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7 within Epsilon

g Moore’s Law

Simulation is increasingly underutilized!

ANSYS User Meeting



o

i 5
{
\

'L
o

7 within Epsilon

Analyst vs Advocate

Submit
the
Project

Document
the

Results

Work on
the
Project

Quantify
Savings

ANSYS User Meeting

Find
Opportunities

Advocate

Direct the
Analysis

Scope
Projects




—

8 So what’s the difference?

Analyst Advocate

Unknown Valued
Value Resource

40 hours

Impact on Impact
Profits Multiplies

With more projects, whose expertise can you leverage?

ANSYS User Meeting



8 Use Epsilon as a Resource!

7 within Epsilon

e |nitial Analysis

Design e Parametric
Studies

/

ol
,:" 'A\‘ rotor e Redesign
— roto e
\ v Gl .« Failure Modes
N

N

e Design
Improvements
e Reduce Costs

ANSYS User Meeting
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g What’s the Next Step?

7 within Epsilon

e Let’s get an NDA in place

— Just a phone call away

e Discover Opportunities for Simulation

— Epsilon has a proven approach

e Become a Champion of FEA
— Promote FEA as a necessity

ANSYS User Meeting



74

X

' A
J "

7 within Epsilon

Usability Enhancements

ANSYS User Meeting



7 within Epsilon

Folders

e Parts, connections, boundary conditions, etc.

can be organized into groups

e Easily suppress whole groups without
hunting for each item

Filter Name -

Project

Model (B4)
-, M8 Geometry

....... o YPart 1
) Part e

[ Part 3

B Part 4

....... > Gl Part 5

....... > Gl Part6

6@ Part 7

[ Part 8

[ Part 9

6@ Part 10

G@ Part 11

-y @ Part 12

[ 3k Coordinate Syst

[#- ,/% Connections
Mesh

E4=] Static Structy
73 Analysis 5

/@r Force

Solution

/4] Solut

8

=8

[E 2= =

-4
]
'./5 Generate Mesh

Preview L4

@ Hide Body (F9)
@ Hide All Other Bodies

Suppress Body
Suppress All Other Bodies

Update Selected Parts L4
g Create Named Selection

| Clear Generated Data
all Rename All (F2)

Moo |

M Total Deformation
M Equivalent Stress

ANSYS User Meeting

Filter Name -

Project

Model (B4)

B, ,/33 Geometry
- Parts 182

G Part 1

6@ Part 2

....... 5 1 Part 3

....... 6 Part 4

....... 5 1 Part 5

....... 5 1 Part6

....... I Part 7

....... 5 I Part8

....... 5 1 Part9

....... » [ Part 10

....... % ﬁ Part 11

....... 3 @ Part 12

[k Coordinate Systems

[, Connections

- B Mesh

El--2=] Static Structural (B5)

: :'/f\‘ Analysis Settings

/@r Force

Solution (B6)

A 3] Solution Information

M Equivalent Stress

[E 2= =
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8 Node/Element Numbers

7 within Epsilon

e Display Node/Element numbers through
“Annotation Preferences”

e Show specific range of node/elements on the model
if needed.

View Annotations

View User Defined Graphics Annotations

View Annotation Labels

Remote Boundary Conditions
Point Mass Beam Connections Springs Bearings

)—

Small Defaul Large

Additional Display Preferences
Crack Annotations

Individual Force Arrows On 5

Body Scoping Anno

Mesh Display

Mesh Annotations
[J Mode Mumbers  Min I Max | Inc I
[J EementNumbers  Min | Max I Inc |

[} Plot Elements Attached to Named Selections

oK | Cancel | Apply Changes |

ANSYS User Meeting
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8 Sub-Assemblies

7 within Epsilon

e |[mproved assembly management
— Can import more details from sub-models
— Improved detail management from folders
— “Preview Assembled Geometry” available

€| Model (B2)
# /@ Geometry
By Coordinate Systems
=] Shock-Left
v~ Global Coordinate System(Shock-Left)
v~ Shock-Axis(Shock-Left)
2] Shock-Right
v~ Global Coordinate System(Shock-Right)
v~ Shock-Axis(Shock-Right)
=] ,,-_‘_] Tie-Mechanism
- v~ Global Coordinate System(Tie-Mechanism)
> Global Coordinate System

S ,@ Connections
@ /@) Contacts

* ,/g Contacts(Shock-Left)
® ,/g Contacts(Shock-Right)
& /@ Contacts(Tie-Mechanism)

Shock-Right

Shock-Left & Mesh
Tie-Mechanism Suspension 5~ @ Named Selections
A i
t
From ANSYS V16 Release Notes "1 Srg Samanthack Right

/A Spring(Shock-Left)
/® Spring-Nodes(Shock-Left)
/@ Spring-Elements(Shock-Left)

From ANSYS Release Notes

ANSYS User Meeting 11



Face

e Now you can split faces using planes and surfaces!

| File Create Concept Tools Units View Help

[OHB[@] Dude Greao [[seect[ b R EWB /(v (Mo [SEQARQAAAE W@ |42
| W~ W~ £~ fiv A A~ A A

| Planes v > | None - & |J </ Generate @@ Share Topology  [25|Parameters

| @Edrude @Revolve @ Sweep § Skin/Loft |] @ Thin/Surface Q@ Blend v Q Chamfer @ Slice

| @ Point B Conversion

Tree Outline

)-8 B: Static Structural
#- o3 XYPlane
"y>h ZfPlane
3 YPlane
B /B Extrudel
© L @ Sketchl
-y Planes
% 1Part, 1 Body

Sketching  Modeling I

I=/| Details of Plane5
Plane PlaneS
Sketches o
Type From Plane
Base Plane XYPlane
Transform 1 (RMB) Offset Z
I FD1, Value 1 5m ¥
Transform 2 (RMB) None
Reverse Normal/Z-Axis? No v
Flip XY-Axes? No X
Export Coordinate System? | No -
0.000 15.000 30.000 (m)
I 20O 00
i 7500 22.500
Model View | Print Preview |
@ Ready [No Selection [Meter Degree b o 4

ANSYS User Meeting 12
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" Detach and Body Repair

7 within Epsilon

i1} F: Static Structural - DesignModeler = “
| File Creaste Concept Tools Units View Help

QB[ @[] Dunde Greo [[select['hy i MR AW & (M8 || SH-QRLQAAACEE + (@ [0

| W~ W~ £~ fiv A~ A~ A~ X7

| xvpane v > | None - = “ } Generate @@ Share Topology  [Z5|Parameters

| WEdtrude gRiRevolve @ Sweep @ Skin/Loft |J @ Thin/Suface Q@ Blend v Q Chamfer & Slice

| @ Point B Conversion

-,/ F: Static Structural
3 XYPlane
oy ZXPlane
> YZPlane
|8 Import]

=& 3 Parts, 3 Bodies
’ S
e @2
by @3

Sketching Modeling I

X
‘ ch,' L
0.000 0.050 0.100 (m)
0025 0075
Model View | Print Preview |
9 Ready No Selection e .

ANSYS User Meeting 13



; g Vector Plotting controls

e Vector Plotting allows suppression of principals

ANSYS User Meeting
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g Analysis Options

7 within Epsilon

e Tabular participation factor data for modal analyses

e Results Option: set default for calculating time
history

e Can now plot stresses and strains for line bodies

ANSYS User Meeting

15
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Misc.

7 within Epsilon

e Explode!

0.00 20.00 40,00(r) z e
10.00 30.00

' 16
From ANSYS Release Notes ANSYS User Meeting
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... Within Epsilon

Misc.

e Can open Mechanical in read-only

mode (avoids tying up license)

e Filter Tree Based on Visible Bodies

e Selection Information tells you

distance between selected items

Insert L4
GoTo 2

@ Show All Bodies
Q Show Bodies Visible In Tree

O] Filter Tree Based On Visible Bodies

Unsuppress All Bodies
i@ Invert Suppressed Body Set

) Isometric View
o Set
32 Restore Default

Zoom To Fit (F7)
&3 Image To Clipboard (Ctrl+ C)

Cursor Mode »

View 3

@ Select All (Ctrl+ A)

From ANSYS V16 Release Notes

ANSYS User Meeting

Coordinate System: Gjobal Coordinate System @ Show Individual and Summary
Entity Distance Between Centroids Length Centroid Centroid Centroid ‘ Body ‘ Type | Radius
(in) (in) X(in) Y(in) Z(in) (in)
Distance 0.25 0. 0.25 7.8552e-017
2 Edges, Summary 10.996 3.0655e-017 0,125 0.
Edge 1 5.4978 3.0655e-017 0. -3.9276e-017  skinnyplate\Solid Circle 0.875
Edge 2 5.4978 3.0655e-017 0.25 3.9276e-017  skinnyplate\Solid Circle 0.875

17



Misc.

g within Epsilon

e Thermal Fluid Line Bodies: Import pipe volumes as line
bodies to model thermal fluid flow

ANSYS User Meeting

Image courtesy of PADT
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7 within Epsilon

e Buckling: Now includes nonlinear effects, renamed
Eigenvalue Buckling
— Incremental loads may now be added after static pre-stress

— Joints now supported in linear buckling

Ultimate buckling load of the nonlinear buckling is calculated as follows:

F =K . +AF

buckling restart perturbed

F, buckimg  ultimate buckling load

Fmran load applied at start point
F perturbed incremental load applied in buckling given prestressed
effect resulted from qu,,,
A load multiplier

- 19
From ANSYS Release Notes ANSYS User Meeting
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* within Epsilon

e Distributed Mass

— Paint bodies, or surfaces with specified mass

Element Orientation—Use surface/edge guides

— Can adjust normals within Mechanical — but operates on entire body

Joint Element Control — define elements used in joints
— Contact or MPC184’s
e Solver Pivot Checking — continue solving when
underconstraint detected

— V15 became more sensitive to pivot errors

— V16 let’s us better ignore these errors
— See PIVCHECK MAPDL command)

ANSYS User Meeting 20
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. within Epsilon

e |GES Import Instancing

— Can reuse meshing for instanced bodies, for example

e DM — Upgrade Feature Version

— Can choose whether to update legacy .agdb’s
e DM - sort parts alphabetically
e Geometry attachment up to 2x faster
e Multi-threaded (parallel CPU) contact detection

ANSYS User Meeting

21



Meshing
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g Mesh Connections

7 within Epsilon

* ANSYSinc. continues Typical workflow removes the need for shared topology
trend avoiding shared and favors the use of imprints, resulting in faster
transfer from geometry to Mechanical

topology.
e This trend exists from L

WB inception. ﬂ e

. = Detads of BodyOpl >
e Also note Spaceclaim e
. . Target Eoo et Seiected Bodies
alongside DM info. toee
o, Propertes 3
IR L E AN B-ra( LRS-l g Share rw@ »
2@ M S x o : 2 & Profect . [‘:ﬁf" B Mirror @D"E"“ e 4 Documer’ . - e Vg Maamse  Repar | Frepas s
Pick a d! ‘mmuqx(u‘:r_‘pum - - o - o :'9‘3) Name 'l'l'S_B&?_Gd surtacx . - : St Asne s -
2 Document Path E'\Temp'\Bage\WS b = % f‘i‘ " Spot Weis %;'.-_- il r% b@
Locked False Johame Mimarince @ Saclosus : s T Sobedl
<% Use Fle Name Tnue E 2 8 lrpnnt
« Fie
: Category
v
s © 2015 ANSYS, Inc. January 25, 2015
WAl Since all parts are imported separately, parallel part-by-
part meshing can be used to speed-up the meshing
Y process
i

ANSYS User Meeting  FTOM ANSY'S Release Notes 23
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Mesh Connections

= E—

- Geometry
B2k Coordinate Systems
/8 Connections
o T o s
T Contact Sizing
{7V -7 Update w
El--le 7 P £ Refinement
-/ Generate Mesh
i i@ Match Control
Preview @ Pinch
Show
=} Create Pinch Controls =
4 Manual Mesh Conne
) Clear Generated Data Node Merge Group
- . dlb Rename (F2) B Node Merge
Details of “Me &, Node Move

1= Display
Display Style

e Connect parts/bodies in ANSYS by selecting the common
point/edge/face between the two.

e Allows for greater control of what is/isn’t connected

e Connections can be “automated” similar to contacts

e Large number of connections fail in our test cases

B 4@ &

Qutline 2
| Fiter:  Name = £ = e]
'g| Project

- Geometry
-4 Coordinate Systems
i /8 Connections

Start Recording
Force Update Mesh State (Beta)

T
I

Tolerance Slider | 0.
Tolerance Value |8.5239=-003 in
Suppressed No

24
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> 4 Node Merging

!(II
) 7 within Epsilon
e Connect nodes between parts/bodies in ANSYS by selecting
the common points/edges/faces.
— Like NUMMRG command in MAPDL
e Allows for tolerance control between present node
connections within the model
o:::i:‘emm - AR
LE‘?IP&TM(@)
i o -
e
o s . TR o
= & Model (G4)
/o o yeens
-ﬁCmn&:hons
]
B9[] Static

AN A

F1-olgal 5¢ 7 Connect Mesh etails of "Node Merge”

Scoping Method | Geometry Selection
Master Geometry | 1 Face

Details of "Mesh E | Clear Generated Data
|=/| Auto Detection
Generate Automatic
[=) Transparency +B Create Named Selection for Shared Nodes
Enabled

E Node Move

Disable Transparency

g Rename (F2)
alb Rename Based on Definition

ANSYS User Meeting 25



g What’s the Difference?!?

7 within Epsilon

—

e Mesh Connection: e Node Merge:

— Mesh connection will move — Node merges will merge any
the nodes of the slave nodes that are within the set
geometry to match the tolerance. Small tolerances
master geometry. Both merge nodes on top of each
bodies will share common other—Ilarge tolerances
nodes between the two. forces nodes to merge over a

larger area.

Tolerance: 1le-5, Nodes Merged: 2 Tolerance: .25, Nodes Merged: 25
ANSYS User Meeting 26



Node Moving

7 within Epsilon

@2k Coordinate Systems

ANSYS

16.0

ANSYS User Meeting
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8 Display Element Quality

. within Epsilon

e Display the mesh quality under “Mesh Details”
e Quick and easy way to look at the effects of mesh
connection/node merging/node moving
e Uses combination of previous element s
quality viewing options o
Details of "Mesh” 9 e

- Display

Display Style Body Color vl

=/ Defaults

REAMBLL Flement Quality

Relevanc
+|| Sizing

+/| Inflation

+/| Patch Conforming Options
+|| Patch Independent Options

+/| Advanced
+| Defeaturing
+| Statistics

Body Color ~
Shell Thickness

e Aspect Ratio
Jacobian Ratio
Warping Factor v

ANSYS User Meeting 28



8 Adaptive Remeshing

7 within Epsilon

e New feature for nonlinear, large deflection
analyses: “Nonlinear Adaptive Region”

e [ntended to ressolve convergence issues with high
deformation load cases, esp. elastomers

e Extending trend from earlier “rezoning”
— previously only in MAPDL

e Still has lots of caveats
— Commercial application is still narrow/costly

ANSYS User Meeting 29



8 Adaptive Meshing

7 within Epsilon

e |[mplement during Solution options

— Define subset of timesteps to check: less computation
time

— Multiple criteria options: skewness, strain energy,
bounding box

— Only remeshes when criteria is met and only in problem
areas

ANSYS User Meeting

30



g Adaptive Mesh: Limitations

7 within Epsilon

Must use linear tetrahedral elements for 3D bodies
— SOLID285's

Scope to solid bodies or elements only — no shells
Altered mesh cannot be shared between linked analyses
No explicit indication where a remesh has occurred

May introduce solution chatter that would otherwise not be
present

ANSYS User Meeting

31



8 Adaptive Mesh: Limitations

7 within Epsilon

Cannot be used in combination with the following
features/conditions on the same part:

Cyclic Symmetry

Contact Formulations: Normal Lagrange (3D), MPC, and Beam
Contact Behaviors: Auto Asymmetric

Point Mass, Beam Connection, Joints, Spring, and Bearing

Remote Force, Remote Displacement, Moment, Thermal Condition, and
Remote Point

Spatially varying boundary conditions
Coupling
Constraint Equation

From ANSYS V16 Release Notes ANSY'S User Meeting
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Adaptive Meshing: Procedure

7 within Epsilon

. rOi
For 3D bodies, you must set the mesh to 5 & model (ca)
. I ----- ﬁ Geometry
linear tetrahedral: Connectons

I ----- o ,-L.. Coordinate Systems

. Insert->Method->Definition->Method->Tetrahedrons B, «% %M
........ I o I

J Insert->Method->Definition->Method->Element Midside = ;E| Static Structl _,

: -4 Update 6, Sizing
“« ” b Y Bnalysis S 7
Nodes->“Dropped Vi ¥, Contact Sizing

*’ﬁ;]” Fixed Sup 'j Generate Mesh

. ------- ﬁ w Force ,ﬁ Refinement
Large Deflection must be turned on: B Norincar| Do .
) . . Details of "Patch Conforming Method" - Method
. Analysis Settings->Solver Controls->Large Deflection-> On TScope
Store Results At All Time Points: B
-1| Definition

) Analysis Settings->Output Controls->Store Results At-> All

Suppressed Mao /
Time Points Methad Tetrahedrons
Algarithm Patch Conformjng
Element Midside Modes | Dropped V

It may also be helpful to define more Details of "Analysis Settings”
loading substeps to check at more points e
before the elements distort too far Soner ot heing [ ogra Conrala
Large Deflection On w
Inertia Relief Off
+| Restart Controls
+|| Nonlinear Adaptivity Controls
+/| Nonlinear Controls

Qutput Controls

Stress Yes
strain Yes
Modal Forces Mo

Contact Miscellaneous | Mo

General Miscellaneous | Mo
Store Results At All Time Points /

ANSYS User Meeting +/| Analvsis Nata Mananement 33




#  Adaptive Meshing: Procedure

7 within Epsilon

e With environment selected in
the tree’ inse rt Nonlinear Environment (), Inertial » %, Loads » % Supports v | @, Conditions + &, Direct FE =

Outline Coupling

& - -
Filter: Name . , Constraint Equation

Adaptive Region or select it B
from the Conditions toolbar

¥ B8 Geometry

I @t Acceleration
Suppress : ] Standard Earth Gravity
e Canonly be scoped to a body N i

o | &, Pressure
ut
=8 Hydrostatic Pressure

or named selection of xowe g

| 8‘1: Remote Force

(] Group ) . .(0, Bearing Load
elements | E—
Project 3, Line Pressure
] ] . B f%del (c4) 8 Thermal Condition
; Geometr & Joi
e Select criterion and time - S L

R o
> Coordinate Systems @), Fixed Support

ran ge to C h ec k u p on I E E::I::ic Structural (C5) o

..... g rr '3;, Remote Displacement
"""" i Analysis Settings U, Frictionless Support

, ) Details of "Nonlinear Adaptive Region” jg, Fixed Support wm Only Suppart
e ¥ '; 2 - rical Support
= Jw_L] Static Structural (B5) Scope Tms _ _ S Cast Supon
Scaping Method | Geometry Selection
V“/-\_ Ana]VSIS Setmgs c P f T Bod v @, Constraint Equation
‘/q Fixed SUDDOft eometry ody .’i Nenlinear Adaptive Region
@ P -1| Definition
MNodal Orientati
-/.: : réssure Criterion Skewness ge dezl F::: =en
v ‘. Skewness Value | 0.85 1, Nodal Pressure
=43 Solution (B6) Check At Specified Recurrence Rate @ Nodsl Displacement
\/‘—,‘] SO!UUO(‘\ Inf‘ormatlon - Value 1 [£ Motion Loads...
Time Range Entire Load Ste
/& Total Deformation g P S —
Suppressed Mo

ANSYS User Meeting 34



8 Adaptive Meshing: Results

7 within Epsilon

Check force/displacement convergence graphs or
tabular data to find which time step/substep a remesh
was applied

1.99932+6

5.6038e+5

1.5703e+5
Time [s] |[# Minimum [in] |[¥ Maximum [in] | Changed Mesh | 44003

]
2
3
4
5

76.027

21.304

2.e-002 0. 1.0131 /3?11330
4.e-002 0. 1731 Yes 2 |
6.6-002 0. 21757 g 34552 |
9..-002 |0. 2.6325 £ 968.22 | h A
0135 0. e 271.31 | Y
b

5.9693

ANSYS User Meeting 35



8 Adaptive Meshing: Results

7 within Epsilon

Compare pre-mesh change and post-mesh change
substeps to find regions of improvement

C: Doesn't work without Remesh C: Doesn't work without Remesh
Taotal Deformation Total Deformation
Type: Total Deformation Type: Total Deformation

Unit: in Unit: in
Tirne: 2.e-002 Tirne: 4.e-002

ANSYS User Meeting 36



8 Meshing misc.

7 within Epsilon

e Fixed Size Function For Sheets — set all surface bodies to
same mesh density

e Face Meshing can be done without mapping— fewer
elements in noncritical bodies attached to critical ones

e Tetra/Pyramid Free Mesh Type — give bodies a pyramidal
surface, tetrahedral core mesh

e Vertex alignment options available in MultiZone meshing —
previously only in face meshing

e |nflation allowed for 2D mapped surfaces

e Can now sweep across multiple parts or named selections,
and define sweep element size with numerical argument or
edge reference

ANSYS User Meeting



g Weld Connections

7 within Epsilon

ANSYS User Meeting
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& Weld Connections

7 within Epsilon

e ANSYS has started to implement welds in DM
e Two types of weld: Continuous and Skip (beta feature)
e Project->Surface Extension

Create Concept | Tools Units View Help

| File

[ QW@ @] {5 fre DEEE - % [S+QARQ@ACEN +ee @
| m

|

Lorune = o | M Slaction | @S Topoig, Fpuamees
| Betrude gfoRevoln @ Atribute fsuface QBlend v+ § Chamfer @ Siice

| # Graphics

0.000 0.020 0.040 (m) l}\‘ X
I ]

0010 0.030

Model View | Print Preview

s [No Selection [Meter Degree I

ANSYS User Meeting 39
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Weld Connections

)
'
o I

)
7 within Epsilon

______— e
(o0] C: Static Structural - DesignModeler = (=
| File Creste Concept Tools Units View Help
Q@[ @] Dunde Gredo [[seleci['hy i RAR@ o~ (WM 0| ST QRAQAAQ X[+ [0e [0
(W W~ fo fv fo = fm AT
| xvprane v 3| sketen2 ~ # H J Generate @ Share Topology [FE|Parameters
| Edrude gRRevolve g Sweep § Skin/Loft || @ Thin/Suface QuBlend v @ Chamfer & Slice
| @ Point B Conversion

Outii » Graphics a

[E)-y/8 C: Static Structural
[y 5= X¥Plane
| ¢ Sketchi
| e 9 Sketch2
ey 3h ZXPlane
g3 YZPlane
-y @ SurfaceSk1
El‘.‘ SurfaceSk2
. ,a¥ Translatel
-, &@ 2 Parts, 2 Bodies

Sketching Modeling I

0.000 10,800 20,000 (m)
5.000 15.000

Madel View | Print Preview |

O Ready [No Selection [Meter Degree b o

ANSYS User Meeting 40
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g«,- | Weld Connections

e Limitations
— Only works on perpendicular surfaces
— Only works in DM
— Watch out for partial welds (see picture below)

ANSYS User Meeting
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g Contacts misc

7 within Epsilon

—_— e

e Contact smoothing for more accurate
circular/cylindrical/spherical contact regions — contact is
mapped based on geometry, not mesh

e Element orientation (bodies only)
e Bolt tool probes results for all pretensions

e Contact results report far contact fields as undefined rather
than zero

X 0500 1.000(n) Z X
V 1 5 ANSYS User Meeting V 1 6 42
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7 within Epsilon

‘&l Spaceclaim

& SPACE

ANSYS User Meeting

CLAIM

ORPORATION
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Spaceclaim

* within Epsilon

Community usage?

Can now read DM files

Yes—you do need a separate license to run it

User friendly, terrific user experience after learning

Similar to Solidworks in feel

No design tree! Able to make changes without corrupting the rest of the
model!

5 - 1 k O +
S\ @

2 W k

Q2
93 F

mmmmm

ANSYS

ANSYS User Meeting
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8 Material Modeling Improvements

7 within Epsilon

ANSYS User Meeting



g Composites

7 within Epsilon

e Better tree structure
e |mperfection modeling

e More individual ply control
— Fiber direction

— Ply stresses

-5,6741e5
-7.7656e5 Min

. 46
ANSYS User Meeting From ANSYS V16 Release Notes



8 Inclined Crack Modeling

7 within Epsilon

e Crack coordinate system created for each crack

e More crack definition features to work with new
crack coordinate system =

‘=] Project
= (& Model (A4)
- 8@ Geometry
()24 Coordinate Systems
. 3K Global Coordinate System
s34 Coordinate System

5 - /G Patch Conforming Method
=& Fracture
- B-,/S Crack
- &) NS_Crack_Front
w s A Crack Coordinate System
.. (@) Named Selections
[--9(=] Static Structural (A5)
- s/ Analysis Settings
=--9/63] Solution (A6)
-/ ¥] Solution Information

From ANSYS V16 Release Notes

Source

‘ Scoping Method
‘ Geo'metry
[=I| Definition
‘ Coordinate System

[crack
| Geometry Selection
1 Body

[ Coordinate System

Align with Face Normal
Project to Nearest Surface

Yes
Yes

'Crack Shape

Crack annotations for
inclined crack

ANSYS User Meeting

[Semi-Elliptical

Crack mesh for inclined
crack in X-Z plane

From ANSYS V16 Release Notes
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V15 - Reminders

7 within Epsilon

Fluids Structures Electronics

Service Pack 15.0.7

2014 © SAS IP, Inc. All Rights Reserved. Unauthorized use, distribution or duplication is prohibited.

ANSYS User Meeting

Systems
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g Preprocessing

W/thln Epsilon

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

=) \,{:| Static Structural (B5)
i /’\ Analy5|s Settings

e New mapping processor

Insert

i Vfb Remote [
. . “ﬁ Remote[ uppress
— Can map stress/strain data from text file 75 renoec @ >
8 «ﬁl -‘TIJi;oln 3] Promote to N;med Selection
— UV mapping algorithm (surfaces don't ha :E Totl BR Duplicate
e g Dirg Co
* Projects data onto surface M Cufy
e Eases mapping from deformed to unreformed X Delete

4l Rename (F2)

ANSYS User Meeting
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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

ANSYS User Meeting 50
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Solver Improvements

* within Epsilon

Advanced Properties

Distribute Solution (if possible)

. Max number of utilized processors: [2
GPU added to solve process settings / GUI
INTEL F—
— Can have 1 GPU on SMP using Sparse now sty ety e 50 s ey et
R

New Arc-length methodology s -

— Now based on “Crisfield” theory oy et

:

— Less likely to retrace own steps backward rosnarose

— Supposed to do better with plasticity et ;

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

Sparse has better (um, different) detection/handling of
singular matrices.

— PIVCHECK command can be disabled.
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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
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e MAPDL Contact -- user-programmable definitions
— Stiffness based on frequency, nonlinear, etc.

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
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... Within Epsilon

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
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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
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‘& 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
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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.
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8 Shared Topology

7 within Epsilon

~/ Generate | @ Share Topology  [25]Parameters

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
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