"o Webinar: What's

B New In NX and
ewin an
e BT T Simcenter 3D 12

Daniel Kaminski, ATA Engineering
15 November 2017

13290 Evening Creek Drive, Suite 250, San Diego CA 92128 \, (858) 480-2000 @ www.ata-e.com
m ata-engineering a @ATAENgineering



What We Do

ATA Engineering’s high-value engineering services help
solve the most challenging product design challenges
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Qur Services

We provide our customers with complete, integrated solutions

Design Analysis Test
From initial Comprehensive Industry-leading
concept structural, fluid, structural test
development to acoustic, and services for
detailed structural thermal analysis extreme loading
design services environments
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Our Software Services

ATA is a value-added reseller for Siemens PLM Software

» Siemens product lines we support include
> Simcenter
» Femap
» NX Nastran
> NX CAD, CAM, & CAE
» Teamcenter
> Solid Edge

> Contact the hotline at 877-ATA-4CAE or
hitp://ata-plmsoftware.com/support

» Developer of the official NX Nastran training
materials
» Preferred North American provider of NX

Nastran fraining
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http://ata-plmsoftware.com/support

Our Online Resources

www.ata-plmsoftware.com
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/ = Support | ATA x Wy / = Resources | ATA x W

&« @ ‘ ® www.ata-plmsoftware.com/support/ < (] | @ www.ata-plmsoftware.com/resources/?pe=NX b4 | oo
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Support Resources

Support Resources are password protected. Get your password

ATA’s team of experts provide comprehensive technical support for all of the Siemens software Femap NX NX Nastran Search Resources Search
we sell. Fill in the form below and one of our technical team will be in touch shortly.
Alternatively you can call us at 877-282-4223. Hours of operation (8a.m. to 8p.m. Eastern)

Whitepapers Macros

Your Name* Your Email*
Changing Units in an Assembly in NX PDF Renumber Groups in NX MACRO
Company* Phone Number* Assembly-Level Part Design Using Interpart Modelingin NX PDF Check Element Quality MACRO
Software Product* Using synchronous Modeling to Manipulate Solid Bodies in NX Renumber Labels in NX MACRO
PDOF
v
Beam Post-Processing with Cross-Section Views in NX PDF
. . . Basic FEM Checks in NX PDF
Please describe the issue you are having
s Presentations Other Resources
Design, Analysis, and Manufacturing Success with NX PDF On-Demand Webinar: Principles and Workflows for PMI Using
NX VIDEQ

Analysis Driven Design: Optimization of a Hexapod Isolator PDF

On-Demand Webinar: Introduction to NX CAE Tips and Tricks

Workflows in NX: Product and Manufacturing Information (PMI) VIDEQ
for Design and Analysis PDF
On-Demand Webinar: Best Practices and Technigues for NX
Comparison of Composite Modeling Techniques PDF Patterning VIDEO
2017 ATA Engineering. All rights reserved. Web Design by Eyesparks
PRODUCTS  ABOUT  EVENTS&TRAINING  SUPPORT  NEWS  CONTACT Training Videos Tutorials
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Introducing Simcenter 3D

wultiphysics

Supporting Generative Design

Efficient Model Build
Postprocessing Usability

General Enhancements

Optimizatio®




Enhancements Fall Into Four Categories a

Modeling User Interface
- Convergent modeling enhancements - Multiple display parts
*  Face from mesh tool - New zooming and deselecting gestures
- Lattice tool for designing lightweight - 3D box selection
structures *  Undo enhancements

Variable offset face tool
Assembly modeling improvements

Pre/Post Continuous Improvements Expanded Nonlinear Solutions

- Topology optimization improvements - SOL 401 new capabilities

- Selection recipes New SOL 402 for systems with rigid body
- New results viewer mechanisms

*  Mesh point enhancements +  Expanded capabilities for composite

- 2D meshing materials

- Tet meshing

Swept meshing

Mesh control improvements
Copying and rotating elements
General enhancements
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Convergent Modeling Enhancements d

» First infroduced in NX 11

»What is convergent modelinge

» Working with solids, surfaces,
and facets without having to
do any geometry conversion

> Allows the user to quickly carry
out studies on data from 3D

sCans
. ASSSE »Can now perform CAE analysis

ConvertFacet Body & pymrrermm directly on facet bodies without
g converting to polygon bodies
S > Use the merge facet faces or
o divide facet faces tools to
e A create a useful topology
- »>Tools like offset facet body,
E—— create transition, and local
A offset give groundbreaking

— : conftrol of facet bodies to the

[~ -
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Face from Mesh a

»Bring legacy mesh data to
life

»Automatically convert
meshes into polygon faces
and bodies

»Rapid creation of new

&} Face from Mesh geome-l-ry for Orphan

. e meshes

N »Make design changes using
A modeling tools and update

Element Face Feature Angle | 20 : - The meSh

»New 2D Mesh selection type
. & added fo command
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Face from Mesh: Demo

|
w SIEMENS - & X

NX [fl - « & switch Window [T] Window ~ = NX12 - Pre/Post
ile Home  Nodes and Elements  Results  View  Application edit bac LB aa@
@ < ° A L D4 = > o
EH & z > H r i & i W HH « i » ) k o 7 3t
K o5 Fa | : e : £ < s @ > 5 3 @A
Change Mesh More Merge Stitch More 30 20 Mesh Maore Mesh 1D More Automatic More Element Node/ More Show Reverse Show Show 5 More
Displayed Part ~ Materials Properties Collector - Face Edge i Tetrahedral Mesh Control # ) 4 Mating Connection - Elements X Quality Element - Only Face Display Adjacent and Hide & ol
Context 3 Properties = Polygon > Mesh s Connections ¥ Universal Connec... ¥  Checks and Information ~ Utilities - '
¥ Menu~  [No Selection Filter v | [Entire Assembly v | 1 ¥, [%] ~ tig | y = O w ~@-@-w- %R B - .I
@ Simulation Navigator [all] ¢ (FEM) bulkc ffem B X
Name C. Status
& bulk_f.fem Displayed & W..
A% Mesh Controls
+ M 2D Collectors
& CsYs
(& Selection Recipes
& Groups
o “ Modeling Objects
Lo
=i
®
o
o}
h
(
it !
$ —— \g )
Wy
Simulation File View 34
Preview b
Movie recording in progress =
 — = S . =T
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Lattice Tool for Lightweight Structure Design «

T} Lattice

Type
|JE1 Conformal Graph
Base Face

¥ Select Face (0]

Unit Cell

Cell Type
Uniform Cube
Edge Length

Graph

Layers
Offset
[C] Randomize Graph Mo

Body Creation

Rod Diameter

Tessellation Factor

Preview

EEEEEEEEEEEEEEEE

BiTriangle
BiTriangle
TriDiametral

TriDiametralChevron

QuadDiametral
QuadDiametralLine

QuadDiametralCross

Dodecahedron
Star

HexStar
PseudaSierpinski
HexVase
HexVaseMod
Cubeplex
Octapeak
Octahedroid

Show Result

%

»Easily fill internal volume or
surfaces with lattices

»Note that lattices are
represented as facets

»Great tool for additive
manufacturing



Lattice Tool: Demo

NX & @9~ [} + @ & switch Window [T] Window + NX 12 - Modeling SIEMENS - & X
Home  Assemblies Curve  Analysis  View Render Tools  Application lattic LE A0
[E]: U‘O D / . El [ID q, Pattern Feature 2 & Chamfer 2 ag Offset Region P 'f':- 51 Assembly Constraints
- @ unite ~ (H9 Trim Body & Replace Face (g Move Component
AN ) || (B Ddmde:Hole | gy chaii e, @ Dratt Mre MO @ Deleterace VO Surface Add " Pattern Component
Direct Sketch = Feature % Synchronous Modeling = Assemblies + =
5§ Menu~ [ Solid Body v | [Entire Assembly v | 1 ¥ [F] g I i- @ } BREO M-&-F-vw- -
@ | Part Navigator [l (- intro2pt B X
Name & Up to Date
[i‘c? + @) Model Views
+ (B Cameras
bid (& User Expressions
o & Non-timestamp Geometry
B_ - & Model History
i s et v
B2 (0 Extrude (1) v
i B at v
M@ Extrude 3) v
@\ A Extrude (4) v
ML) Simple Hole (5) v
MU Simple Hole 6) v
I;)j 4% Mirror Feature (7) v
B Simple Hole (12) 4
o (10 Split Body (13) v
(1] A1 %3 Delete Body (14) v
BARK Sketch (15) "SKETCH_.. «
E\ G Delete Face (16) v
4504 Sketch (17) "SKETCH_... ¥
i< 26 v
mfi) v
< 6D Split Body (21) v
|
Dependencies v x’w»
Details v A\
Previey v
Select objects and use MB3, or double-click an object Movie recording in progress B
= — — T el S — | S———
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Variable Offset Face «

Panel

e == » Added new Pad offset

Type A

- face type

r— . »Now have the option
Pad ——r— < to Offset as Solid

regjon Benday @"‘ »Useful for creating

¥ Select Object (0] . .

Prajection Direction % Mormal to Face = | Ig h Twe I g hT pO rTS O n d

y embedded electronics

Settings M
Bridge Continuity Connec ted -
Body Output Offset as New Body -

Preview W

EEEEEEEEEEEEEEEE



Variable Offset Face: Demo

NX & =9~ C] + @ [ switch Window [T] Window » NX 12 - Modeling SIEMENS . & X
Home  Assemblies Curve  Surface  Reverse Engineering  Analysis  View Render Tools  Application edit back L E A9
(e » =~ . < Pattern Feature < 1§ Chamfer % [ Offset Region . + ik Assembly Constraints
B wo. Ol @ ¥ s | & Ik 4 5 o
v @ Unite ~ . (13 Trim Body " @@ Replace Face (3% Move Component
RUEBCIENT ) S| ||/ Dirwde Hole: g e pagt @ Dntt More | Move @ DeleteFace  MO'¢  Surface Add i Pattern Component
Direct Sketch 2 Fe = Synchronous Madeling = Assemblies i %
§ Menu~ | No Selection Filter | | Entire Assembly P - 2l @B/ SNNVE AR+ /GOl B (s @&~ -~ =
© | Part Navigator
Name Up to Date
!{;_ + @ Model Views
+ o (B Cameras
»d [E5 User Expressions
+ (@@ Non-timestamp Geometry
B_ - [ Model History
[2°) 2@ v
i A0 v
H Datum Coordinate Sy... «
nly v
‘j\ 14 Automatic Pair (Stan... «
A9 Face Pair Midsurface .. «
. A5 Sketch (7) "SKETCH...
0]
-
Y
o
kS
[
=
L
« R ’ ¥
\f/(
v T
Movie recording in progress )
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Assembly Modeling Improvements «

»Large assemblies now
load much quicker and
use less memory

»You can now load larger
assembly models than
ever before

»Now a single user
intferface for adding
components to an
assembly

»New smart component
snapping to location
based on assembly
confext

EEEEEEEEEEEEEEEE



Multiple Display Parts «

2
7
» Can now display multiple parts in separate windows in NX
» You can also display parts in split screen
» See how modifying a part will directly effect an assembly
— » Switch between parts and applications easier
FANE AN

EEEEEEEEEEE ~= » Available in all NX applications



Multiple Display Parts: Demo

NX & 2 - [} + @ & switch Window [T] Window + =
View  Render  Assemblies  Analysis  Tools  Application

OODB m— : = @ & g
D 1 B .(‘Zuam “\I - ﬁ ‘G’ '* »w g v PNG’ pidltsa(kgmund

£ Move to Layer %

NX12 - Gateway

G

True
Shading

SIEMENS - & X

edit back

LB »Q

Window g 0355 | show < Edit  Clip See-Thru More  Preferences Edit Object Export
- s and Hide £ Layer Settings Section Section Al - Display PNG~- [J Face Edges
Window i Zoom i Visibility M Visualization
¥ Menu~ [ No Selection Filter v | | Entire Assembly v - ipii-@99 BREO M-&-3-w-~
@ | Assembly Navigator [all || 1001 shelf cell assembly.prt @ X ORI NI
Descriptive Part Name & Info R.
(@ Sections

- ¥ 1001 _shelf_cell assembly (Or...
+ [P 1004_shelf_top
+ (¥ 1003_shelf_bottom
+ [, 1002_post_sssembly x 4

=
%

> B P

WnE >0 6

« (1] ’

Preview S
Dependencies v
Movie recording in progress ®
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—
-
—_—

ENGINEERIMNG, INC.



New Zooming and Deselecting Features «

»New features have been
added to allow the user to
more efficiently use NX

»You can now double click in
the background to fit your
part to your view (can still
use CTRL + F)

»You can now single click in
the background to deselect
any object (can still use
ESC)
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3D Box Selection a

- BUi-ow
B e T >New 3D box selection allows
[ you to easily select parts in
complex assemblies

Defines a box for multi-select.

£} 3D Box Selection O X . .

il Box Size A »You can fully define size of
%" Select Object (1) -d} 'I'he box

— " >You can specify the

 Select Object (1) - . . e .

. selection as what is inside,
& outside, or crossing the box
Settings v

Preview W
Py
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3D Box Selection: Demo

NX W

view | Render

Bl - @ 35 switch Window [7] Window « =

Assemblies Analysis  Tools

OomB T zoom =
B C28 |- e

Application

P w e F B

& Move to Layer » [ edit Background

True
Shading

i
@ SIEMENS - & X |

5Eaaol

NX 12 - Gateway

edit back

Window 0.2702 ‘ how = Edit Clip  See-Thru  Mare Preferences Edit Object Export
- | H andHide %] Layer Settings Sedion Secion  All - Display PNG- [1J Face Edges
Window - Zoom 7 Visibility T Visualization
5§ Menu~ | solid Body « | |Entire Assembly - BEO » FE~@&-@ ~w-~
© | Assembly Navigater [m]
Descriptive Part Name & Info R
%\_ (& Sections
@
| " WA 1001 shelf cell assembly (Or...

+ [y 1004_shelf_top
+ [AFPy 1003 _shelf_bottom
+ Wiy 1002 post assembly x4

B P Pr

W E T Y

« ] ’
Preview it
Dependencies b

Select objects and use MB3, or double-click an object

Solid Bady in 1013_SHELF
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Undo Enhancements a

»Can now undo all of your

H = - G~ o F

Kl o — commands from the undo
B Lamorpr 100 & ist

Crange gy art 11, S0 1 »You can also visualize which
=F Menu - EE:EIEF“E Entire Assembly COmmCmdS dare I’evel’fed

© | Pt N e hitch pr when you click a parficular
I et e item in the undo list

| ide . .

M S8 purrac »Undo list now shows which
R v oart the command was

e e v :

ot v executed in

frEd = _
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Topology Optimization a

»Reduce weight and design
complexity while maintaining

- @ 50L 200 Topelogy Optimization

[.4# Temperstures structural characteristics of
[ Ef-imulat.il:un.ﬂl::ljects Ossembly
(7 Design Objective
hDesign Area » Optimize design by taking into
EEgu’;;fu”:::gznmt account multiple load cases
_ % Nastopt - Statics 1 and manufacturing constraints
Sﬁff;jzm'”“ »Output from topology
(8 Design Objective optimization is generally
s faceted data, thus convergent
=k modeling tools can be very
useful for working with these
parts

»Can now create a SOL 200
topology optimization solution

EEEEEEEEEEEEEEE



Selection Recipes a

L} Create Selection Recipe O X
S ’ »Selection recipes lef you
(o | select FE or geometric
B entifies based on a set of
| ules
A »Can show/hide or apply
e il loads/constraints fo entities
INn your selection recipe
‘ r »Create data or select results
- to be displayed by aftribute,
§ bounding volume, single
I label, label range,
coordinate, or point
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Selection Recipes: Demo

NX W 9~ [ - @ [ switch Window [7] Window » = NX12 - Pre/Post SIEMENS - & X

Home  Results View  Application edit back S8 o9

73 - A 1 a 1 - ~ ¥
K B ® 2 g & % O% &0 @
Change Physial Modeling More  Load Constraint Simulation Region  Solution Solve Element Node/ More  Show  Reverse  Show  Show More
Displayed Part ~ Materials Properties Objects - Type~ Type~  Object Type~ - B Quaity Element  ~ Only Face Display Adjacent and Hide B -
Context 2 Properties < Loads and Conditions x Solution ~ | Cheds and Information ™ Utilities ¥ 2
“§ Menu~ | NoSelection Filter v | | Entire Assembly - Bll-99 BREO» @A-&@-3-w- AABH - "
©  Simulation Navigator (] lation) model2_feml
Name C, Status Filte
?E 3§ model2_feml_siml.sim Displayed & W...
- @ model2_feml fem
?'_ + 69 model2_feml_iprt
iy 8% Mesh Controls
‘?c_ + Pgg Polygon Geometry (Filts
= - B /% 3D Collectors (Filt
(f—._ (Filts
3 (Filts
» (Filts
Ok [ Selection Recipes (Filts |
@9 Groups (Filts
?6 Fid Fields (Filts
+ ") Modeling Objects (Filte
(&5 Regions (Filts
4 Simulation Object Container (Filt
@ §z Constraint Container (Filte
M- Load Container (Filts
(& Solver Sets (Filts
@ ~-~g Selution 1 Active
3.1 Temperatures (Filts
[ Simulation Objects (Filts
1) D Constraints (Fit
- & Subcase - Static Loads 1 Active
[N [4.4% Loads (Filt
+ [ Results
'.’-?

. 1
< m » X ——
Simulation File View v
Preview v

I Movie recording in progress. =
-
_—

N\NTI/N

ENGINEERIMNG, INC.



New Results Viewer a

Y . :
‘ , Simcenter 12.0 Results Viewer
--J

»>New lightweight Simcenter

A 12.0 results viewer

' application
- »View results without opening

Magnitude

. the entire Simcenter
. Interface

Coordinate System A

»Can share results without
= - Simcenter Pre/Post or

Scale 1.0000

S Motion license

»New Edit Post View Dialog
Box helps streamline post-
processing by combining

- Set Result dialog

_— Apply Cancel
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Mesh Point Enhancements a

{3} Mesh Point Constructor O X

Type A »Use new [nside Solid mesh
e Soia point type to create a mesh
S R point in the inferior of @

% Select Body (0) ~+- VOlU me

o N »Use new Assign Node Label
4 Soectypoim 7B option in Mesh Point

Constructor to specify node

o ] ID for node created at mesh
U:DUDDDUDDUU( pOI nT
0.0000000000¢
[C] Assign Node Label 1491
Cancel
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2D Meshing Improvements

£+ 2D Mesh QX
Objects to Mesh A 2
¥ Select Objects (0] -
Element Properties
Mesh Parame ters v
Mesh Quality Options A
Target Maximurm Element Length
Maximum Element Length 1 mm T
Target Minimum Elernent Length
[] Attempt to Fix Failed Elements
[] Move Nodes Off Geometry
Skew
30
Mesh Settings A
Export Mesh to Solver
Curvature Settings A
Surface Curvature Based Size Variation
| 0.0000
Surface Curvature Threshold (Read-Only) | 3.4 mm [’:ﬁ
Model Cleanup Options A
Small Feature Tolerance (% of Element Size)
| 15.4000
— Minimum Element Length (Read-Only) | 0.6596 [’]
[] Suppress Hole
IIIIIII
[] Merge Edg
15
- Em g
o = R
Cancel

EEEEEEEEEEEEEEEE

»New quality options such as
Target Maximum or Minimum
Element Length

»Check the Skew box to
specify the maximum skew
angle

»New Surface Curvature
Based Size Variation slider
replaces Curvatfure Based
Size Variation

»Improved surface curvature
refinement

» Surface Curvature Threshold
box displays smallest element
size based on variation slider
parameter.



Tetrahedral Meshing Improvements a

{} 3D Tetrahedral Mesh

% Select Bodies (0] & .

x »Internal Mesh Gradation replaces
— Element Growth Rate Through Volume

: »Internal Mesh Gradation slider defines
— . the value that the software uses for
e o increasing the length of one internal
i element edge to the next internal edge
e " »New Target Internal Edge Length Limit

»Constant gradation through volume
Con | B would be a value of 1




3D Swept Meshing Improvements a

3} 3D Swept Mesh O X

Type A

@ Until Target

~ »Can now sweep a mesh from

+ multiple source faces onto

— + multiple target faces

- #mme 2 > Could only sweep to asingle

: target face in the past

S »>Selected number of source

; faces must match selected
number of target faces and

similar fopology

»Can now use Manual Befween
type swept mesh using source
and target faces in the same
body.

»>This can be useful for filling in
voids in geometry

EEEEEEEEEEEEEEEE
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Mesh Control Improvements

£} Mesh Control 2 X
Density Types A
|B|:|undir|g Volume v|
Selection A
¥ Select Bounding Volume Recipe (0) -$—
Select Polygon Bodies (0) -¢3—
Bounding Volume A
Element Size 1.0 mm v|
Preview A
[C] Automatic )

(—-"%
| | | | | Cancel |

uuuuuuuuuu

Volume type

selection recipe

£} Mesh Control O X
Density Types A
|$- Point - |
Selection A
¥ Select Targets (0] -$-
Mesh Parameters A
Element Size | 1.0 mm v|
Radius of Influence | 1.0 mm v|

| | Cencel |

»New Point and Bounding

»Bounding Volume based on



Mesh Control Improvements: Demo

NX W 9~ [ - = &5 switch Window [7] Window + = NX12 - Pre/Post w SIEMENS
Home  Nodes and Elements  Results  View  Application d a Command )
g &%l A & & * = o o Hy H» D4 o oo
L7 z HH \ -~ A sl HH HH J HH - - HH
L'?j ‘& i @ g A VY u o D4 e > <Q 134 uw @ |
New FEM and Manage  Physical Mesh More Merge Stitch More 30 20 Mesh More Mesh 1D More Automatic  More Element Node/  More Show Reverse Show Show - More
Simulation ~ Materials Properties Collector ¥ Face Edge ¥ Tetrahedral Mesh Control e * Mating Connection L6 Elements ) Quality Element - Only FaceDisplay Adjacent and Hide Q = ‘
Context il Properties x Polygon Geometry . Mesh e Connections ¥ Universal Connec.. ¥ Checks and Information ~ Utilities e e
¥ Menu~ | No Selection Filter v | | Entire Assembly v| it Fd~ % ™t Q9 BREO B-&-3-w- 4A%BH -
@ Simulation Navigator fmfl] ¢ (FEM) 000310 B2fem O X
Name C.  Status
4"_}5 & 000310_B2 fem Displayed & W...
3 000311 Bl.prt Not Loaded
&Gx  + Mg Polygon Geometry
F % Mesh Controls
l?b—_ + M /% 3D Collectors
Mg CsYs
(& Selection Recipes
L & Groups
»a {7i¥M Fields
Gk 7 Modeling Objects
N
X s A% NLAS
« it ] » \/
Simulation File View v
Preview v
Movie recording in progress =
— s ; e ——— e —— -
—
-
—
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General Enhancements «

»Quality Checks: »Display Nodal CSYS
Can now highlight elements ~~ Command:
whose surface area or volumeis  Can display the nodal reference
smaller than a particular or displacement CSYS for selectec
threshold value nodes or the entire model

»Section Cut: »Node Create
Can now see internal element Can now define the nodal
edges when you do a capped displacement CSYS in the Node
section view of a mesh Create command

» New Group: »Element Rotate Command
Can now assign and change Can use the new element rotate
group label IDs instead of them command to rotate selected

being assigned automatically elements about a specific point

EEEEEEEEEEEEEEE



Expanded Nonlinear Solutions a

»Shell, beam, and sprin
elements added to SOL 401
nonlinear analysis

»New SOL 402 (Multi-step
Nonlinear Kinematics)
analysis ideal for complex
system with rigid body
mechanisms

»SOL 402 supports large
strains and large
displacements, Ior?e
rotations, and nonlinear
materials, iIncluding
hyperelastic

»Based on LMS Samcef solver

»Simcenter 3D users can also
directly access the power of
= the LMS Samcef solver via
ATA the Samcef environment

EEEEEEEEEEEEEEEE




Thank You for Participating!

13290 Evening Creek Drive
Suite 250, San Diego, CA 92128

(858) 480-2000

info@ata-e.com

www.afg-e.com

www.ata-plmsoftware.com

@ATAENgineering

ata-engineering
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