element Family
Collector Type
Properties

Physical Property

Bar Co tor (1) |
’ OK 1 | Apply | | Cancel |

f OK 1 | Apply | | Cancel |

» Mesh Collectors are a method for
multiple Meshes to reference the
same Material, Physical Properties
and Display Properties

» Organised by

» Element Family

» Element Type

» Physical Property (inc Material)
» Workflow Creation Options

» Prior to Meshing

» On-the-fly During Meshing

» Post Meshing

% 3D Mash

Feuivalent Flamert

Destination Colleciar

| Ausomatic Mode

Mesh Cotecor [ERTRIIERRET ) | |



SIEMENS

Mesh Collectors

Simulation Navigator | &

[ » Model Management

» Drag ‘n’ Drop item between collectors

» Mesh inherits the target Collector properties
inc Physical, Material and Display

» Display control
» Hide/Show all Meshes in Collector
» Hide/Show Individual Meshes
» Benefits
» Model management
» Visible model organization

» Fast and easy to use for detall or global
changes
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Node and Element Sets

Name Structural Cutput |

Label 1]

Preview Output Requests Preview

Enable All Qutput Requests Enable all

Disable All

n | Applied Load I

i
[ ki Energy ] MPC Fc

Entity

MNode Set

SIEMENS

Named Collection of Nodes or
Elements

Used for defining output for a
solution

FEM Based Sets can be used
by any referencing SIM

SIM Based Sets are only
available within that SIM file
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SIEMENS

Mesh Append

» Mesh Append copies Mesh from
one FEM file into the current
FEM file

» Optional Prefix to Imported
object Names

» Node, Element & PID number
Start and Offsets
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SIEMENS

Mesh Import

| ™ | Import Simulation

Input File Units | mN-mm

» Import of a solver deck
from an External file

hinary M-mm

Input File

» Units selection for the
Incoming data

» Append to existing files
£ or Create New files

Iver

Input File Un

File Type

Input File | T

|\ | Import Simulation Kl

Input File Units | mN-mm 2 :'

File Type

Mew FEM File [—| E.r'crw =
SIM File [—l
r 1 L..EI‘IC':'|

| [Import Simulation | %

UN?

Input File

New FEM File | E‘.rcn'u.m'r S
Newsmele [ ] | Browse..

f 1 Lancel

NewremAle [ ] | Browse... |
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SIEMENS

Mesh Connections — Mesh Mating

» Mesh Mating Conditions aligns the mesh on Source
and Target

» Glue Coincident condition
R = » 2 faces share same nodes

Parameters

» Glue Non-Coincident condition

s [5) » Multi-Point Constraints (MPC’s) to connect the
I';:I NESQES

> » Free Coincident condition

o] [ ey | [ cancel | » No mesh connection
» Auto Detection or Manual Selection of mating faces

» Search all possible pairs or only for identical pairs
of faces

Simulation Navigator

] >|€  auto_mmc_2 - Pin to Yoke Lft
HP|€ auto_mmc_1 - Fin to Yoke Rgt
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Mesh Connections — Edge-Face Connection

» Connection between a set of
edges and a set of faces

Element Type

Defaul Elemernt ] - » Contact Node drive Meshes in
60000 ¢ both sides if Match Meshes used

Connection Option
@Cilue Meshes

|::||'u1atc:hl'uieshes l > Uses ngid Llnks and MPC’S tO
[ox ) [ aeriy ) [ cameel ] connect the meshes

Glue Meshes Match Meshes

%] cn_mesh(2) - Side to Body
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Mesh Connections — Edge Contact Mesh

Seioction St Edge Based Contact definition

I T i E
R B B

O

o

Contact Nodes drive meshes
on both sides

™ T

Type

Numberof omerts Uses GAP elements to model
@Allgn Target Edge MNodes CO ntact

@ Minimum Distance

ONorm al to Contact Edge

DGap Tolerance

[ Clear Selection ]

[ Display Selection ] % Element Attributes

rrrrr

[ ok ” ADF]H-'_” Back ][ Caneel ] e

Simulation Navigator

| Name
#d e2e_contact_fem|
o3 e2e_contact_fem1_i
<P e2e_contact.pr
= b Polygon Geometry
B Polyaon Body_1
M Polygon Body_2
=- M Connection Collectors
=- M I} Contact Collector{1)

. L N I . - — Gagp Telerance Ne =
¥} cn_meshi(1) y ; Maimum Allgwable Sdjusosent Razig 100 |
T m—— Ii T 7 | | Gap Tolerance Value D == - ';]

Axial Erffnesy for Closed Cap

a Fie gl
moial Seffness for Open Gap Hmi= l;:'

Traspwerss Stffanss When Gap Cloted |

%, [lement Attributes

Coefficiens of Fricoon in ¥

Caoefficient of Friction in 2

Masimurm Allgwable Parstration [

Elemen 1 Attribules A A

Element| Mesh

Kumber of Elements 16

[ Sat 1o celamilt _ f

| gnane Midiide Rodes Tes ';'|
Align Target Edge Nodes Teu [

!

Target Ldge Made Algnment Methad




SIEMENS

Mesh Connections — Surface Contact Mesh

T. Surface Contact Mesh

Eﬁuto Create Contact Pairs

Capture Distance

[ Preview

Selection Steps

. o -

Element Attributes

Element Attributes

Element | Mesh

Element| Mesh

#* specify Vector {0)

Contact Type

Pre Load

Closed Contact Stiffness
Open Contact Stiffness
Coefficient of Friction in ¥
Coefficient of Friction in Z

Maximum Penetration

S

Gap Tolerance

Gap Tolerance Value
Number of Elements
lgnore Midside Nodes

Align Target Edge Nodes

Target Edge Node Alignment |Minimum Distance Eva

Surface Based
Contact definition

Surfaces are not auto
Split or Partitioned

Contact Nodes drive
meshes on both
sides

Uses GAP elements
to model Contact

Simulation Mavigator

[ Setto default...

Setto default...

Mame
F vYoke Assy_fem2
= Yoke Assy_fem2_i
< Yoke Assy.prt
4 M Polygon Ceometry
= M I Connection Collectors
= E’ﬂ Surface Contact Collector(1)
B cn_meshi{l)
B cn_mesh{2)
M cn_mesh(3)




Meshing — Mesh Points

SIEMENS

Mesh Point

Used to create specific
location for a node, for
example on an Edge or Face

Point can Associative or Non-
Associative to Geometry

Mesh is associative to the
Mesh Point

Mesh Point location can be
edited

Used to create a location for
a Load or Boundary
Condition, spider for load
transfer
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SIEMENS

Datum Coordinate Systems

o Selection Filter fw) Fl-o &% E]/- 'E+@C}E]/ @

Select objects to infer CSYS

» Datum Coordinate
Systems

» Cartesian
» Cylindrical

» Spherical
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SIEMENS

Mesh Size Selection

% 3D Mesh % [\ 2D Mesh %

Type

» The “Lightening” symbol will
suggest an Overall Element
Size based on examination
of the selected geometry

Meshing Method

» User can set a value
appropriate to their task

» Default settings for
everything else will give a
*good mesh” for most
geometry

£3]0]



SIEMENS

Mesh Size Selection

| 3D Mesh Ko

_ Tyeemam]y » Surface Mesh Size Variation
— » Min — less curvature refinement to

Destination Collector

Mhuronatic Mode follow geometry

» Max — more curvature refinement to
follow geometry

» Volume Mesh Size Variation

» Min — elements remain approx
constant in size throughout the body

» Max — elements expand rapidly
towards the center of the body

» Mesh Transition

» Gradually transitions the size of
elements in the mesh from any
defined local element sizes back to
the global element size
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SIEMENS

Mesh Size Selection

| [Mesh Options | X

» Small Feature tolerance defines size
| of geometry that will be abstracted

» Element size of 10mm & 10%
; setting will abstract out 1mm
S sized faces

Fillet Type

Minimum Radius 'i — | > I\/I erge Edges

Maximum Radius

» Removes the Polygon edge when
angle between edges is less than
Vertex Angle

» Mapped Mesh control of
Fillets/Blends faces

» Filtered by Inside, Outside or Both
» Min & Max radius
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Mesh Controls

SIEMENS

% "Mash Contral "3™="® [%"Mash Conrral i i

Selection F Selection

® Select Targets i0h ® Select Targets i0h

wumber on Edge
Number of Dlementsy

Anlo Size

Anlo Size

Preview

% "Mash Contral

% "Mash Contral

® Select Targets i0h : Selection

- i
Chardal Tolerance an Edge Frecz Tarpens 04

Tolerance | .01 Elazlmg om Edge
Auita Size ;: Bias Origin

Number of Elemenis
Presiew

Bias Raria

Edge Fraction

Agts Bize

% "Mash Contral

Preview

Selectlon
® Select Targets i0h

Sire om Face

Clgmént 5izé

Anlo Size

Presiew

» Mesh Controls
» Number on an Edge
» Size on an Edge
» Chordal Tolerance on an Edge
» Biasing on an Edge
» Size on a Face
» Managed by Mesh Controls Collector

Simulation Navigator

Name
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SIEMENS

L2
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» Used to control Mesh

distribution, quality,

mating etc

)
O
©

L
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I
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Mesh Control

to

» Meshes associative

Mesh Controls
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Meshing — OD Mesh

1@ CONME [v!

Equivalent Elements |

Destination Collector

E‘Autom atic Mode

Default Element Number--‘i':q

Filter

[ Create Mesh Points

 — 1 l_ Apply | [_ Back ] [ Cancel_]

Simulation Navigator

MNam e
# block_fem@
=7 block_fema_i

<& block.prt
+- M Polygon Geometry
= .« 0D Collectars

=- M Concentrated Mass Collector{1)
A 0d_meshil)

% "Element Attributes

Element Attrilutes
Clement | Magh

Mags

Center of Gravity, X-Offset |

Center af Gravity, Y-0llset

Censer of Grawioy, 2-0%set |
Mans Momenit of Inevtaa, 1xx |
Maxs Product of Imemia by
Mayy Moment of Ineroia, vy
Mans Product of Ineria, 1zx |
Maxs Product of Inemia lzy

Mads Moment of Inerti, 122 |

CEYE Dpticas

[ Bt to delaule

| T

~pply

[ Cancel

SIEMENS

» OD or Scalar

Elements for
Lumped or
Distributed
Mass

Element Attributes vary
according to the Solver
Environment & Element Type

131)




SIEMENS
Meshing — 1D Element Cross Sections

Standard Cross Sections User Defined Properties

% Section ] % Section

coce@onv.almocezooz:a Il Dialog to define and Manage

Cross Sections

» 1D Element Attributes will
Reference Stored Sections

User Defined Sketch User Defined Solid Face

Sectlon % Section




SIEMENS

Meshing — 1D Mesh

"®TID Mesh ®
Simulation Navigator

» Multiple options depending
on the selection of Group 1
and 2

» Along an edge, around a
face, between curves or
edges, point to curve/edge
etc

L uTEs W - X % Flement ATTriibuTes

O & X [N Flement ATTributes

{0 iy R 2 =Ml Element Attributes vary according to the
=~ vz

i - :
“‘!\,5{? Solver Environment & Element Type
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SIEMENS

Meshing — 1D Mesh — Element Attributes

» 1D Elements reference a
Physical Property

» Material
» Section(s)

1D Element Cross
Sections

==l » Element Attributes for Beams,

Tanon YeCmor e Specily Vi lur-:-:nlj'l ;_._. -

Bars and Rods

End A Offset
obont == W » Beams & Bars require
e Orientation vector

M » Inherited from Geometry
W (aleng orisntation) s |am #] .

TR oy~ » Specific Values
» Bushes require Axis
Definition
% "Element Attributes 4 i

-F-Ir; r:n :I;:f;llllnn

- AN Element Attributes vary accordin
y g

Penatle s overnds _ to the Solver Environment &

B = Element Type

St 1o default |
[ cancel | 38




Meshing — 2D Dependant Mesh

Select Master and Target Face

4" Select Master Face (1)
" Select Target Face (1)

Match Loops

" Select Master Edae {1}

" Select Target Edge (1)

irection
Displacement C5YS Cylindrical [v]

W Specify CSYS

Mesh Type

Mesh Type

» Uses
» Contact Regions
» Flange Mating
» Symmetric Faces

SIEMENS

Master & Target face selection
Topologically Identical Faces
Multiple Faces and Loops
Coordinate System Selection
Mesh Type Selection

» Free or Mapped

» New Mesh or Use Existing
Mesh on Master Face

Managed by 2D Collector

Simulation Navigator

Mame

8 revolved_fem1

+- = revolved_fem1_i

+- M Polygon Geometry

- B & 2D Collectors
=- M ThinShell{1)

Remove Dependency
Show Master

Check

Information

Show Tiny Edges

Mesh Display Properties...




SIEMENS

Meshing — 2D Mapped Mesh

- 3 or 4 Topological Sided Face
Element Type =™ CQUADA = _-' A (Slngle LOOp)

Selection

 selscobiecs ) Mesh Controls automatically
e 11 added if not pre-defined

Can be used as Seed for 3D
Preview and Modify Mesh Constraints A M eSh i ng

Preview Mapped Mesh

Simulation Mavigator

Define Corners

Select face corner 1 of 4

Edge Density A

Mesh Options

EMerge Edges

WVertex Angle

Edge Match Tolerance

r OK 1 Apply Cancel

Element Attributes vary according to the

Solver Environment & Element Type %



W [ 2D Mesh

Meshing Method

Subdivision

[ Equivalent Element

Destination Collector

EAutom atic Mode

Owerall Element Size 1.0000

SIEMENS

Meshing — 2D Mesh
% N30 Mesh » Creation of 2D Shell or Plate

elements on selected faces
Meshing Method ) )
[ » Mesh will be also driven by

Destination Collector

EAutomaticMode - > MeSh POintS

» Mating Conditions
Ovwverall Element Size 1.0000

Create Mesh Points

Create Mesh Points > ContaCt DEflnltlonS

Prewview

Prewview

[
[
[ -
[

Mesh Options

[
[
[ » Mesh Controls
[

Mesh Options

Edge Match

Maximum Jacchian 5.0000

Mesh Size Variation

o]

0

I'\-'I_in
EAttempt Mapping
EExpor‘c Mesh to Solver
@Mesh Transition

Simulation Navigator
Edge Match g

Mame
o F 10_elements_fem1
ESpIit Quad - ] 7 10_elements_fem1_i
Maximum Warp - . e +- M Polygon Geometry
: - M 2D Collectors
=- B Thinshell{1)
B 2d_mesh(1)

Midnodes

Maximum Jacohian

Element Attributes

@Attempth'lapping Element | Mesh
@Expor‘c Mesh to Solver

@ Mesh Transition

shell Offser |2
[)Enable McID

[ Ok ][ Apply ][ Back ][ Cancel

[ OK ][ Apply ][ Back ][ Cancel [:]Ignore Midsurface Thickness

o

[ QK H Apphy ][ Cancel ]




SIEMENS

Meshing — 2D Mesh Seeding for 3D Mesh

Type zl CTRIAE [vq

Meshing Method Subdivision I:Ya

[ Equivalent Elements ]

Destination Collector

EAutom atic Mode

Filter | Any [v]

Owerall Element Size ’ LE-.ECIOOIE

Create Mesh Points

Preview

¥ N

Mesh Options

Edge Match 0.5080
Midnodes Mixed Eva

Maximum Jacobian 5.0000

Mesh Size Variation

FE Attempt Mapping
(Hexpor: Mesh to Solver
[ Mesh Transition

r OK ][ Apply I'r Back I:

2D Mesh can be used to
“Seed” or define a 3D Mesh

Turn OFF Export Mesh to
Solver

» 2D Mesh does NOT
get written to the
solver

» Also does not appear
In the SIM file




SIEMENS

Meshing — 3D Swept Mesh

—

)

| 3D Swept Mesh

Selection Steps

Preview of Mesh
distribution along

edges

@ CHER®A(Z] Lo

Mesh Type

Destination Collector

Autom atic Mode

Equivalent Elements

Preview

wf| Attem pt Mapping Source

1

J[ Apply J[ Back

Ok

» 3D Swept Mesh requires source
face selection

ity
Mm.ﬂ_wﬁ__”..
WA
4 ﬁnaz

hed and swept

IS mes
through the volume

» This face

Simulation Mavigator

&4 block_fem1
%= block_fem1_i

4 M Polygon Geometry

= Eﬁ' 3D Collectors

o
)
Q.
Q.
@©

p=
b}

=
+—
o
pd

1}

3d_mesh

-- M Salid

meshing around

{1}

=]




SIEMENS

Meshing — 3D Swept Mesh

| ™ | 3D Swept Mesh

Selection Steps

Green — 2D Seed Meshes
to define 3D Swept Mesh
Brown & Blue — 3D Swept
Meshes

Mesh Type

Destination Collector

f‘ Automatic Mode

Equivalent Elen

Source Element Size | 14,11

| Preview |

[ ]artempt Mapping Source Simulation Navigator

OK | | Apply | | Back | | Cancel |

» 2D Mesh the Seed faces to control mesh type
and distribution

» 2D Mesh — Turn OFF “Export Mesh to Solver”
then this mesh is not written to the solver input
deck

» 3D Swept Mesh starts with these Seed meshes
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Meshing — Solid from Shell Mesh

% Solid From Shell

Select

" Select Object(1)

Element Type

Type ﬁ' CTETRA(ID) |w

[ Equivalent Elements ]

Destination Mesh Collector M

Collector | Solid{1}) .

Volume Mesh Size Variation

50

0

Minim um Maximum

[MFill Holes With Mesh

[ OK I[ Apply ][ Cancel ]

]
qr"_h‘ L
‘V‘-"- :,

Simulation Navigator

Mame

#8 voke_fem1

= voke_fem1_i

& Yoke.prt
B Polygon Geometry
B /7 3D Collectars
B <% 2D Collectors
= B ThinShell(1)

(%] 2d_mesh{1)

Simulation Navigator

MNam e

& voke_fem1

= voke_fem1_i
& Yoke.prt
b Polygon Geometry

Eﬁ' 3D Collectors

SIEMENS

Generates a
3D Mesh from
a closed
surface mesh

Used when the
importing CAD
geometry is not
complete and
CAE topology

IS used to close
the volume

= & Solid(1) Final 3D MeSh

M 3d_mesh_from_shells{1)
M <& 2D Collectors

5 Thinshell(1) Seed 2D Mesh

M 2d_mesh(1)




SIEMENS

Meshing — 3D Tetrahedral Mesh

Type

|%" o ot 3D Tet Mesh

;‘Jverall Element Size l|m P = e ; g o ey Auto Element Size
ST — ' sets a good value to

[ —— = . start the meshing
wmemszvaraon | « - process

50
0
Minimum Maximum ;":_- £ [ Sam e IVI eS h

Volume Mesh Size Variation

= | Options as 2D

Minimum Maximum M e S h

@ Mesh Transition

r oK—| | Apply _| ~ Back || Cancel |

Maximum Jacobian

Simulation Navigator

Mesh quality

» CAE Topology Editing

» Mesh Controls

» 2D Surface Seed Meshes

» Volume Mesh Size Variation
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SIEMENS

Meshing — 3D Tetrahedral Mesh

» Good technique is to
“seed” the mesh by
applying 2D Mesh to
selected faces

» Add refinement and
detail control where
required
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SIEMENS

Meshin Node C

» Location & Displacement by
Global or Selected CSYS

Label

Location

CSYS
% Node Create w TR
CSYS Type fr— - - -
Specify Label

' Specify Paint {1} Label

Location
C5YS
C5YS Type Cylindrical

Z

¥* Specify CSYS

Displacement CSYS

CSYS Type Global v__
r Ok 1 | Apphy | | Cancel |

o Specify Point (1)
R

Theta

z

Displacement CSYS
C5YS Type Cylindrical

¥* Specify CSYS

| Cancel
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SIEMENS

Meshlng Node Between Nodes

123 ., X‘I’E
b af

¥ 7 o -

‘% Node Between Nodes (W= X > Place Nodes eqUIdIStant between
" Select Nodes (2) | | 2 SeleCted NOdeS
» Geometry independent ie does
not track surface(s) between
Nodes

» Displacement by Global or
Selected CSYS
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SIEMENS

Meshing — Node on Curve/Edge
sl sls  adsom , J_. 12?} x\(z _:+,_ . _[Iu |JJ_.

'ix * z ot

| Node on Curve K

» Place Nodes equidistant along
il a selected Edge/Curve

Length of curve is 46.61 mm

Creation Method

» Number of Nodes or Distance
between Nodes

» Displacement by Global or
Selected CSYS

3 D b
C5YS Type Glohal v__
[ok ) | Apply | | )
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Meshing — Node Translate

SIEMENS

Type

Type

S

-
il

Type

XYZ.,

-@- -

&k

[Translate

Nodes to Translate

[Copv and Translate

Nodes to Translate

[Translate

Nodes to Translate

4" select Node (1)

Selection Method

Translation Method

o selectNode (1)
Selection Method

Number of Copies

4" Select Node (1)
Selection Method

Translation Method

Graphic Selection [Tl
By Edge
By Face

‘@Bv Distance OAIong Direction

CS5YS

Specify Number

Translation Method

CSYS Type [Global

DX
DY

DZ

[ Ok I[ Apply J[ Cancel J

‘OBV Distance @Along Direction

Specify Direction A

LDl

" Specify Vector (1)

Rewverse Direction

Distance
(®prercopy ()Toral

Distance 15

Specify Label

Label Options

Label/Increment [v]
Label 3
Increment 1

Displacement CSYS A

CSYS Type

Global [v]

[ OK l[ Apply J[ Cancel J

| O By Distance

By Body

@Along Direction |By Mesh

Specify Direction

' Specify Vector {1}

Reverse Direction

Distance

By Element
By Feature Face

[JJ /- _'Bv Node ID

» Node Translate/Copy

» Multiple Selection Methods

» Displacement by Global or
Selected CSYS




SIEMENS
Meshing — Node Rotate

|\ | Node Rotate

» Node Rotate/Copy

[Rotate [Copv and Rotate

Nodes to Rotate Nodes to Rotate

P ” steceode ) » Multiple Selection Methods

Selection Method Graphic Selection [‘l'] Selection Method Graphic Selection GraphicSeIec.tiun .
d
o e » Displacement by Global or

Mumber of Copies By Face

Axis of Rotation

A
' Specify Vector (1) [‘*_T] z} 3 Specify Number E:E"Zi: SEleCted CSYS
[#)

By Element

Rewverse Direction Axis of Rotation By Feature Face

?\-\.
By Mode ID
+ Specify Point (1) [a 4 Specify Vector(1) b |
M

Rewverse Direction

Rotation Angle

Angle _Lg.:. deg 4’ Specify Point (1)

Rotation Angle

‘ @Per Copy OTDtaI

Angle -30

[ OK l[ Apply J[ Cancel J

Specify Label

Label Options Label/Increment [Y]
Label 3

Increment

Displacement CSYS A

CSYS Type Glabal [v]
[ Ok ][ Apply J[ Cancel J




SIEMENS

% [Node Reflect W= [X| [% Node Reflect (2= X

» Node Reflect/Copy

Copy and Reflect

Nodes to Reflect Nodes to Reflect

e _ » Multiple Selection Methods

Selection Method

e o » Displacement by Global or
 Spacty ian R Selected CSYS

Specify Label By Feature Face
By Node ID

4" Select Node (2)
Selection Method Graphic S
Reflection Plane

+" Specify Plane

’ Ok __ Apphy I Cancel |

Label Options
Label

Increment
Displacement CSYS

istance |0 1
CSYS Type Glabal Eq IRENE: &
r OK 1 | Apply I Cancel |
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SIEMENS
Meshing — Node Drag

v 2T o ol S A e Vo - }(Y_E_ A 1 ]_ Ly
::::,' i _‘:':"d 3 +_ == 4 [ .;._-:*_ | o ‘ ; - el ~ : ; x Iﬂ *‘é_j .

w
.II\

» Node Dragging Off
Geometry

» Drags in a plane
parallel to screen
through start node
location
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SIEMENS

Meshlng Node Drag

v 128 XYZ,
5 5 5

Vi

Node Dragging On
Geometry

» Drags on associated
geometry

» Edge

» Face

» Dynamic Display of
Element Quality Check

Jacaobian Ratio
Minimum Angle
Maximum Anale
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SIEMENS

Meshlng Node Allgn

ignment Line » Move selected Nodes onto
¢ seleciodel 1 4 Vector between 2 Nodes

W Select Node2 (1)

- » Multiple Selection Methods
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SIEMENS

Meshing — Node Dlsplacement CSYS

» Assign Nodal Displacement Coordinate
System

4" Select Object (1) 4 Select Object (1)

Coordinate System Type
I:::I GClabal
@Ll:l-::ﬁﬂ

Specify Coordinate System

Coordinate System Type

() Clobal 1
S » Cartesian
(&)Lo cal

Specify Coordinate System

» Cylindrical

# Specify C5YS

Geometry Rules

» Spherical

» Pre-Existing or Created on-the-fly

= Select Nodes by
> Edge
> Face
» Body

» Individual Selection
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SIEMENS

= % » Modify Node

Selection Method

T T Numbering/Label

Label Options
Label

Increment

108



SIEMENS

Modify the Coordinate(s) of
selected Nodes

" Select MNode (3}

G > Global or Selected CSYS
= ' » X, Y, ”Z

» R, Theta, Z

» R, Theta, Phi

109



SIEMENS

Meshlng Node Deletlon

| 'Node Delete AL

» Delete Nodes

" Select Node (10)

Selection Methed e bl ” election » Only NOdeS nOt attaChed to
Elements will be deleted
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SIEMENS

Meshlng Node & Element Informatlon

|\ | Node/Element Info [ ™R

» Node Information

" SelectNode (1)

Selection Method

» Displacement CSYS

» Coordinates

» Connected Elements

Eﬁ_etain Label Visibilty After Dialog Closes PBIMWM r_—'f

f OK __ Apply Cancel
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SIEMENS

Meshlng Nodal Dlsplacement CSYS
o [ sty O—0 %123 xv

% 7 - -

gr— ._ _ » Display Assigned Displacement
y Coordinate System for selected
- '9“' L a Nodes

Highlight &Il Displac

» Display Related Nodes or
Geometry to a Displacement
Coordinate System

112



SIEMENS

' Meshing — Element Create

Element Family

Element Type

Destination Mesh
I:::I Create Mew @Add to Existing

Nodes to Define Element

¥* Select Node {0)

Label

Increment

Element Family i > Element Creatlon
attached to existing
Destination Mesh = ’ i N Od eS

I:::I Create Mew @Add to Existing

» Mesh Collector selection
or Creation on-the-fly

¥* Select Node {0)

Label

» New Mesh
» Add to Existing Mesh

Increment
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SIEMENS

' Meshing — Element Create

Element Family

Element Type

Collector | ThinShell(1)

Destination Mesh

C:I Create New

¥ select Node {0}

Label

Increment

@Add to Existing

» Element Creation
attached to existing
Nodes

Element Family

Element Type

Destination Mesh

Ocreate New @ Add to Exising » Mesh Collector
B selection or Creation
¥ select Node {0} _ O n 'th e'ﬂy

Label

» New Mesh

» Add to Existing
Mesh

Increment
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SIEMENS

Meshing — Element Extrude
123

s e i A8 P BT B H

i

Elements to Extrude A| . - C .
Selection Mode Edges [Y}
Selection Method Graphic Selection wefeEls 2lectio

By Edge
" Select Elements (1) 'q} By Mesh

By Element 1D - . - '
Number of Copies A

) ) -

Number of Copies 1 0 U CA 0
Extrude Options M . -

ong Vecto

Method Along Vector [Y} A
Along Path
* specify Vector (1) b:’"r. Project to Surface

a a
Reverse Direction ;1

Distance A olo 0 N
OPer Copy @Total
Distance 25 mm C
Twist Angle

M
Specify Point {0} [FJ /97:' 3
Angle a deg f]

Destination Collector/Mesh A

Element Type cQuaD4 [Y}
Mesh Collector | ThinShell(3) [Y] EFFE

Simulation Navigator

Mam e
&8 bracket_fem1
== bracket_fem1_i
&7 bracket.prt

+- & Polygon Geometry
- M 20 Collectors

= M ThinShell{1)

M 2d_mesh(1)

Label v A 2d_extruded_mesh{1)

Destination Mesh

Preview v

[ Ok 1[ Apply J[ Cancel J




Meshing — Element Extrude

SIEMENS

Selection Mode

Selection Method

W Select Elements (1) —q} By Mesh
Feature Face

Number of Copies By Element ID

Number of Copies 1

Extrude Options A

Method Along Vector [Y] Along Vector
- Along Path
* sSpecify Vector (1) wl Project to Surface

4 Element Normal
Rewverse Direction -
Distance
OPer Copy @Total

Distance 25 mm L 4

Twist Angle

M
Specify Point (0} [FJ //i’ 3
Angle ] deg i]

Destination Collector/Mesh A

Element Type CHEXA(E) [v]
Mesh Collector | Solid{1) [v] Eﬂﬁ

Destination Mesh

Label v

Preview v

[ Ok 1[ Apply J[ Cancel J

Extrude an Existing
Element(s) Face

Mesh Collector
selection or Creation
on-the-fly

» New Mesh

» Add to Existing
Mesh

Simulation Navigator

Mame
&4 bracket_fem1
== bracket_fem1_i
< bracket.prt

4 b Polygon Geometry
= Hﬁ 3D Collectors

= b Salid(1)

A 3d_extruded_mesh{l1)

+ B <E 2D Collectars




SIEMENS
Meshi — Element Revolve

oy B » Revolves an Existing
1 Element(s) Edge

Number of Copies

_' e » Mesh Collector selection
| or Creation on-the-fly

A
o Specify Vector (1) [»_TJ T';

Reverse Direction

4
';'\-\.
" Specify Point (1} W

Revolution Angle
OPer Copy @Tm:al

Angle 45| deg W

» New Mesh
» Add to Existing Mesh

Destination Collector/Mesh A

Element Type CcQUAD4 [v] ¥4 Simulation Navigator
; T l & Name
Mesh Collector | ThinShell{1) - :F‘ﬁ '_- E

’ 8 bracket_fem1
Destination Mesh " =1 £ bracket_fem1_i
& bracket.prt
+- M Polygon Geometry
= B <EA 2D Collectars
= & ThinShell{1)
B 2d_mesh(1)
M 2d_revolved_mesh(l)




SIEMENS

Meshi — Element Revolve

Selection Mode

S——— ey » Revolve an Existing
¢ selesttemenes ) P Element(s) Face
3 Pl

Feature Face
Number of Copies By Element ID

i |
_ AL T » Mesh Collector selection
- or Creation on-the-fly

Select Axis

W Specify Vector (1) ["_TJ [T—f% — } N eW M e S h

Reverse Direction -
v speatvporey  [E)[7]] » Add to Existing Mesh

Revolution Angle
OPer Copy @Total

Angle 45 deg Hk

Simulation Navigator

Destination Collector/Mesh A
MName

Element Type CHEXA() [Y] : ] / B bracket_fem1
Mesh Collector | Solid{1) [v] R ..— =7 bracket_fem1_i
— _ 47 bracketprt

+- b Polygon Geometry

= o 7 30 Collectors

Destination Mesh

= b Solid(1)
Label v K 3d_revolved_mesh{l)
- B <% 2D Collectors

=- & Thinshell{1)

[ oK 1[ Apply J[ Cancel J M 2d_meshi{1)

Preview v




SIEMENS

Meshlng - Element Translate & Copy

» Translate & Copy
\ Element(s) relative to
S o rce v e CSYS or a Vector

Number of Copies

- » Mesh Collector selection
= or Creation on-the-fly

() slong vec » New Mesh

CS5YS Type

e : » Add to Existing Mesh

I:::I Per Copy @Tmal

DX

Simulation Navigator

Destination Mesh

Specify Label v

Preview v

r 1 Apply || Canc I__
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SIEMENS

Meshing — Element Copy & Project
. 4\ ‘ = ' 123 1
GO By K o

Selection Mode [.ﬁ.nv v a PrOjeCt &. Copy EIement(S)
P onto a Target Surface(s)

v T Mesh Collector selection or
¢ selectTargt ace ) Creation on-the-fly

% Offset to Surface

Define Projection Direction : - , > NeW MeSh

4 Specify Vector(1)

v o » Add to Existing Mesh

Destination Collector/Mesh

Destination Mesh

Label v

Preview v Simulation Navigator

[ Ok 1[ Apply J[ Cancel J Mame

F modell _fem1
= modell_fem1_i
& modell .prt

+- M Polygon Geometry
= 4% 2D Collectors
= B Thinshell(1)
M 2d_meshil)
M 2d_projected_mesh(l)




SIEMENS
Meshing — Element Copy & Project

+ 123
<> T R

e ) Project & Copy Element(s)

Selection Method [craphie selecnon [ [CRSIR DS onto a Target Surface(s)

" Select Elements (3) —q} gi&:i: | .
Bsoiocioi rionerco i Mesh Collector selection or

Target Projection Face By Mesh

legeenenic v s Creation on-the-fly

" Select Target Face (1)

% Offset to Surface 50.0000 o . : - > NeW MeSh

Define Projection Direction A
|@Hong Ve Ofenens Nomal » Add to Existing Mesh

o Specify Vector (1)

Reverse Direction

Destination Collector/Mesh

Element Type CQuUAD4 [v]
Mesh Collector | Thinshell{1) [va %‘ﬁ

Destination Mesh

Label v Simulation Navigator

Preview AV —
F modell _fem1

w[ = J[ Cancel J = modell_fem1_i

& modell .prt
+- M Polygon Geometry
= 4% 2D Collectors
= B Thinshell(1)
M 2d_meshil)
M 2d_projected_mesh(l)




Meshing - Element Copy & Reflect

SIEMENS

Elements to Reflect

Selection Mode

Any olids
]
Selection Method By Face e ] ic Selection
¥

W’ Select Elements {56)

Reflection Plane

I
Specify Plane hl:]

Destination Collector/Mesh

‘ 'Selec‘ced Elements

Reflect & Copy Element(s)
about a Plane

Mesh Collector selection
or Creation on-the-fly

» New Mesh
» Add to Existing Mesh

Simulation Navigator

Name
E modell _fem1
= modell_fem1_i
+- M Paolygon Geometry
= B+ 2D Collectors
Thinshell{1}
=) b ThinShell{2)
B 2d_mesh{l
K 2d_reflected_mesh(1)




SIEMENS

Meshlng SheII Spllt

Quad Element to Split
* select Element (0)
Flip 5plit Line

Flip Split Line

» Splits Quadrilateral Multiple Elements

&+ Quad to 2 Trias

Simulation Navigator

Mame

» Mesh Update will remove Manual changes

» New Elements remain in Mesh Collector
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SIEMENS

Meshlng Comblne Tris

» Combine Triangular elements into
Quadrilaterals

» Linear to Linear
» Parabolic to Parabolic

Simulation Navigator | 2 MeSh Update W|” fremove Manual
changes

» New Element remains in Mesh
Collector
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SIEMENS

Meshing — Move Node

» Move a Node (and it's connected
elements)

Mode Location on Face

Node Location on Edge » Converts Quads to Tris if
required & removes duplicate
nodes

» Mesh Update will remove
Manual changes
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SIEMENS

M S~ » Modify Element
== . Numbering/Label

Label

Increment

r OK ” Apply 11 Cancel |

126



SIEMENS

Meshing — Element Connectivity

» Replace One Node with
another Node

» Specific Mesh
Connections
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SIEMENS

Meshing — Element Deletion

» Delete Elements

T —— , » Optionally delete
=l —— Orphaned Nodes
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SIEMENS
Meshing — Node & Element Information

£y 105 L B PSP

Select Element A

n Inf o malion

electen et » Element Information
4 Select Elements (4) ;o83

Options A .-.::.:, |-.|‘_ > Type

Harp
Format Skew

OTabuIar @ General Listing Tapaz

Jasobian Racis : :;;:
@eenenc i Jers Mesh

EMesh Information
@Mesh Collector Information - R
[wf] Connected Nodes s i i ¢ 2d_meah () CO”eCtor
EQUEHWVEMES ::.':.'T'e;. .-}:ieme:'.:_- in the ! : 2

odes io oh mean

= | B Moeies

ERetain Label Visibilty After Dialog Closes

[ Ok ” Apply ][ Cancel ] : :::-:.:". en e _ " 3 Quality

“aefficient of Iaerti

rae Shear Thickness FH
aral Hazs

istance,; Z1

Firer Distance, Iz




SIEMENS

Meshing - Mesh Unlock

» Unlock a Mesh for
Manual Operations
to be carried out
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SIEMENS

Model Checking — Element Shape

% 'Model Check x

» Element Shape tests the elements
et against a series of Threshold
Values for different element types

» User can set these values in the
Preference dialog

% [ Threshold values x
Element Type % :|
Threshold — | greeees [ 5.0000]
Values set in
Customer
Defaults

E 2D Min/Max Angle

Reset to Defaults

List

r OK ” Apply I Back I Cancel |
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SIEMENS

Model Checking — Element Outlines

e | » Element Outlines show the
S Free Element Faces or

| Reselect Objects to Check | Ed g eS

’ oK 1 | Apply | | Back | | Cancel |

All Checks also
available from the
Navigator

Simulation Navigator

Name

Del
Edit attributes. ..

Infi tion

132



SIEMENS

Model Checking — Duplicate Nodes

| ™ | Model Check Kol

e EEm » Duplicate Nodes
(#) Sho plicate Nodes
I:::I Merge Duplicate Nodes

» Locate to check model

» Merge to correct model
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SIEMENS

Model Checking — Element Normals

@Dirsplav Mormals
— _

» Displays the Element

:__ E— Normals

r OK 1 | Apply | | Back | | Cancel |
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SIEMENS

SIM Part — Pre-Processing

UGS PLM Software



SIEMENS

Modeling Objects — Manager

» Modeling Objects

Contact Set Parameters
Strategy Parameters

» For re-use by multiple solves

Real Eigenwvalue - Householder
Farcing Frequen Direct

| Modal » Solver and Solution Type
ctural Qutput Requests d e p e n d ant

|ution Parameters

Create

System Cells
Filter

™ | Edit Solution R

Mame: Solution |
Filter

Selection A

C 101 - Single Constraint

SESTATIC 101 - Single Constraint
General | Contact|

Description

Title |
Subtitle |
System Cells Mone [:‘ [&a

Max Job Time
DEIJ”::. Data Listing

Output Reqgt

Parameters | I -_ . Referenced MOdeIlng
Objects
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SIEMENS

Modeling Objects — Contact Set Parameters

® | Contact Set Parameters M.

Contact set Parane] » Parameters to define
the Contact conditions

» Solver and Solution
o e Type dependant

Death Time

S > Options shown for NX
Nastran

Displacement Formulation

Time to Eliminate Initial Penetr

Not Used

Delay Fi
Parameter for Normal Constraint Function

Param eter for Fi

Compliance Factor
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Modeling Objects — Strategy Parameters

% Strategy Parameters
Name

Lake|

Descriptian

Muhtigrid Salver Equilibrium ATS Scheme

TLAScheme [of-111 404 Festam Crher

Translatan

Anahrii sl Analysis Gpdans Time bregrazion

Salve Lie
Automalic Incrementation Scheme | Mot wsed
Fositive Definite Matns | analysis may srop

Mass Type

% Stravegy Parameters

Hame

Lake|

Dedcriptian
Mihigrid Salver

Equilibrium ATS Scheme

Analysis Gprians

LD Schenme
Time inregrazion
TLAScheme Cantact Rentmt Cnher

Analysis Comral
Translatzn
Mol of Ex 1 =
Solution Starting Time

Frequency of Sawing Analysis Results

Cancel

% Strategy Parameters
Name

Lakel

Description

Mighigeid Solver Equilibrium ATS Scheme

TLA Scheme Concact | Resmarm | Caher

LCC Scheme
Translatcn
Analysis Contral

Anahysis Opeions Tim & btegrasion

Imvegracion Order t-Direcrion

e bncompatible Moded iCQURDE)
Stiffness Matric Stabilization
Matric Stabilization Factor
Element Death Tim e Delay

Shell DOF Angle

Shell Driling Seiffness Facho

wip Famulisian | Mat Lnea

Large Strain Fermulation {COUADS o) miged Targe: il

— < - =
Prevcribed Divplaces srts Opticn Srsginal Cantigurati )

Preicrib O Elected by Stru i

-

Mazimum Divplacement Limit

[ Cancel

% Stravegy Parameters

Hame

SIEMENS

» Parameters to
define the Non-
Linear Strategy

» Solver and Solution
Type dependant

» Options shown for
NX Nastran

Label | a % Strategy Parameters

Dedcriptian

Muhtigrid Salver Equilibrium ATS Scheme
TLASchame CanLacT Restam Caher

Analysis Comtrol

Translaran
Analysis Gpdans

Time Integration Methad

Hewmark Alpha coelficient

Mewmark Deles cosfficient

Hame
LG Scheme Lakel
Desecripron
Analysis Comrol

Muhigrid Solver |
TLA 5cheme Contact Hestart Qrcher

Analysis Gpdans
Equilibrium

Tim e bnregrazion
ATS Scheme LCC Scheme

Translaticn

Mumber of Sub-Groups
Strédi-Strain Table Extention
Strédi-Strain Table Conwverskan
Ratults Coordinate Syitem

Bolt Fre-Load $teps

(8
Datended
Mo Converisdn

Clément

'[ apply | [ Cancel




Modeling Objects SIEMENS

— Real Eigenvalue — Lanczos & Householder

| [Real Figenvalue - Lanczos AL

el Exgemneiue » Parameters for a Lanczos run

Label

Description

» Solver and Solution Type
Frequency Range - Lower Limit [4] d e pe n d ant

Frequency Range - Upper Limit
Number of Desired Modes

— » Options shown for NX Nastran

Diagnostic Level
Number of Vectors
Estimate of the First Natural Frequency

Method for Normalizing Eigenvectors

| % | Real Eigenvalue - Householder (2T X

T » Parameters for a Householder run
Label [—| .
[ 0 » Solver and Solution Type

Frequency Options
Frequency Range - Lower Limit 1] 4 d e p e n d ant
[s14] -

Frequency Rang pper Limit
Number of Desired Modes

» Options shown for NX Nastran

Extraction Data
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Modeling Objects

SIEMENS

— Forcing Frequencies — Direct & Modal

Label

Description
Frequency List
Frequency List Form [FF'EIM—':‘
First Frequency - *.

Frequency Increment Hz -

Number of Frequency Increments |1 |

f oK .. Cancel |

| [Forcing Frequencies - Modal |& = X

MName Forcing Frequencie |
Label [ﬁl
Description | m

A

Frequency List

Frequency List Form | FREQS E:l

Lower Bound Q Hz ~ 4

Upper Bound m

Fractions of the Natural Frequencies (1) | ™

r OK __ Cancel |

Parameters for a Direct Forced
Frequency run

Solver and Solution Type dependant

Options shown for NX Nastran

Parameters for a Modal Forced
Frequency run

Solver and Solution Type dependant

Options shown for NX Nastran
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SIEMENS

Modeling Objects — Time Step

_ﬂ % (Time Step w X

» Parameters to define a Time
Step
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SIEMENS

Modeling Objects — Structural Output Requests

Hume

Kingtic Energy | MPCF
Srain Engegy
n | Appled Load

Entigy

Hume
Lakel

Préwiew {

Appled Load
MPC
Energ

Entity Selec

Entigy

% Structural Output Reguests

| Bisabie 28

[a—

|- enabie 48|
|

- A

% Structural Output Reguests

Name
Label
Prewiew
Enable Al
Disakde all ¢
Igrazion | Appded Load
nE Force

| Ener
Kinetic Emergy | M

[l Enable EXE Request

Lrergy
Threskold

[l Threshold
Thure:

Entity Selection

Cntity Selection

F
Cisable 20

- A

== » Parameters to define Structural
[Feem] Output Requests

[ enabiesn|
|

» Grouped according to function

» Preview to see what will be
written to the solver

.
ﬂ Information

[—

[ nabiean-|

| Bisatie 28

DISPLACEMENT (FLOT, RERL) = ALL
ALL
{ISES, CENTER) = ALL
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SIEMENS

Modeling Objects — Solution Parameters

MName

Label
A-B
Cc-D
E-F
G-H
I-J
K-L
M-N
aO-P
a-R

|\ ' Solution Parameters L.

[Sol'.ltion PaIarr.eterl

><<<<<<<<B

Q
RANREAL
RESLTOPT
RESVSALT
RESVEC
RESVINER
RESVPGF
RESVSE
RESVSLI
RESVSO
RMSINT
RMXTRAN
ROTCSV
ROTGPF
RPOSTS1
RSPECTRA
RSPRINT

ST

(12Y

W-Z

[=]
4

4

le-006

m
w

<=
m
w
(=) |
ik

LINEAR

Solution Parameters

IFTM

Solver and Solution Type
dependant

IRES

Options shown for NX Nastran

IUNIT

See Quick Reference Guide
for details

AN M Hastran Cuick Reference Guide - Microssft Intermet Dxplorer EE|&
Ble Edt yew Fgeswen oo beb b
= & . J & - a 3 - Cocmgle '(Gie w e ¥ satingue

NX Hastran Quick Reference Guide

‘.-:-__' * W

Parameter Descriptions

eters are uied exdeninely

wre speciled on PARAN B

ORCE Cads Contesl command in &9 -

gl Ay m tha AOC Nasiran Uiser's

pressurs e i unds of
Bt g wih PARAM

FaRema | then
MO

Dok = 110

Instial penalty vakues wsed in conlact analyss are caloulated aetomatscally by w

8] oo § My Compute



SIEMENS
Modeling Objects — System Cells
Solution Parameters

[System Cell=2

o __< Solver and Solution Type dependant

BUFFSIZE(T) R
s —

NLIMES{D}

Options shown for NX Nastran

MAXLINES(14)

— See Quick Reference Guide for details

METIME(20) \ -
AN Nt Mastran Quick Reference Guide - Microsolt Inbernet Explorer =11
Jlr

APP(21) Ble Edt Yew Fpertes ok Heb
"

"._ 3-_ | 7 £ = o Cocgle - war M e

MACHTYPE(22)

DIAGA{25) NX Mastran Quick Reference Guide

COMFIG(28) = - .
MESH(31) MASTRAN

ADUMY{46)
Executive System Parameter Modification

ADUM2{47)

Species values for cortan Executse System operational parameters called sysiem cols

ADUM3{48) FORMAT

LASTRAN celname sexpresison
ADUM4{40)

HASTRAH SYSTEM=expieiinsn
ESCRIBLRS

Drviecriibyr

ADUMS{50}

51-100
celleanme
101-130
151-200
201-250
251-300
301-350
331-400

401-450 The HASTRAN simlsvanty may
L ierepid iy alio B ipbclied m Runties Conliguiation (RC) B 54

g N

<|€|<|€|<[€|<[€|L

-
Other Conigurst
Syitern coll vk
mary ales bé S o walubs rifumid with B DLLAP PU
oK ’ [ Cancel ] modele. See PUTSYS, GETEYS of the MY Nasian




SIEMENS

Surface to Surface — Contact

» Surface to Surface Contact options

\

N Face Comact "% » Automatic Detection or Manual
Selection

Source Region

" Select Object (2)

Excluded

Target Region A

» Coefficient of Friction

» Search distances

o Select Object (2)

Excluded

Swap Regions v

» Offsets

Properties A

Coefficient of Static Friction [—l m
Min Search Distance [Cl—l mm Y__ m
Max Search Distance [l—l mm Y__ m
Source Offset [':'—l bl Ym
Target Offset [':'—l mm_ % m

Target Contact Side TOP E q

Card Name BSURF/BSURFS

r OK 1 L Apply 1L Cancel ]

Simulation Navigator

Mame




SIEMENS

Surface to Surface — Glue

| ™ | Face Gluing(1) A

» Surface to Surface Glue options

Source Region

T 69 » Search distance
[Exclided ¥V

Target Region — } Penalty Val ue

o Select Object(2)

IEthuded— . . .
» Does not require similar meshes

Swap Regions

Properties

» For example Tet to Hex

» Smooth transition of loads across
boundaries

Card Name BGCSET

f Ok 1 L Apply 1L Cancel ]

Simulation Navigator
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Loads — Force

= Force

Type
L Magnitede and directior

MHame

SIEMENS

—= N ores

A
=

W

Model Objects 1o Creane Force On o

W Selecy Objectil)
Excluded

Magnitisde

Force

Direction

W Specify Vecwr (1)

Rewerse Darecton

Distribunion

Methad

Card Mame F

= Force

Mame

Ldges on Face to Create Force On
W Selecs Dbject (1)

Fxclucled
Associated face

o Select Ohjectil}
Components
ShewrFarce  [100
Ii Mans farce [
Our of FMane For |-_|
Distribution
Methad

wrid Mame FORCE

| Toeal per Object

=

Card Mamg FORCE

Y

=

» Force Load Options

MHame

mModel Objects 1o Creane Force On

» Magnitude and direction

—_— » Normal to selected faces

Coordinate System | Globa

Componests

» FXx, Fy, Fz Components
relative to selected
coordinate system

Distribunion

Meshad

» Shear, In/Out plane force

ok zepty || cancel

» Managed in the Load Container

A
=

fame
Maodel Objects 1o Create Force On
o Select Ohjectil}
Excluded
Magnltede

Simulation Navigator
Foace

h
|m Name
%block_sin]
=8 block_fem1
FORCE & block_fem1_iprt
+- b Polygon Geometry
= /& 30 Collecrors
@ Simulation Object Container
- ¥ Load Container
[~ s} Force(l)
ﬁiConstraintCDntainer

Ok [ 2pply | [ Cancel




SIEMENS

Loads — Bearing

» Bearing Load

» Distributed load across
cylindrical curves or
Cylindrical or Circular Geometry faces

" Select Object{1)

» Parabolic or Sinosoidal

& Specify Vector{1) | _ i dIStrIbUtlon

Rewverse Direction

T o ¥ » Managed in the Load
' Container

Angle

Distribution
Method

Card Name FORCE

r OK __ Apply |1 Cancel |

Simulation Navigator
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SIEMENS

Loads — Torque

» Torgue Load

» Distributed load
across cylindrical
curves or faces

' select Object (1) T '
Cria— ¢ | » Managed in the Load
Magnitude ) . J Contal ner

Torgue | 1000

Card Name FORCE

[ ok 1 [_ Apphy i |... Cancel __|
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Loads — Moment

% Moment i i

|!:'.-l"".'!'. i1

Madel Objects 1o Creane Moment On A

W Select Objectil)

Excluded

Magnitsde

o), el #]

Bloment

Divection

o Specily Vector (1)

Reverse Darectan

Distribunion

Methad :';--:;; ric ditribaut §

Card Mamg  ROMINT

0K [ apphy | [ Cancel

% "Moment

Type A
. FdgeFace =

fame A
Memene (]

Edges om Face 1o Creave Moment On A

¥ Select Object(l) NI
Excluded W
Assaciated face .Y
W Select Object (1) j
Campaneats A
Shearmanent |1 [Here Tl [
I plang momem | 100 -me ol [ B
Out of plane ma [ ==y

Card Mamg  WOMINT

% "Moment

Type
i Hormal
Hame
[Memeny (1)
Madel Objects ta Create Moment On
W SelecyObjestl)
Excluded
Magnitude
Magnr

Distribunion

Methad :C--: amelrc dintibut§

Card Mamg  WOMINT

—ok— [ aspply || cancel

|!:'.--".1'. 1
Madel Objects 1o Creane Moment On | A
W Select Object (1)

Excluded

Diirection

Coordinace System | Globa

Distribunion A,
Methad [Geametric datmbu bl

Cord Mame  MOMINT

Ok [ 2pply | [ Cancel

» Moment Load Options

SIEMENS

Magnitude and direction

Normal to selected faces

Mx, My, Mz Components
relative to selected coordinate
system

Shear, In/Out plane moment

» Managed in the Load Container

Simulation Navigator

Name
%block_sirﬂ
=68 block_fem1
& block_fem1_i.prt
+- M Polygon Geometry
o & M 30 collectors
-@Sinulation Object Container
- M Load Container
M O Moment(1}
}= Canstraint Container




SIEMENS

Loads — Pressure

"= % Prassure

% Prossure

Type Type

» Pressure Load Options

&, Hormal pressure on 20 elementy or .'-'L:-\r'] i Harmal prediure an 30 slementi

Mame

» Normal to 3D faces

W Select Object (1)

» Normal to 2D faces only

Magnltede

Faced ta Create Mormal Prediure

W Selecy Oblect (1}

Exeluded

rerer— od_weimfe) » PX, Py, Pz Component

Pressure {1000 e Card Mame  PLOADS

) Pressure

Card Mamg  FLOADS

—ok— [ aspply || cancel

» Px, Py, Pz Component
Pressure on Beams

» Managed in the Load
= 0 Container

Edges or Curves 1o Create Pressare ..

MHame

PFreaaare (1

Faces ta Creare Fressmre O

W Select Object(l) W Select Object (1)

Excluded Excluded

Binection Frapertics

£
Coordinate System | Global =l Siale

bl [
L . . .
= Simulation Navigator

- —_— Mam e
1 N/mewl]
|: | L ﬁ: x %block_sirﬂ
[N E Nl | 4 =8 block_fem1
Px [of [Mimel [ @

& block_fem1_i.prt
4 M Polygon Geometry
e Eﬁ 3D Collectors
H simulation Object Container
= M4 Load Container
B © Pressure(l)
ﬁCDnstraintCDntainer

Card Mamg PLOADI

Ok [ 2pply | [ Cancel




SIEMENS

Loads — Hydrostatic Pressure

[ » Hydrostatic Pressure

Faces to Create Hydrostatic Pressur... A

» Distributed pressure
across selected faces

» Managed in the Load
Container

" Specify Point (1)

Properties

me|o

| N/m IY__ |T|

Card Name PLOAD4

r QK 1 | Apply | | Cancel |

Simulation Navigator




SIEMENS

Loads — Gravity

(W = X| W Gravity (=%

» Gravity Load

» Applied to complete
model

4 Select Object (0} 4" Select Object (0)

» Magnitude and Direction

Magnitude Direction

» AX, Ay, Az Component
Gravity relative to
selected coordinate

AZ 48
Card Name GRAV S y S t e m
’ OK 1 | Apply | | Cancel |

Card Name GRAV

f OK 1 | Apply | | Cancel |

» Managed in the Load
Container
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SIEMENS

Loads — Centrifugal

Name

1
[centr1£agar (1) I B)

Model to Create Centrifugal Load On | A

M

» Centrifugal Load
» Applied to complete model
» Direction & centre of rotation
» Angular Acceleration
» Angular Velocity

» Managed in the Load Container
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SIEMENS

Loads — Constant Temperature

» Constant Temperature Load
SEmm— » Applied to curves, edges or
e faces

Magnitude A
Temperature | C v_l m

Card Name TEMP

» Managed in the Load Container

O Temperature(
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SIEMENS

Nodal Force Location

» Location for a Nodal Force
Excitation for the NX
Response Simulation
application

" Select Object (1)

Degrees of Freedom

» Requires a matching
Dynamic Load

» Managed in the Load
All Nodal Force Contalner

Card Name USET1,U3

r Ok 1 | Apply | | Cancel |

Simulation Navigator




Constraints — User Defined

Name

[Use::-efined (1)

Model Objects to Constrain

’Use::-ef;ned [lll

Model Objects to Constrain

" Select Object{1)

" Select Object (1)

| Excluded

Direction

| Excluded

Direction

Displacement C5YS |Existing Eva

Degrees of freedom A

Displacement CSYS | Existing [va

Degrees of freedom

DOF1 «- Displacement [Y}

[10

DOF2

DOF3

DOF4

DOF5 5| Fi

DOFB %) Rotation [v}
[10 |[seor[®]
All Free m
All Fixed B

Card Name SPC

[ OK ][ Apply ][ Cancel ]

DOF1
DOF2
DOF3
DOF4
DOFS
DOF6
All Free

All Fixed

Card Name SPC1

[ oK I[ Apply ][ Cancel ]

SIEMENS

» User Defined Constraints

» Free, Fixed or
Displacement

» Cartesian, Cylindrical or
Spherical coordinate
system

» Managed in Constraint
Container

Simulation Navigator

Name
%block_sirﬂ
=68 block_fem1
& block_fem1_iprt

+- M Polygon Geometry
+ Eﬂ 3D Collectors
@Sinulation Object Container
# Load Container
= M} Constraint Container
M O UserDefined(1)




SIEMENS
Constraints — Enforced Displacement

>.

2\ % “Enforced Displacement €o.. & — X |% Enforced Displacement to... & — X
@ el e _ Enforced Displacement Options

Maodel Objects to Constrain Mag N |tUde and d|reCt|0n

W Select Object (1)

Normal to selected faces

Direction

Displacenent C5YS |Exiztiog

Component Displacement
relative to selected coordinate
system

Managed in the Constraint Container

Madel Objects to Conttrain Simulation Navigator

MName

%block_sim

=8 block_fem1

W SelecyObjestl)

Excluced

Magnitude e 4 block_fem1_i.prt
P +- & Polygon Geometry
- + E’ﬁ' 3D Collectors
Displacement Coondinate Syitem |CORDIR . . . .
£ simulation Object Container
Card Mame  SPCD
44 1 oad Container
= HﬁCDnstraintConta.iner
K O enforced(l)

Dniplacement |1

o [ sppiv




SIEMENS

Constraints — Fixed, Translation & Rotation

% Flxad Constraint

Mame

frazeact 0 » Fixed Constraints

S o Lk (Restraints)

Excluded

e . » All DOF

1

o rl:-b.1 = mr—— g NO TranSIation
» No Rotation

FMame

§ Constraints Container

W Select Objectil)

Excluded

o Gelect Objece i)

1

me SF0
Okt [ apply | [ Cancel | Simulation Navigator

W Select Objectil)

Excluded

o Gelect Objece i)
M O NoRot(1)
pree

ard Mame SPC
ok— [ spply || Cancel |
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Constraints — Simply Supported

_\ . Simply Supported Constrai... _J' [ - .X |\ | Simply Supported Constrai... |w |™ (X

» Simply Supported
Constraint

SimpleSupport (1)

Model Objects to Constrain =y » Mag n itUde and
¥ selectOect() Direction of Support

Excluded

4" Select Object (0} ‘_‘ » Normal to SeIeCted
surfaces

Excluded

" Select Object (0)

]

o) [ omy ) [oncer ) » Managed in the
Constraint Container

Card Name C

r OK 1 | Apply | | Cancel |

Simulation Navigator




SIEMENS

Constraints — Slider

» Slider constraint

my » Planar sliding face

W Select Object(1)

» Sliding direction

" Select Object (0)

» Managed in the Constraint Container

" Specify Vector (1}

Reverse Direction
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Constraints — Pinned

» Pinned Constraint for
Cylindrical Surfaces

* » Managed in the Constraint
4 Select Object (0) i AL, ] Container

Card Name SPC

Simulation Navigator
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Constraints — Cylindrical

Cylindrical Face to Constrain

4 Select Object (1)

Excluded

4" Select Object (0)

Components

SIEMENS

» Cylindrical Constraint

>

>

>

>

Radial Growth
Axial Rotation
Axial Growth

Relative to selected cylindrical surface

» Managed in the Constraint Container

Simulation Navigator
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Constraints — Roller

» Roller Constraint

 select Obiect) » Managed in the Constraint Container

" Select Object (0)

Rolling Direction

" Specify Vector (1) |».::::_!_ [
Rewverse Direction
Displacement Coordinate System |CORDZR |

Card Name SPC

r oK 1 | Apply | | Cancel |

Simulation Navigator
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Constraints — Symmetric

» Symmetric Constraint

» Managed in the Constraint Container
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Constraints — Anti-Symmetric

» Anti-Symmetric Constraint

» Managed in the Constraint Container
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Constraints — Velocity

» Velocity Constraint

:ff- Magnitude and direction Magnitude and direction

“|pls Normal

» Specific to these NX Nastran Solutions
d.b — » SEDFREQ 108 — Direct Frequency
4 Select Object (1) —‘ Response

— » SEDTRAN 109 — Direct Transient
e _ Response

" Specify Vector (1} 1 | |

» SEMFREQ 111 — Modal Frequency
Magnitude Response

_ : » SEMTRAN 112 — Modal Transient

Card Mame :KL | — | | — | Response

» Managed in the Constraint Container

Simulation Navigator
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Constraints — Acceleration

» Velocity Constraint

:‘_E- Magnitude and direction Magnitude and direction

B Componer » Specific to these NX Nastran Solutions
» SEDFREQ 108 — Direct Frequency
& select Object(1) : Response
[xchdea v » SEDTRAN 109 — Direct Transient
Direction . Response
+ Specify Vectar (1} 2| 17 .
» SEMFREQ 111 — Modal Frequency
n:ﬁg_nitUd._e RESpOnSe
» SEMTRAN 112 — Modal Transient
Card Name SPC Response
ok—| [ apply || cancel |

» Managed in the Constraint Container

Simulation Mavigator
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Name

[I-IPC for Rear Axle Bodies

Independent

" Select Object (1)

| Excluded

Dependent

" Select Object (1)

| Excluded

Independent Face / Edge

Reference Coordinate System A

Type Cartesian [v]
" Local C5YS i | e

[:] Set Displacement C5YS

Node Match Tolerance

value 0.01

Degrees of Freedom

DOF1
DOF2
DOF3
DOF4
DOF3
DOFG
All Off

All On

Card Name MPC

[ Ok 1[ Apphy J[ Cancel J

Constraints — Automatic Coupling

SIEMENS

Coupled degrees of freedom
between offset or symmetric

MEEES

Managed in the Constraint

Container

Independent Face / Edge|

Dependent

Simulation Navigator

Name
%a'?i_r:ll_sir
- 88 anti_roll_fem1
+- & -7 Simulation Object Container
B3 Load Container
= E’ﬁConstraintContainer
B4 @ BUSHING RADIAL CONSTRAINT
B4 @ FIXED SPRING ENDS
E @ ENFORCED ROTATION

Rf @ iMPC for Rear Axle Bodies
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Constraints — Manual Coupling

» Create either Coupled DOF
or Constraint Equations
between selected nodes

—— » Managed in the Constraint
T Container

Degrees of Freedom

C ]
r QK __ Apply || Cancel |
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Constraints — Enforced Motion Location

» Enforced Motion Location Constraint
» Specific to these NX Nastran Solutions

el as » SEDFREQ 108 — Direct Frequency
Direction Response
: » SEDTRAN 109 — Direct Transient
Response
. » SEMFREQ 111 — Modal Frequency
@ ree ) Response
» SEMTRAN 112 — Modal Transient
sires L Response

All Enforced

» Managed in the Constraint Container

Card Name SPC and USET U2

r oK 1 | Apply | | Cancel |

Simulation Navigator
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Boundary Condition Symbol Display Controls

Boundary Condition

4’ Select Object (1)

Display Mode
@ Coliapsed, ()Expanded
Color
Line Width
@Graphic Symbols
DText Symbols

DName
D\.falue

DSDIver Card Name

Grid Points - U
Grid Points - V

Eshade Arrow Cone-heads
DDegress of Freedom for Constraints
@Highlight Targets when Selected

Scale
0

Tiny Large

[ Ok ][ Apply J[ Cancel J

» All Boundary Conditions have
a Symbol associated and the
Style can be Changed

¥ Delete

Properties

Simulation Navigator

Mam &

%block_sirﬂ

= &8 block_fem
& block_fem1_i.prt
4 M Polygon Ceometry
e E@ 3D Collectors
£ simulation Object Container
B Load Container
EﬁConstrathDntamer

e |
Rename |

Delete
Clone

Properties




SIEMENS

Physical Property Overrides

W [ Override Mesh CollectorA... |« | = ' X

» Allows the SIM file to override
the Physical properties defined
In the FEM file

» Mesh with Overridden property
shown in Red

» “What-if” studies
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SIEMENS
Custom Units & Units Converter

% Units Manager x

Measure |Lenath El

» Units Manager create Custom Units
Unit Name i .
for various Measures

Description

millimeters ?;:ieraﬁon > U n ItS CO nve rter

Conwversion Parameters Farce Per Unit Length
Conwversion Equation: Unit={(a)} * (mm) + (b}

Multiplication Factor (a) 1.jpooo Coeffident per Unit Length

Moment of Inertia (Area)
Addition Factor (b} Viscous Damping

@ Default Unit

[ New Unit

Temperature Gradient

Energy per Unit Mass

Dissipation Rate of Energy per Unit Mass
Mass Flux

Mass per Unit Length

Mass per Unit Area

-
Units Converter

Quantity | Force Per Unit Length

Units Converter
From 1.0000| |Nfmm &

To 62.5217| |IN7idaE + Quantity | Fatigue Strength Coeffident

From 1.0000( |MNfmm~2(MPa)

To [145.0376| |[HilRECME ¥

ubed per secand
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Unit Selection

W | Force M.

» Numeric entry for a value can be entered in different units

» Measure
» “on the fly” measurement from existing geometry
Model Objects to Create Force On
* select Object (0) 3 < Fleld
Excluded » Define the magnitude as a constant or variable (eg time
Mot dependant)
agnitude
Force 0o | 1%+ | 2 FunCtlon
Direction » Define the magnitude as a function that calculates a single
* value
» Link Existing Field
isiaibuLion Make Constant . .. . .
omibaton | . » Link to an existing Field Variable
Card Mame FORCE
[Gancer ] » Make Constant

» Converts an expression to a constant value

Examples
W | Create Table Field LA
mN/mm#2(kPa)
mm degrees Table Field
Name | ii

time {sec) pressure (mM/...

M M/mmAZ{MPa)
in
ft
cm
km
mi

it M-mm
MN-mm
M-m

10

Ibf-in
Ibf-ft

t'mma3

micron

nm rev/secA?

angstrom




SIEMENS

Boundary Condition Magnitude — Table Field

Maths Expression Table Based Existing Named
: Fiel : )
Field ield Vanables\ > Tables Fleld
__": IField Variables 3 - _K

» User selected Dependant
and Independent columns

W | Edit Table Field w [T R

Table Field

force {mM) *

1
133
130
1
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Boundary Condition Magnitude — Function Field

% Create Math Expression feld

Expression Fleld
Hamr

- A

% ‘Insert function

Enter Keywords ba Search fora

Or Choose a Casegory | math

Humbr
Humber
Humber
Hum by

Humbr

][]

Ok Cancel

% Insert function

Enver Keywords b2 Search for & Functon

Or Choose a Casegory | mechanicy [=]

Funétion Hame R buarr

U AVERAEPOWEF Humher
Humber
i Number

Humber

_pendulusFrequency

ulis Periad

talFnargy

% ‘Insert function =

Pre-defined functions that
calculate a value

Enter Keywords o Search for & Function

Or Choose a Casegory |beans =]

Funéticn Hame Redurni

Categories

M placmm #r

ug_Eenl
uQ Carterl oadiDug placem & nERLL L >

Beams
Fluids
Gears

ug.centerLoadtom ent
sadMos eriMaxinun
-M= rLoadihearf

ug.

e Geometry
emessouseen Materials
Maths

Mechanics

mverm gdiare Loadthen
hearFarceMaximum
aeloads lope

el L oadS o peg M e

Misc

O Rings
Plate
Spreadsheet

Information about the Selacted Ffunction

Calculptes the maximum bending stress under a center load
The return diseasianality i3 Seneas

Spring

R guings
Number. Lersgth of Beam
Husbser. Load Beam
Humber Distance from Newral Avis w Exvrene Fibers
Number. Momens of inerta
]

String
Units

s | Canel Vibration




Solution

W | Create Solution

Mame:
Solwver
Analysis Type

Solution Type

Solver

[NX NASTRAN

[ Structural

’SESTATIC 101 - Single Constraint

EAutomatically Create Step or Subcase
SESTATIC 101 - Single Constraint

V|

Apply ][ Cancel ]

Analysis Type

Solution Type

SIEMENS

Solution is Solver dependant

Solution gathers everything together
to perform a solve

SIM File can contain many
Solutions to study different aspects

NX Nastran

Structural

SESTATIC 101 - Single Constraint

of the design

Solver

SESTATIC 101 - Multiple Constraint

SEMODES 103

SEMODES 103 Response - Simulation

SEBUCKL 105

MNLSTATIC 106

SEDFREQ 108

SEDTRAN 108

SEMFREQ 111

SEMTRAN 112

ADWVNL 601, 106

ADWVNL 601, 129

Thermal

MLSCSH 153

Axisymmetric Structural

SESTATIC 101 - Single Constraint

SESTATIC 101 - Multiple Constraint

MNLSTATIC 106

Axisymmetric Thermal

Analysis Type

NLSCSH 153
Solution Type

Simulation Navigator

Only one is active

Simulation Navigator

ﬁ‘ Mew Solution. ..
7 B bl g,

=5 Import Results...
B4

MNew Solution Process 4
= B . ) .
e Eh % Physical Properties. ..
= é Linl Modeling Objects...

: é i @ Solve Al Solutions
= B simulation Summiary

Mode and Element Display
Replace FEM. ..

+ éﬂu

+ HTH

Mam e

ABAQUS

Structural

General Analysis

Enwvironment

Description

Solver

Thermal

Heat Transfer

%I:I::k_sir’l

Axisymmetric Structural

General Analysis

58 block_fem1

Axisymmetric Thermal

Analysis Type

Heat Transfer

Solution Type

+- B Load Container
H EﬁConstraintContainer

ANSYS

Structural

Linear Statics

Modal

+ ﬁ Linear Statics 1

Buckling

#- i Linear Ststics 2

Monlinear Statics

¥ Mormal Modes 1 to 25

Thermal

Thermal

Mormal Modes

Axisymmetric Structural

Linear Statics

+ é Buckling Prediction

Monlinear Statics

@l Thermal Constant 75C

[ Axisvmmetric Thermal

Thermal

& 4 simulation Object C...

Active: NX NASTRAN-T...
Default: NX NASTRAN - .

NX MASTRAN -
NX MASTRAN -
NX MASTRAN -
NX MASTRAN -
NX MASTRAN -

MNX MASTRAN

Structural  SEMODES 103
Structural  SESTATIC 101 - Multi Constraint
- Thermal NLSCSH 153

SESTATIC 101
SESTATIC 101
SEMODES 103

Structural - Single Constraint

Structural - Single Constraint

Structural




SIEMENS

Solution — Containers and Re-using Data

Simulation Navigator

» All Boundary Conditions,
constraints etc are stored in
Containers

» They are then referenced by the
Solutions and Subcases

Simulation o o [
Containers o o EEEI \
Z Eﬁ_ Constraint Container
(=g 3 Fixed(1)
(=R ] Fixed(2)
’ = Solution — Dra.g nn1 Drop
Multiple
Subcases
i:l Furc{3) o
|:I| Fon:e{2) B e n efl tS
) n2 Re-use of data
Multiple Quickly and easily explore effects
Solutions

of different loading conditions
Efficient analysis in complex
environments

=] Force(2)
1™ Force(3)

= M¥z, Constraints
=] Fixed(2)




SIEMENS

Solution — Subcase Management

| % | Create Solution Step or Subcase [ ™ X

o Subcese » Subcase availability and options will
-- vary according to the active Solver and
Solution type

| » Each Solution can have multiple
Labe T Subcases

Output Request

» Loads can be used in any combination
of Subcases

Force Pre-Load

- » Subcases can include Pre-Loads like
e e NHM— FIZJ"a\I'F‘r'e.-:.-:I.Jr'e and Shear Forces Thermal reSU|tS from a preV|OUS SOIVe

Eoundary Condition Field Evaluation A
Evaluation Time [—HECvl;«\
Evaluation Frequency m

| % | Create Solution Step or Subcase |2 |™ 'X

Name: Simulation Navigator

r OK __ Apply |1 Cancel |

Loads, Constraints

Subcase - Loads, Constraints

| |

Output Requests Thermal Qutput [1 | [

Eoundary Condition Field Evaluation A

Evaluation Time m
Evaluation Frequency m

r [s]' .. Apply 11 Cancel |




SIEMENS

Solution — Attributes

» Solution Attributes availability and
options will vary according to the active
Solver and Solution type

% Edit Solutlen

Hume

Sohver HX HASTRAN Simulation Mavigator

Arabysis Type: Snuctural
Saluticn Type: SESTATIC 101 - Single

% Edit Sclutlen

Mame Enwvirar

%H::-Z_Sil"]
=8 block_fem1
& §7 Simulation Object C_..

Hume L

Solver MY HASTRAN » "Edit Solutian

SESTATIC 1081 - Single Conitraint M

Aralysis Type: Siruciural il
- e Humie
Caneral | Cosact] Sedutizn Type: SESTATIC 100 - Single Conseraing m 5 E’% Load Container
Sabver MY HASTRAN
Descripsion I3 B +- B¥=z Constraint Container
——"— SESTATIC 101 - Single Constrainy A = WM 5
Tiele Seluticn Type: SEMODES 103 = é SR
Subbitle General| Costact &4 f Create Subcase
= 218 Solution Attributes |
System Celly L1 ':l [re] Max Nevalicns Farce Locp 'm SEMOGES 102 A E’i:
' Ii ol | Solver Parameters...
ﬂmr ive Salwen Max eranians Stazus Loop 21 DesEngticn
— r =& § B Rename |
Max Jab Tame [ Peraley Moemal Direction 14 ¥ e
Buik — | - =-| ¥ Delete
Pulk Do Liyung Penalty Tangential Durecticn 1 * uRite :
— Clone |

Curpus Reguests

Contact Force Talerance Syutem Colly Hane

ehensive Check
% Edit Solutlen o X

Hune m ieport

Param sters Allewable Cantact Changes Max job Time

| None e IT'

T lirertia Belist Minimum Peroentage | Bulk Dana Listing

Inziude ,:I

Fiax Shell R Stiffness Factor 109 ¥ Shell Thickness Offser Cuapon Requass [ Sekver M) HASTREH t Object
ignore Material Tem neu:u'e.ctue ndence sy SraTet m Param &ters [ wone i k) S —
oA 20 c - CRnTACT SERE LS AVEraging Inzlusive K, Eeal Bigenvabue Exoraction Caca |-_.:--.:cs. Ir. SE ol il
Boundary Comdition Fleld Evaluation b Inivial Pemerratian ¢ gap Calculare from geo e Lancrns Method [ mane 2 [ MLRCSH 153 A
Refine Source Region Mesh Refine 2| Flat Shell Rz Siffress Factor 100 ¥

F=os—] [ 2oply | [ Cancel

MNuys ber of Contact Evaluaticn P

Increased Humber [

[Tsgnece Material Temperature Dependence

Defauls Temperature |;

Lol

'[ apply | [ Cancel

Enundary Condition Field Evaluation

e yoripron
Title
Subaide
Syitem Celly Mane
Maw job Time |;-;-;-—;|
[ Bulk Data Lisging

Duipul Requesty Thermal Cu-'..'."\.'.';-” i

=
Faramecers | Hane L, o
Diefauls Initialization Temperature |:: e -
Geomeeric Surface Element Form | cuecve |l

Boundary Conditlen Fleld Evaluatlon W

os—][ 2opty || Cancel

[ S —————




SIEMENS

Solution — Parameters

» Solution Attributes availability and
options will vary according to the
active Solver and Solution type

| [ Solver Parameters [ ™R

Exact Version
of NX Nastran

Use environment variable UGI_NX_NASTRAN

| [ Solver Parameters [ [T X

m Use environment variable UGIH_NX_NASTRAN_VERSION

Simulation Navigator

Bulk Options Mame

D Performance
Field Format
Exponential Format

Real Data Precision

Card Description
E Real Data Filter

Real Filter Value




SIEMENS

Solution — Comprehensive Check

» Solution Comprehensive Check

"% "Model Check x

» Warnings & Errors

Earzam == » Mesh

ement Normals
Comprehensive

Reset Display

» Materials

f OK __ Apply R Back |1 Cancel |

» Boundary Conditions

» Solution

Simulation Navigator
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Solution — Report Before Solve

(=)

» Solution Report — Before Solve

Simulation Mavigator ]

» User entered text

% s s | description/documentation

B Simulation Objects

f

5 Bl Conseraines iy
- So— S S » Snapshot screen images

» HTML Interactive report export

2]

gl

CEm

0

E

| i s (2

Simulation Navigatar

!
T uGs [ O e I8 o= i 1Y ED —r
B Sections = s+ S - . By
v . b | Inuages —
Sectione Text M — UGS o 4 ack_feml
E—— Far ¥ > ' - -
Secticns Comm P B 4 Simulation Object Costaines
= B deling Objecr e - + B Load Container
ng Objeces Te S — | et - by Constraint Containes
f " — — =
eling Obje b T L
= b Defined 5S¢ s . B & Create Subeme...
- <t ) e g w0 by &) Sokiton Attrikutes. ..
r Defingd Sets Cam [ o 5 50 85 Sobver Parsmeters.
= b e ¥ Rename

|
|

W Delare
B Clore |
|
|

Cansirainty

4]

g S ommt of e darrmeed. ;_L:Tm e Check
i creste oot |

B o Adopt Ohject

T

E

2]

f &
moEobRoboboboobobooboobooboobeOROREE SR

E




SIEMENS

Solution — Solve the Active Solution

% [Solve x

» Solve the Active Solution options

» Solve interactively (eg using NX

Edit Solver Parameters

e e ) Nastran Desktop)
» Write (export) the solver input file for
T TELTIC 1. further job editing or queue
management

» Solve interactively an existing Input
file (ie Restart)

Simulation Navigator

» Edit the Input file
and solve directly
(useful at add extra
Solver specific
entries)




SIEMENS

SIM Part — Post-Processing

UGS PLM Software



SIEMENS

NX — Integrated Post Processing

Viewport Synchronization Easy selection of
results

Viewport Layout

HN Y b bkt | [k | W i vy | i | My | E_ﬂ‘_ﬂ'.
Wilhe §00 o g Fasm Daih plmm 3 =

Dedicated Post
Processing

Post Navigator

Processing
Icons

Dedicated XY
Graphing

Import of
Existing
Results for
comparison

Post Views and
Templates
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Results — Selection

» Results Selection from the Post Processing
Navigator

» Ease of navigation through available Results
» Double mouse click to change the Results display

: » Plot to a Existing Viewport, to a New Viewport or
" Overlay (combine) Existing display

Post-Processing Mavigator

Bl -1 Post
ﬁTer-l plates




SIEMENS

Results — Animation

» Results Animation options
» Number of Frames
» Delay between frames

» Full cycle (“forwards then
backwards”)

» Play, Pause, Stop

» Single frame forwards or
backwards

» During Animation
» Change the Results
» Screen rotate/pan/zoom
» Toggle on/off Meshes
» Save to Animated GIF
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Results — Post View Display

» Post View Display Options

» Styles

=formation i tesult... ] .-
Show undeformed model Surface > CO ntours

Synchronize Color Display ar
» Elements
» Isolines, Isosurfaces

» Mark — Arrow, Cube,
Sphere, Tensor

X Post View X Result Set Selection

|. Disp

» Absolute or scaled values

@oefomaton [ Result. | o coe 1 1) » Coordinate System for

D Show undeformed model

ESVnc:hr-:nnize Color Display and Deformation - -. res u ItS Cal C u Iati O n

Display on |Free Faces
Units

Scale

rT‘ m [m] Absolute Value
r OK 1 L Apply | Back 1L
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Results — Post View Display

/ N "W Post View x T Arrow Plot

1 Display | Color Bar" Edges & Faces" Annotation] W > POSt VIEW Display O pthﬂS

@Color Display m [WJ | ‘ [Displacement- Modal ;Aj
@Deformation Result... DX DY DZ @Mag“'t“de > ReSUItS Plot Options Vary

S rdeermed el o e — according to the Display type

@Svnchrnnize Color Display and Deformation

Cooordinate 5y | Absclute Rectangular ’;-J

Display on |Free Faces [v] Units [mm Y!
Scale 1], cooo

Absaolute Value D

[ QK 1[ Apphy J[ Cancel J DHide farks
Size | Result EY] 5.00 %Modeltva T Tensor Plot

Colo| Colorbar EY}
Swlem Load Case 1 [v]

[Stress - Element-Nodal @

oK l [ Apply J [ Back J [CanceIJ Max Shear EY]
Draw Marks at m

" Isoline Plot x " "Element Plot D
- - e - Aweraged

—

Load Case 1 [Y] Load Case 1 [Y]
[ Cooordinate System [.ﬂ.bsolute Rectangular ’;-J
Displacement - Nodal w Displacement - Nodal .
[ L q q Units N/mmA2{MPa} [Y]
Magnitude EY] Magnitude Eva
Scale 1.0000

) o Absaolute value D
Cooordinate System [.&.bsolute Rectangular ;Aj Element Criterion Average ["]

Units mmn 7 c di 5 Absol i | DHide Marks
ooordinate stem Absolute Eectangular 5%
Scale 1.0000 ¥ o )

Units = -~ Size | Result [Y] 5.00 %Modell:‘r]
Absolute Value D

Scale Colo| Colorbar [v]
OK [ Apply J[ Back J[ Cancel J Absolute value ) 5t¥|5m [MF{

[ QK ][ Lpply J[ Back J[ Cancel J [ Ok l[ Apply J[ Back J[ Cancel J
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Results — Post View Display

N\ |\ | Post View

V

|\ | Deformation

|m I:-:III:-rEar'”m m
Scolordisla [smaser 7] [mesuic| splacenent Nodsl ) » Deformed model display
EDefnr‘matin:-n Result...

SO —— » Results domain

E Synchronize Color Display and Deformation

Display on | e i% y > Free Face

ime

uttin Plane > VOIUme

» Cutting Plane

¥ =

r Ok 1 L Apply 1L Back 1L Cancel ]
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Results — Post View Color Bar
N W Post view |
[Dipiny] Colorsor [edges » Post View Color Bar
[Wshow legend m

V

» Max & Min values

» Number of colors

Levels [TE‘ Dunn:lerfln:uw.
Scale ’ natic DDVEIﬂDW l:' > COIOr SCheme

- Inwert Spectrum

» Scale
» Legend level of detall

Linear
Log

ic b El:]verﬂnw l:l

w) |_|Invert Spectrum
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Results — Post View Edges & Faces

7/ N\ | ™ | Post View
[ Disp a-,r'“ Calar arl af ¢
rima ispla
.""._—-T"::. dges erna
I" dCes | Opague

» Post View Edges & Faces
display & color options

» Primary Display for Element
Edge & Faces

» Undeformed Display
r oK 1 | Apply | | Cancel
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Results — Identify

’Pickfrom Model a—|
Mark Result Values ¥

Dimension | Any Ev.'j—

MNodal Results

Mark Selection

Pick | Single

Selection : 1 [tem
Values NodeID &
5.5351e-002 22863
0.000e+000 22663
5.551e-002 - ha

CIEE

Close

Nodal Results [Pickfrom Model Lq

Mark Result Values bw
Dimension

Mark Selection

?
A
~
e

Selection : 8601 Items

Values NodeID ~
Min 3.B63e-002 133
Max 0.000e+000 23326
Sum 4.283e+002 - hd

Nodal Results [N Max Result Values ’;-!

Mark Result Values (W
N=

Selection: 10 Items

Mark Selection

Values HodeID "~
Min £.211e-002 23345
Max 0.000e+000 23328

Sum 6.231e-001 S v

Cl 0 od
MNode IDs
By Result Range
M Max Result Values
M Min Result Values

Mesh
Feature Face
Feature Edge

Nodal Results

Mark Selection

[:]Eelow

Do

Selection: 5258 Items

[Ey Result Range

Mark Result Values ¥

Values
Min 5.000e-002
Max 0.000e+000
Sum 2.830e+002

NodeID

1927
2332

5
6
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