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" &% i Shortcut Keys

7 within Epsilon

Hotkeys
Ctrl+ N: New Model Ctrl+ C: Copy (Sketch mode)
Ctrl+ O: Open File Ctrl+ V: Paste (Sketch Mode)
Ctrl+S: Save Project Ctrl+ X: Cut (Sketch Mode)
o
Ctrl+ E: Select Edges F8 Hide Face
Ctrl+ F: Select Faces F9 Hide body
Ctrl+ P: Select Points Ctrl+ F8 Hide Other Faces
Ctrl+ B: Select Bodies Ctrl+ F9 Hide Other Bodies
Ctrl+ A: Select All Shift+ F8 Show All Faces
Shift+ F9 Show All Bodies

Ctrl+ +: Expand Face Selection
Ctrl+ -: Shrink Face Selection ﬂ
Escape: New Selection
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Design Modeler, Only

Ctrl+ ¥: Redo (Sketch Mode)
Ctrl+ Z: Undo (Sketch Mode)

F1:
F2:
F3:
F4:
F5:
F6:
F7:

Help

Rename

Apply

Cancel

Generate

Toggle Wireframe
Zoom to Fit



oo Preprocessing

7 within Epsilon

Promote a scoping to a named selection!
— Consider making named selections the norm /best practice
— For those who don't plan well...

{j Static Structural (B5)
f'\ Analysis Settings

Cad materials can be assigned/ S DO

ffl Remote [
‘,@, Remote E

connected to WB material models Y e suppres

- /g8 Solution 3]l Promote to Named Selection
e A3 Solt Lo

Chaboche Hardening Curve Fitting VR 1B Dupcn

& Cut

< Delete
alb Rename (F2)

— Plastic cyclic/hysteresis hardening

New mapping processor
— Can map stress/strain data from text file onto nodes

— UV mapping algorithm (surfaces don't have to be coincident)
e Projects data onto surface
e Eases mapping from deformed to unreformed shapes!
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Preprocessing

e Paths can start/stop on selected nodes!
— Get "on surface" rather than above or subsurface
— CS's just recently were scopeable to nodes

e |mport .cdb’s and meshes directly
— Node/Element data only
— Combine multiple analyses/assemblies

e Compression Only Support
— Specify FKN, Updating Stiffness
— Essentially a flat “rigid target” TSHAPE
— | expect more features are coming 5| Scope

Scoping Method Named Selection

° I|ke Offset su rfa ce | Named Selection 'Compression Only Support
[=I| Definition

Type 'Compression Only Support

Suppressed No

) Advanced '

Normal Stiffness Manual

Normal Stiffness Factor | 1.e-002

Update Stiffness Each Iteration

ANSYS User Meeting 6
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g Import / Compare Parts

7 within Epsilon

e Compare parts on update
— New tolerance setting

e Can save remeshing / can improve part recognition
for non-topological changes

15 & Advanced Geometry Options

16 Analysis Type 3D ;I
17 Use Associativity

13 Import Coordinate Systems M

19 Import Work Points ]

20 Reader Mode Saves Updated File M

21 Import Using Instances

2 Smart CAD Update [l

23 Compare Parts On Update Assodatively ;I
24 Compare Parts Tolerance Loose Ii
25 Enclosure and Symmetry Processing |Loose “
26 Decompose Disjoint Geometry :ZLTal
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# Parallel Meshing

... Within Epsilon

e Nearly linear speed up for multi-core machines
... If you have a lot of bodies (not parts)
— Must be Windows X64
— Can’t use “contact sizing” or “refinement” and a few others
— Specify processors in options (use <n-1 or less)
— Recommends turning off hyperthreading

+|| Sizing
+| Inflation
-|| Patch Conforming Options
Triangle Surface Mesher  Program Controlled
|| Patch Inq/\"épendent Options

Topology Checking Yes

-1 Advanced
Number of CPUs for a.. G { »
Shape Checking Standard Mechanical

Element Midside Nodes | Program Controlled
Straight Sided Elements No

Number of Retries Default (4)

Extra Retries For Assem... Yes

Rigid Body Behavior Dimensionally Reduced
Mesh Morphing Disabled
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‘&l Meshing

7 within Epsilon

— S

e Local Min-Size meshing
— Overrides min-size in advance meshing (proximity and/or curvature)

e Mesh failures are color coded / highlighted by white axes

Marker indicates
problem location

¥ ; v
0.000 3.000 (m) K{
L E— X

L500

Geom Print Preview, it Preview, |

Images from help manual

e iy
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ﬁ Solver Improvements

7 within Epsilon

e New distributed modal extraction

— Scales beyond 12 cores for speed
e Can specify which modes to expand (modal)
e GPU added to solve process settings / GUI

| Distribute Solution (if possible)

— Can have 1 GPU On SIVIP uSing Sparse nOW Max number of utilized processors: 2

Use GPU acceleration (if possible)
NVIDIA

e Multiple download attempts from remote |~ = 0
solve manager! S
e New Arc-length methodology [
— Now based on “Crisfield” theory sty spect s stings
E—

— Less likely to retrace own steps backward -

— Supposed to do better with plasticity [ e

[[]solve in synchronous mode (Mechanical APDL solver only)

0K Cancel
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8 Solver Improvements
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NROPT,UNSYM exposed in WB

— Can aid help with non-convergence/unstable problems
— More expensive computationally (30% on solve time?)
— Can use the WB/Mechanical generated springs

e Sparse has better detection/handling of singular matrices.

— PIVCHECK command can be disabled.
e Spectrum DDAM with CSM (closely spaced modes)

— More conservative mode combination method

e Explicit dynamics now set to always use double-precision

ANSYS User Meeting
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g Post-Processing Improvements

e Average results across bodies

e Us MXPAND to specify significance levels for expansion of
modes

e Default is to display only scoped bodies

— Previously displayed selected, non-scoped bodies as transparent

Result 3.e<010 (AutoScale) ~ i~ B~ @~ 3 mH: | [E:Probe | Display Al Bodies

ANSYS User Meeting
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g New Features

7 within Epsilon

, nmf;
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Mo Contact Debonding

... Within Epsilon

. Filter: | Name - g 2 o [@
e Contact Debonding! Srge i
& ,@ Geometry

— CZ M tec h no | Ogy )2 Coordinate Systems

[+ ?ﬂ, Remote Points

— Uses CONT17X 3% Sarexctms

x@‘ Face Sizing 2

— Define material model 598 Fracture

2= Contact Debonding

Interface Delamination = R et sears

7® Fixed Support 1

9@, Fixed Support 2

— uses INT20X elements 7, Fixed Support 3
: —,@ Fixed Support 4
— more complex separation ’2 o
H : @ Wheel_Rear v
functions 22
Details of "Contact Debonding” a
-/ Definition
Type Contact Debonding
Method M
Material
7777777 Suppressed No
- Scope

Contact Region |

Contact Reglon 6 s
Contact Region 7

Contact Region 8

Contact Region 9

Contact Region 10 Y

Base elements

ANSYS User Meeting 14
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8 More Contact

7 within Epsilon

e MAPDL Contact -- user-programmable definitions
— Stiffness based on frequency, nonlinear, etc.
— USERCNPROP and USERINTER

e FTOLN now affects FKN!!!!

e Contact surface wearing
— “Archard” wear model (or user defined subroutine)

— Moves contact node by depth of calculated wear
e Controlled via material property, TB, WEAR

— Total wear stored in NMISC data

ANSYS User Meeting
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Contact

e Bolt thread modeling

— Need to have a refined mesh

— Specify bolt axis/CS

— Enter Pitch, Thread Angle, Diameter, etc.

True Thread Simulation

N
B
4

MBBEN 33335533

[N

Bolt Section Method

(i

ANSYS User Meeting

Geometric Modification
Interface Treatment
Offset

--Crientation
--Mean Pitch Diameter
--Pitch Distance
--Thread Angle
--Thread Type
--Handedness

Add Offset, No Ramping
0. mm

Contact Geometry Correction Bolt Thread

Program Controlled
5. mm

2. mm

&, ®

Single-Thread
Right-Handed

MPC Method

RECONBRRN 33835555

Image from help manual

16



‘& Shell to Solid Submodels

7 within Epsilon

e 3D shell model to 3D solid model
— In “Transfer Key” specify Shell-Solid

e Imported Loads detail window

— As with most submodels, beware
the rotating nodes CS’s

— UY mapped for nodes within center tr
region (20% the thickness)...

e Beware over/under constraint here.

Image from help manual

e |deally this would be a single set of nodes

ANSYS User Meeting 17



8 Automatic Rezoning

7 within Epsilon

e Manual Rezoning fully implemented in MAPDL
— Writes deformed nodes
— Makes facets/geometry in the deformed shape
— Meshes new volume/area
— Transfer displacements from previous analysis
— Resolves -- Lather, rinse, repeat...

e Automatic Rezoning just splits the element edges

— a.k.a. “Mesh Nonlinear Adaptivity”
— An EREFINE essentially.

— Manual is pretty clear this won’t help element shape
distortion errors... yet.

ANSYS User Meeting
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" o DesignModeler Updates

7 within Epsilon

=

D1l D: Geometry - DesignModeler

| Fie Create Concept Tools Yiew Help

| zeptane v e WBase skerch v 7
I :}mn W ooy | WRExude darevohve & sweep §skinot WRIMn/5ufoce Qglend - 8§ Chamfer ’POI'R Pid'lm
Graphics 2

= 8 D: Geometry
> XYPlane
= b ZaPlane

4
o ¥ZPlane
% o Plane_levell
% @8 1 Cross Section
/B 0Parts, 0Bodes

Skatching odein |

Details View 2
I~/ Details of Base_sketch

Sketch  |ase_sketch
Skatch Visibiity Shovt Sketch

Show Constraints? [No | v

g [
Hi [tom &
i Edges: 4 B ! 0000 8.000 (m) X
I 00

Line Ln7
Line Ln8 4.000
Line: L2

Line Lni0 Model view | Print Preview ]

ANSYS User Meeting




8 DesignModeler Updates
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e DM, units changeable in session -- Gadzooks!!!
e Section planes in DM --- Holy Moley!

Section Planes U 4

ELE:

e XYZ distances (see distance finder utility) — Egads!
— Specify the CS!

" - " - Details View a
Analysis Tools b pull Distance Finder -
—1| Analysis Tools
| ] . . " N .
Form Mew Part @y Entity Infoermation Analysis Tool | Distance Finder
Entity Set 1 2 Vertices
ZE| Paramneters i§] Bounding Box Entity Set2 |1 Vertex
g Distance 0.10576 m
) I3 Mass Properties =|| Global Components
Electronics L X Component | 0.081156 m
Gl Fault Detection Y Compenent | 0.028426 m
. i Z Component | 0.061561 m
Addins... Gl Srnall Eﬂtlt_‘," Search -| Local Components
- . - Local Plane ¥YPlane
@ Options... Interference Detection (Beta) ¥ Component | 0.081156 m
] . . i - ¥ Component | 0.028426 m
Coincident Face Search (Beta) Z Component | 0.061561 m

ANSYS User Meeting



DesignModeler Updates

* Body Operations / Moves are Organized

B Pattern
{§ Body Operation
d ".! Muove
‘ Boolean g~ Translate
i Slice =l Rotate
Delete | M4 Mirror
i Scal
@' Point @ 0tTE
Primitives »

e Auto-save can now be 10t or 20!

Auto-save File Limit {per model]

Every 10th Generate

Every Generate

Delete Auto-save Files After ... [Days)

Every 5th Generate

Recent File Entries

Every 20th Generate

Features

Mewer Auto-save

ANSYS User Meeting
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.. 8 DesignModeler Updates

e Body/ Face / Edge Delete

=, Face Delet
ﬁF‘Dint s o
% Edge Delete

Primitrves k | |

e Can do a "clean operation” on specified bodies

— Default on import is to clean everything

e Imprint faces works on frozen bodies

— Avoids having to freeze/unfreeze things you don’t want “melted”
together.

e Can “Scale” body in 1 direction (aka non-uniform scaling)

ANSYS User Meeting
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g DesignModeler Updates

7 within Epsilon

e “Thin surface”, preserves bodies — more powerful
than mid-plane extraction. Explore if you do shells,
or CFD enclosures, etc.

e Can specify the curve to be center of CS

ANSYS User Meeting
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8 Shared Topology

7 within Epsilon

~/ Generate | @ Share Topology  [25]Parameters

e Now way Faster!

e Toggles on/off — if you don’t know about it, it's a must read
to avoid problems.
— Default is to execute behind the scenes on way to Mechanical
— Can be forced to earlier location in the tree

e And then hidden —so you won’t know that it is happening prior to other
operations!

e Face coloring by shared topology specification

— Not by success / actual connection

e Specify face joints manually...
— Must be two parts within same body
— Can be done after shared topology operation

ANSYS User Meeting 24



8 V14 - Reminders
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Fluid Dynamics Structural Mechanics Electromagnetics Systems and Multiphysics

ANSYS User Meeting
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7 within Epsilon

Annotations Control

e Some items updated

e Added display node number

option

View Units Tools Help |J 9 -+ | 4 sal

i[v Shaded Exterior and Edges

|7 Cross Section Solids (Geometry)
| ¥ Thick Shells and Beams
. Visual Expansion

[ Triad

& Annotation Preferences

Shaded Exterior
Wireframe
Graphics Options 4

| ¥ Ruler
| ¥ Legend

| v Eroded Nodes
v Large Vertex Contours
Display Edge Direction

Outline L4
Toolbars L4
Windows L4

rAnnDtation Preferences
Basic Annotations
¥ view Annotations
¥ View User Defined Graphics Annotations

¥ view Annotation Labels

(=]

Remote Boundary Conditions

¥  Point Mass ¥ Beam Connections 2 Springs
Srmall Default Large Srmall

J—

Large

Additional Display Preferences
¥ Crack Annotations
¥ Individual Force Arrows On Surface Reactions

v Body Scoping Annotations

Mesh Display

¥ Node Annotation ¥ Node Mumbers I

" Plot Elements Attached to Named Selections

Arnnhs Channos

(0]:4 | Cancel |

ANSYS User Meeting
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é‘:'gr‘? Pattern Generation Of Tree Items

* within Epsilon

e Object Generator to make one or more copies of a
template object

— any tree object that supports the “Duplicate” function
can be used as a template.

Dupllcate bolt connections

Fig From ANSYS Inc, 2012

ANSYS User Meeting
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a Model

Named Selections with Location

Select with a distance
from the origin of a
selected Coordinated

System

Select Node, face, edge,

etc

Selection Mame E

[Top surface nodes

(o Apply selected geometry

[ Apply geometry items of same:

Size
Type
Location X

Location

I AU B |

Location Z

q

Apply To Corresponding Mesh Nodes

OF | Cancel |
Generate |
| Action | Entity Type | Criterion Operator Units | Value | Lower Bound | Upper Bound | Coordinate Sys...
Add Mesh Node v| Location Y Equal mm 16. N/A N/A Global Coordin...
Face -
Edge
Vertex B
Generate |
| Action | Entity Type Criterion | Operator | Units Value | Lower Bound | Upper Bound | Coordinate Sys...
Add Mesh Node Location Y |Equa| j mm 16, N/A N/A Global Coordin...

Not Equal E
Less Than
Less Than or Ec ™

28
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7 within Epsilon

Meshing: Robustness

@ DesignModeler
- Aqwa Applet
&1-{§) Mechanical

G073 FE Modeler

B4y Cornmon Settings Meshing

[=1| Meshing

Relevance

Show All Failed

0

=] Meshing

; Unmeshable Areas
et 4 Meshing :
H @ Export MNumber of Retries

Allow Selective Meshing

Yes
Show First Failed
Show First Failed

Extra Retries For Assembly

Show All Failed

MNumber of CPUs

m

e “Show All failed” improved in 14.5

— All failed regions are listed for easier correction

L O T T -

— Helps indicate if just a few problems or more significant

I‘\G«Eﬂmetr]r;{ Print Prex-'iew}-.. Report F'rl':‘.‘il':W'}"r

Show Problematic Geometry

Warning

Text

Errar

The following entities failed to mesh,

Warning

The following surface or surface bour

Warning

The following do not have an orienta

Warning

The following surface or surface bour

Errar

The following entities failed to mesh,

Warning

The following do not have an orienta

Warning

The following surface or surface bour

Go To Object

Show Preblematic Geometry
Show Message

Copy

Delete

Refresh

ece entitie
n meshing

ece entitie
n meshing

e >1000 meshing defects fixed:

— Inall technology areas, application areas, etc.

ANSYS User Meeting

Association |

Project= Model= Geometry= 210103050051 _ha_geh_decke
Project=Model= Geometry= 210103050051 _ha_geh_decke
Project> Model= Geometry= 210103050051 _ha_geh_decke
Project= Model= Geometry=222100150010_achsgehasuse
Project= Model= Geometry=222100150010_ach=gehaesuse
Project=Model= Geometry=222100150010_achsqgehasuse
Project> Model= Geometry= 222100150010 _achsgehaeuse
Project= Model= Geometry=222100150010_achsgehasuse

Fig From ANSYS Inc, 2012

30



Coupled Remote Bc's

2~ & Model (B4)
Ly PRT0001
>4 Coordinate Systems
-4 Global Coordinate System
- CS on Face A
s+ CS on Face B
@, Remote Points
/P, Face B
-, Face A

e Previously had Rigid/Deformable
— Implemented through contact technology

— Rotation behavior likely is not what you expect .

— Displacement behavior can also not be what one expects

e Coupled Behavior for a Remote Point.

Details of "Face A"

— Implements by coupling all nodes together for applied BC direction SiScone
—  Rotations ignored/disabled ey o Feometny Selecton

Coordinate System |CS on Face A
X Coordinate 0. mm
Y Coordinate 30. mm
Z Coordinate 0. mm

Location Click to Change
=l Definition
ID (Beta) 64
Behavior Coupled I
ST Y Fm | |
DOF Selection Program Controlled

0.22276
| 0.16705
| 0.11134
0.055627
-8.3852e-5 Min

4.000 (i)

3.000

Coupled Rigid Deformable
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Submodeling In WB

e Make coarse model

e Make submodel, dragging the solution
from coarse onto submodel setup

A
Static Structural

J—
kel
s

Wj] Geometry
ﬁ Model
ﬁ Setup
Solution
@ Results

Coarse

S II= T, B P R X I |

Q Engineering Data

SISNISNINS

/‘

h p— B ....... x @ Solid
1l =7 Static Structural e [ Solid

. T - /54 Coordinate Systems
2 & EngineeringData + & Connactions
3 Geometry v - Mesh

----- # Named Selections
= ﬁ Model = [ -_,[_“:‘| Static Structural (C5)
5 <= ------- w11 Analysis Settings
ﬁ' Setup - e ? Submodeling (Solution)
b Solution T B ? Solution (C6)
_ - ¥] Solution Information

7 @ Results =

Submodel
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‘& Radial gap stop as Contact

7 within Epsilon

—_— ——————

Details of "General - Solid To Suli

=
|[=[ pefinition

Connection Type | Body-Body

e Efficient modeling of small

Suppressed

clearance between shaft and oot e

Rotations

bearings are available for
spherical, general and bushing
joint and do not require full
contact modeling

Inner Diameter 18e002m
Cuter Diameter 2.2e002m
Height 3.e002m
Restitution 0.5

Geometry Selection
1 Face

'|=l| Mobile

Geometry Selection
1 Face

ANSYS User Meeting Fig From ANSYS Inc, 2012 33



O » Combine Submodeling

[/
(| e
i '

it Epsion And Crack Analysis

e A crack can be introduced in a submodel to reduce overall
computation time while increasing the local accuracy.

- ' - B - C - D
- - -
1 [ i = Static Structural il == Static Structural b = Static Structural
2 () Geometry ‘—\—.2 & EngneeringData + P 2 & EnginesringData g H2 & EngnesringData P
Geometry 3 () Geometry v 4 3 M) Geometry =3 ) Geometry v 4
4 @ Model v . 4 @ Model v 4§ Model v
3 @, Setup v 4 3 @, Setup v 5 ﬁ, Setup v 4
6 | Solution v 4 & G5 Solution v ] Solution v 4
7 @ Results v 4 7 @ Results v 7 @ Results v 4
Original, coarseMesh Submaodel, no crack Submadel, with crack
Static Structural
B: Original, coarse Mesh D Submadel with rsck
Static Structural Static Srucural
Tirme: L3 s~ ’)
972572012 5:06 PM =:|:::ii.d‘ﬂl::;um=nl /
. Frictionless Support . -
. Pressure: L MPa _—
. Fized Suppaort S (k1)
R
=%
TN
e 4
8/25/2012 5:00 PM
2103 Max [
3 nm e T
.51
N Geametry {Print Py review/
= 7 T ;
Animation P W[ 01| Q10 Frames w  2Seciute) Y L rmh\mm}‘ﬁ‘zs K1) Contaur 1 [MPa'men*{0.5)] E;I;Ebc:wn;-
M o
3024688 16292 20006
ERrE s
E m
6 |DEMTE 17028 17941
ey e e
8 0873 16536 17424
o = i+
10 11262 16157 17024
11 12515 15564 1689
s B :

) ANSYS User Meeting
Fig From ANSYS Inc, 2012



