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Selection and Graphics SIEMENS
Extend Selection Methods lngenuity for Life

Path selection enhancements

Challenge:

+ Path selection methods for element edges
are provided, but do not support selection of
nodes along the path, nor finding entities
enclosed by the path

Nodes along a path

Solution:
» Create new path selection related methods:
« Select nodes along path
+ Select element faces enclosed in path
» Select 2D elements enclosed in path
« Select nodes enclosed by path

Element faces enclosed in path
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Selection and Graphics

Stacked Adapter Support for Regular Selection

General selection flexibility

Challenge:

» Stacked adapter concept for general
selection proven in previous “Hackathon”
project

» Stacked adapter concept introduced for
Selection Recipes, but not supported for
general selection

Solution:

» Leverage stacked adapter selection concept
in general smart selection

« Similar to I-DEAS selection, find elements
with a given material, property or of a
particular type
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& New Group
Objects
+/ Select Object (94) $
Element Labels W
MNode Labels W
MName and Label A
Mame
Group(a)
Label [

“oc (TRl

SIEMENS
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£} Smart Selector Methods O X

Method ‘ Feature Angle Shell Elel = ‘
+ Input selection (94) I‘El
Feature Angle Tolerance | 30 ° - - |
Stop at Non-manifold Junctions
Select Only Visible Entities
Free Face Computation |Wh0|e Model A |

Input Method Qutput

1 Related Elem.. 3002

3002 Filter Elements 94
+/ Qutput selection (94) -GB-

Y
o
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Selection and Graphics SIEMENS
Highlighting Element Faces & Element Edges in Groups lngenuity for Life

atire Assembly - ﬂﬁ" v@@‘ﬁ,k”@%'lmde - @@ 9;:;.'6'@"%' f QVQEE

O Simulation Navigatar

Graphics display enhancement b s
+ [ 3 HubFlangeBolt.af...
+ WA Csvs
Challenge: sttt oo
« Create a group with element faces or S amTaror. oow
| - PPT-AISI 31055

2 - PPT-Stainless St..
3 - PPT-Aluminum

4 - PPT-Aluminum(1}
5 - PPT-Titanium Al..
@ - BolthlutSide

element edges but afterward cannot easily
see the contents of the group
* Must go into the Manage Groups dialog in

7 - BaltHeadSide
order to highlight contents of a group of P ]
I - ToathFlangeSh...

element fa_ces 12 - BaltShank:HUB...
13- SquareFlangeB...
14 - SquareFlanges..
15 - OUTPUT GROU...
16 - Nut:TaothFlan...
17 - BaltShank:Taot...
18 - HubBalt: Taath...
19 - HubShaulder:T...
200 - BaltShank:Squ...
21 - BaltHead:Squa...
22 - HubBalt:Squar...
23 - HubShaoulder:S..
24 - QUTPUT GROU...
25 - SquareFlangeH...
26 - Shank:BOLT £1
27 - BaltShank:NUT...
28 - ToathFlange:N...

Solution:

« Support for Element Faces and Element
Edges in global selection context

+ Add highlight support for element faces and
element edges when selecting group from
Simulation navigator

N

e
NN |

NN e

Fixl Fields
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Selection and Graphics SIEMENS

Selection Recipe Extensions lngenuity for Life

More Strategies and Adaptors to expand automation S

] . Filter By Violume
pOSSIbIIItIeS [ Filter By Body Type
Body Type Solid Body -
Solid Bady
Sheet Body k

Challenge:
- Respond to user feedback on opportunities to improve workflow — : v

automation ol

Pt ~][e et
Solution: Entiy Type
« Adaptor to control selection of only 3D element faces tributes A
- Adaptor to filter by sheet or solid Polygon Bodies W [, O o
. . MName A ./ Color 102 (Strong Sea)

+ Adaptor to find all §p|der center nodes . et [ -
* New Smart Selection (and Adaptor) strategy to allow Element as an input R S . )

to Related Element Faces Show Resul 2| -
- Allow a list of discrete values for Name Attribute method I [ et ][ Cone |
» Add ability to select Meshes according to Attributes B T e
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Selection and Graphics SIEMENS
Selection Recipe Extensions lngenuity for Uife

L} Informati

Improved Usability and Efficiency when working B+ DD XBHE -
With Selection ReC|peS §* Units: mm (milli-newton) (deg Celsius)

§* Selection Recipe (elements): 1 Name: Clone(1)of SelectionRecipe
SET 1 = 16326 THRU 21844, 27833 THRI 35995, 44206 THRU 48225

Challenge:
* Respond to user feedback on usability issues with Selection Recipes - [ Selection Recipes
-[&=] Centerlines

. -[&=] Bracket body:Bracket_S...
Solution: -[&=] Slider body:Slider.NX7.5...
« Enable Solver Syntax Preview ""CD""Emfdef“CD""E---

. . . . . --[s=] Face selection Mo Entities in Selection Recipe

« Filter Navigator according to the owning component in an AFEM B Element faces No Displayable Entities in Selection ..
« Align Navigator information with Groups
+ Add ability to Clone Selection Recipes §;;;;::;:f§: B SrowContsatsony

&= Show Contents

» Optionally delete original
« “Clone as Stacked” option for single strategy Selection Recipes

¥Z] Hide Contents

@ Select Contents

» Add ability to edit the first strategy during Selection Recipe creation & e
» Lock Selection Recipe update for certain commands where performance ulation File View f_’ Edit Display.. |
. kt] Rename
Issues were reported me * I cons
q _Landing_gearnew... Di |E Clone..
@ Bracket_Shock.... |E Clone As Stacked Selection Recipe..,
. Slider.NX7.5ne... :
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1D Connections — Proximity-based spider creation SIEMENS
Iu&%ui‘y{orhft

Increased flexibility in manual meshing processes

Challenge:
» For some use cases, it was tedious to create beam spiders, particularly

in orphan meshes

Solution:

« Add a new connection method (Proximity Spider) to 1D Node-to-Node
Connection

» Select core and leg nodes

& Nude to Nade

Methed of Connection

+ Creates multiple spiders simultaneously, using a tolerance to filter leg i
nodes
+ Select core nodes only -
« Creates a single spider, finding the center of all selected leg nodes KSR
=
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Universal Connections — Bolt Screw Diameter Detection SIEMENS
Ihg,eb\uf{y{or&k

Improve workflow efficiency for bolted structures

Challenge:

 Large bolted structures may contain many different bolt sizes

* Manual definition of each connection can be tedious, especially if the bolt
size is not available as a CAD attribute

« Setup of automation via templates requires unique selection recipes and
connections for each bolt size

Solution: B

* Introduce a new feature which detects the hole diameter and specifies | = e e
the bolt properties appropriately Cecon Mo 1o, 31| ok 41 e st T s

+ Include an option to override the detected diameter to allow for clearance | wans oo
factors etc oo OO e O %orcune

» Also enhance the UC Bolt Ul to list the detected bolt details [ s Master Pt f Locton Sk Center
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Universal Connections — Solver Support Extensions

Support more applications and solvers with

Universal Connections

Challenge:

« Customer projects require support for different solvers

* Customer requirements for different bolt connection methodologies
require new meshing configurations

Solution:

 Introduce ANSYS as a new solver target for Universal Bolt Connection
- BEAM188+CERIG

+ Add CBEAM+RBE2 as a new meshing option for Nastran

* Add options for the user to control the shank length of the bolt and the
spider locations

« Add an option to split the bolt shank into multiple elements (typically to
support bolt preload)
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Universal Connections — Rivet SIEMENS
lug%ui‘y{orbk

Enable rapid creation of large numbers of

connections in aerospace assemblies

Challenge:

 Airframe analysis workflows require definition of 1000s of rivet
connections

* Opportunity exists to replace legacy tools (e.g. Patran) with more
efficient methods, leveraging geometry associativity

* An NX Open App from the Customization team is currently used by some PRl 3, RN, G GO (R
customers to define rivet connections — this lacks the benefits associated
with the Universal Connections framework

Solution:

 Introduce a new modelization method (CBAR+CBUSH+RBAR) for the
UC Rivet which is widely used by airframe OEMs

* Replace use of NX Open App and allow customers to leverage UC
benefits
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Meshing — Surface Meshing Improvements SIEMENS
Ihg,%uf{y{or&}tt
Quality and aesthetic improvements for thin bodies Before
)

Challenge: N ] mum
« Automotive BIW workflows involve strict quality requirements and very ” N

complex components N !
* Meet mesh quality objectives while still honoring feature details
« Meet the user’s eye test — “aesthetic” mesh quality continues to be very <

important a 1 A

/\| [

Solution: i
« Continuous improvement of 2D meshing algorithms .
* Minimize triangles After \

« Cartesian paver improvements
« 2D Mesh cleaner improvements
 Fixes for max element length failures
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Meshing — Remesher Integration within Standard 2D/3D SIEMENS
Meshing Tools lngenuity for Uife

Seamless facet geometry meshing workflow

Challenge:
* Mesh facet geometry
* Make meshing methods transparent to the user

Solution:
* Remesher introduced in 2019.1 (CD-Adapco technology)
* Remesh command accepts 2D meshes as input

2019.2
¢ Introduce remeshing techniques in 2D and 3D meshing
commands
* Unflattenable faces get meshed with the remesher
 Flattenable faces get meshed using the standard
techniques

Unrestricted © Siemens AG 2019
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Meshing — Batch Meshing Enhancements SIEMENS
Iug%uify{or&}tt

[£] Add Files X

[EC ADD PARTS (5 ADD TEMPLATES BfZ) REMOVE PARTS B REMOVE TEMPLATES

Better usability and efficiency in Batch Meshing e ss————— e oz | ozt

D:\5C 20192 dev\Testing|BatchiMeshisimple: em\fat_b... | () D:\5C 20182 dev\Testing BatchiMesh | 10mm.... | (@) D:\SC 20192 deviTesting\atchMeshismm. fem
D:\SC 20192 de \simple ... | (® D:\SC 20192 dev\TestingBatchMesh!10mm.... | () D:\SC 20192 g fer

D:15C 20192 di ple. ...| O D:\5C 20192 devTesting\BatchMesh\10mm.... [ @) D:\SC 20192 dev\Testing fem
D:\5C 20152 d \simple. \fat_r... | (® D:\SC 20152 dev'Testing\BatchMesh\10mm.... | () D:\5C 20192 deviTesting! fem
D:\5C 20192 \simpl r... | (® D:\SC 20182 dev\Testing\BatchMesh\10mm.... | () D:\SC 20192 deviT fem

D:\5C 20192 dev\Testing|BatchiMeshisimple: r... | (0)D:\SC 20182 dev\Testing\BatchMesh 10mm. ..
D:\SC 20192 deviTesting BatchMeshlsimple. si... | () D:\SC 20192 dev\Testing\BatchMesh\10mm....

Challenge: Zacnc TSl o Heiae S =

 Prior to Simcenter 3D 2019.1, the Batch Mesher was cumbersome to
use and maintain

« Simcenter 2019.1 leveraged FEM Templates to make the process more
user-friendly and any new interactive meshing feature is automatically
available in the Batch Mesher

* However, it was still somewhat inefficient for processes with large
numbers of component meshes with differing settings required

\BatchMeshismm. fem
\BatchMeshiSmm. fem

Solution:

« Introduce a new Ul which allows efficient adding of parts and templates
and modification of settings

« Allow user to select additional geometry items to be included — e.qg.
points for mesh constraints, etc.

Unrestricted © Siemens AG 2019
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LBC Display - Level Of Detail SIEMENS
Ih&%ui‘y{or&ft

Framework extensions:

«  CAE LOD framework extended to support LBC
Goal:

« Improve graphics performance and reduce display clutter:

* Level Of Detail for both dynamic and static displays

* Culling of entities for both dynamic and static displays

al for internal R oy
sT102 ST10106-A sng{an
.
ST10106-8 o
V20 1 STI08
. B,
51‘0\“
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Post Processing Improvements
OD & 1D Element Display

Mass & Spring Size Support

Challenge:
* 0D & 1D element display in post processing,
no control over size

Solution:

* Provide user control size of element springs
and lumped masses in post processing.

 For springs — need control for both
coincident node and non-coincident node
springs (i.e. the tooth size of the spring
should be affected).
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Mass Display Size A

Scale 2. 50['10‘ % Model -

Spring Display Size A

Scale 2.5000| % Model -

Display on | Free Faces

|||
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Post Processing SIEMENS
Nodal Force Enhancement lngenuity for Life

£} Nodal Force Report J X
. . Name b
Geometry based selection / updateability — !
Force Type | Grid Point A | ;”
Ch a.l Ienge [ Grid Point Force [] Grid Point Reaction Force g
« Nodal Force Report accepts 0n|y nodes and (] Grid Point Applied Force [] Grid Point Reaction Fc i
elements as input Solution Step A
* Need geometry associativity for update : % Step [First v
: Manage Mz o o
Solution: Material £ o & Modal Force Report Definition M
. tent v
. Mes o| [ ForceType | Grid Point - I [ Al Elements -
¢ Support p0|ygon geometry as InpUtS - bOdy! Ir:lo Zelectmﬂ — |LE_ Grid Point Force [] Grid Point Reaction Force ] Select Groups | Group(1) |!E|
faces’ edges i = [] Grid Point Applied Force [ ] Grid Point Reaction Fc Options =
« Support for Meshes as input il Disg Solution Step A = | |@
i . . — "l step |First - :
Support for Selection recipe and Groups Palygon Body | | e e L |
Polygon Edge Modal Force Repart Definition A _
e [ All Elements ety o | . |
Paolygon Vertex [T e B Marne Label
bSelecti:m Recipe e _q} |:-| "_NDHE
nulation Object C... C IE ﬁ
Constraint Contai... Hement tabiers b
< >
Unrestricted © Siemens AG 2019 ./ Select Object (663) El |_|
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Post Processing SIEMENS
Shell resultant CSYS transformation lngenuity for Life

Flexible post-treatment enabling local sizing of shell

structures

Challenge:
» Provide directional shell membrane forces (2D constraints assumption) st ot o

post-treatment regardless of the model native/material orientation f‘mu:‘%%mﬁ“
Solution: lsns'zs
* Allow user-defined CSYS to be projected into Shell element’s plane to 002,81

define Shell resultant X and Y axes e
» Also available at Margin of Safety level to perform easily local sizing of I e

metallic structures (constant membrane forces — varying thickness) il
« Enhance consistency with other results already “user-orientable” '_,m;

-}019.41
||M.I|J
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Post Processing SIEMENS
Combined loadcases usability enhancement lngenuity for Life

° — a = 0
& - |4
N . . . . ; " e
Efficient definition and reuse of linear combinations 2
(%4 = @'
of load cases “g 3 e
a o
= !
Challenge: . =
& 0453
» Enable definition and reuse of up to 100’s of linear combinations = C"*C”‘"* 22
. ombined Load Cases A
among 10’s of subcases, only needed at post-treatment level, without T T T
. - . 24 XLF8MY5_ U Temperature loadcase Cold day 1.000000 XLF8MY Lim 512 1.500000 "
any Increase On reSUIt flle Slze 25  XLF8MYT_U Temperature loadcase Hot day  1.000000 XLFBMY Lim 512 1.500000
26 XHB3MY_U XHB3MY Lim 513 1.500000
 Existing "legacy” feature in Simcenter 3D with a basic Ul approach and A — T ——
no journaling Sl e R i {
S ;ombined Load Case Name
Solution: g
« Ul approach enabling load case combination, even with high number of = e Lol fres Foimmms A
) N o Filter
subcases / combinations © FATOT Lim 503
o FATGRISF Lim 305
- . . q) }m
« XL/CSV export/import ensuring flexible reuse and update £ i
XLF3QZ Lim 508
GTR8QZ Lim 509

« Journaling ensuring scalable integration & automation

Scale 1.0000

| ey |[ concel |
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