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Chapter Overview

In this chapter controlling the display of results and the detection of potential results
errors due to poor mesh quality will be covered:

A. Demonstration

. Section Planes
Probe Tool

. Charts

Scoping Results
Coordinate systems
. Linearized Stress

. Error Estimation
Convergence

Stress Singularities
Convergence and Scoping

FrAR-TIOMMOOW®

Workshop 11.1 — Results Processing
M. Appendix
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Chapter Overview

In this chapter controlling the display of results and the detection of potential results
errors due to poor mesh quality will be covered:

A Demonstration video showing post processing tools is available with this
training material.

The Lecture covers features which do not appear in the video.
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NLWSYSHE A. Demonstration

Demonstration : 04_Post_Processing.mp4

* What you can learn in this demonstration :

— Viewing Results
— Legend Controls
— Contour Controls

il

.;!

ki
i g,

- Proportionnal vectors / Equal Length
vectors

s -

- Vector Length control

— Post-processing Utilities

- Select the “Draw Section Plane”
icon, then click-drag with the left

— Scoping Results

- Section planes can be turned
on/off using the check box in the

— Exporting Results PR

- Edit section planes by highlighting
desired plane name and using the
‘handle’ in the Graphics window

- Delete section planes using the
delete icon
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WSS B. Section planes

Section Planes are used to slice the model for viewing. td | mwd 2] [A] [~
* Select the “Draw Section Plane” icon, then click-drag with the left mouse
button. Section-Plames
* Section planes can be turned on/off using the check box in the details x|
view. [Ssedrorrrlane 1
. ] | [ section Plane 2
* Delete section planes using the delete icon. [ section Flane 3

* Edit section planes by highlighting desired plane name and using the
‘handle’ in the Graphics window.

® Can use local coordinate systems to automatically create a section plane
(XY plane).

8 Click on one side of bar to cap view

~~= Coordinate Systems
o pgamw Global Coordinate System

A8 Mesh Insert =

~

- @ Named Sel
‘/I'_‘_"l Ctatic St |4 Create Section Plane

g

8>S

Move a slice plane by dragging handle

s

RMB
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WSS C. Probe tool

8 probe ~ @ Tools v | B.User De
@, Deformation

The Probe Tool: & svar
@ Pc:;iison
Velocity

e Can be scoped to numerous entities depending on the probe type Angular Velocity

Acceleration

and results can be made parametric. & Angular Accelration
% Force Reaction
% Moment Reaction

* The orientation of the result item can be with respect to globalor ™"
local coordinate systems. <, Spring

% Bearing
€, Beam
% Bolt Pretension

Generalized Plane Strain

Details of "Deformation Probe™

=]| Definition Response PSD
Tvpe Deformation
Location Method | Geometry Selection
Geometry 1 VYertex
Orientation Global Coordinate System Geometf'y' Selection
=| Options e T T

Result Selection Z Axis

(Coordinate System

Display Time End Time
Spatial Resolution |Use Maximum Remote points
= Results
P Z Axis |
=|Maximum ¥alue Over Time
AXIS |
=l Minimum ¥Yalue Over Time
Z Axis |

g3} Information
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ANSYS

D. Charts

Combine results data from multiple steps (static or transient) into charts and/or tables:
h

7

—Tine

= 6Jtput Quantities

Details of "Multiple Selection'

=l| Definition

[=l| Chart Controls

Select “New Chart and Table” icon.

* From the details “Apply” the desired result(s).
— Use the CTRL key to select multiple results.

* Select desired display items in details.

Apply i Ce

X Axis

= Axis Labels

X-Axis

¥-Axis

=l|Report

Content

| chart and Tabular Data

Caption

=] Input Quantities

LCAxis

[A] Directional Deformation (Min)

Omit

[B] Directional Deformation (Max)

Display

[C] Directional Deformation 2 {Min)

Omit

[D] Directional Deformation 2 (Max)

Display
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(A] [ -

—— [Mew Chart and Table|

ambinaban

= :/é Solution

1] Solution Information

|| Definition

Apply I Cancel
|| Chart Controls
I Avis | Time
7.1606e-4
5.73%-4

—
£ 4.3174e-4
é 2.8958e-4
1.4742e-4

5.2612e-6

\Messagés _ Timeline [

[s]

| Time [s1 [[v [B] Directional Deformatic
11 1, 2.0459e-004
212 2. 1.022%9e-004
3|3 3. 6.1376e-004
4 |4 4. 7.1606e-004




WSYSHE. Scoping Results

Some examples of scoping results on surfaces/parts:

8

2. 30?7';5
1.404eS
23.599 Min

Scoping results on a single part

Min s

A: Static Structural

© 2015 ANSYS,

Inc.

0.000 Equivalent Stress 2
_& Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

11/16/2011 3:12 PM

0.065516 Max
0.059009
0.052502
0.045995
| 0.039488
1 0.032981
0.026474
0.019967
0.01346

0.0063533 Min

February 27, 2015

1.0119e6
::g?:es‘:r . in

i eS ;'
7.8425e5 A
7.0836e5
6.3247e5
5.5658e5 Min

Result scoped to selected surfaces

0.500

),.

Result scoped to a nodal
named selection




.. Scoping Results

We can now also scope results to elements and nodes directly via the GUI.

1) Select mesh as the select type: ~ ® X< 0

File Edit View Units Tools
® W @ L

2) Two geometry selection options remain, the rest disappear; vertex refers to nodes

. 1 echanica - - ——
and body selection refers to elements. & < = O i o
T W B L~ @~

Type: Total Deformation (Scoped to Elements)
Unit mm
Time: 1
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WA ... Scoping Results

Contour plots across multi-body parts are available.

A: Static Structural
Equivalent Stress - NOT Average Across Bodies

A: Static Structural
Stre.

Equivalent Stress - Averaged Acrass Bodies mve raged

Type: Stress Acrass Bodie
Urnit: MPa

Unaveraged

UUUUU

261.32 Max
250.06
218.81
187.55

156.3
125.04
93.784
62.528 Rl S CUNDARY, . BODY BOUNDARY
ETLT
0.015146 Min

T
LB Solution (A6)
,/m Solution Information

/M Total Deformation

When you select Averaged as the display option. P e

Details of "Equivalent Stress”

-| Scope

Setting this property to Yes (the default value is No)
allows to average the results across separate e B i) S
bOdies the mOdeI. CaI(DuiT:t‘:}"ri.:W:eHistory :::t

1

- Integration Point Results
Display Option Averaged

Average Across Bodies §CH

1| Results Mo

Maximum 035437 MPa
Minimum Occurs On | seal
Maximum Occurs On | flange

+|| Information
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NLWSYEH F. Coordinate Systems

Results containing directional components can be transformed into a local coordinate
system:

* In result details select coordinate system from the drop down list.

—_ Stresses in Local Cylindrical Y-Direction
Details of "Mormal Stress" e

[=]| Scope
Scoping Method Geometry Selection
Geometry all Bodies
[=1| Definition
Type MNormal Stress
Orientation » Axis
By Time
Display Time Last
Global Coordinate System
Calculate Time History
Identifier Coordinate System
Coordinate System 3
Suppressed Solution Coordinate System [=| Scope
Geometry IAII Bodies
[=| Definition
Tvne [ormal Stress
Shell Top/Bottom
Orientation ¥ Axis
T T S S T e T T T S S T
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LWAYAH G. Linearized Stress

Using the path plot feature a linearized stress calculation can be plotted (commonly used
various structural codes such as ASME).

!@GLinearized stress ~ | &

| @5 Equivalent {von-Mises)
4. Maximum Principal
@5 Middle Principal
@U Minimum Principal

B4 Maximum Shear

53 Intensity 20753 %
B4 Normal 20073 I-\
B4, Shear 2
19394
18715
20753 Max wense
19998 ool iy £
19243 W voe SRR 16675 it
18489 o e— 15958 N
1223; <] 15319 : e
oo 14640 R
{ 15470 e - %
o 14716 . o
13961 Min
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NWSYSHEH. Error Estimation

You can insert an Error result based on stresses (structural), or heat flux (thermal) to help
identify regions of high error.

* These regions can indicate where the model could benefit from a more refined mesh.

[ #_stress ~ 62 i L]
| % Stress ~ S Strain a Defor A: Static Structural (ANSYS)

B, Equivalent (von-Mises) i
. Maximum Principal . . oo

@ Middie Principal Error plots are used to identify 2hiof2009 5134 A
% Pl e regions where large energy changes Poaes
1 $0- Maximum Shear a o.30d86

B Intensity occur between adjacent elements. P
B Normal e

@ Shear ey

| @c Vector Principal

o Mesh Refinement

TvH

@5 Error

Unit: mJ
Time: 1
2{19{2009 5:35 AM

.@[Thermal - @’x shape: |
A 1.1384e-5 Max
1.0119e-5
8.8541e-6

7.5892e-6

The actual energy value in the
T legend is of little significance on its

| 4. Directional Heat Flux own.

. @] Temperature

6.32449e-6
5.0595e-6
3.7947e-6
q 2.529%-6
g 1.265e-6
2.0739e-10 Min

@ﬁ Error
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NLWNSYEH . Convergence

In most finite-element analyses as the mesh is refined one expects to get mathematically more
precise results. How much refinement is “enough” usually requires experience and engineering
judgment. The Mechanical application has a convergence tool that can help assess the mesh quality.

Obtaining an optimal mesh requires:
* Having criteria to determine if a mesh is adequate.
* Adding more elements only where they’re needed.

Details of "Converrgence" :

=4/ NN Attach convergence to a =/ Definition
=& Equivalent Stress result item and set the %Eb’l“&; ;ﬂsx';:"“m
- 0!__5'] Convergence «“ ” e L owable ange | 20. %
Dotai e allowable change” in the o
etails of "Solution : Ta »
=1| Adaptive Mesh Refinement convergence details. AI(::ast C'l‘?ﬂje ll:q i
Max Refinement Loops B3 onverge l o
REfmement Depth | 2. Specify maximum number of
El| Information ] iterati in the Soluti
Status LAdaptive Refinement Required Iterations in € sSolution
details.
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NLWNYEH --- Convergence

After the solution is complete one can view the results normally:
The Convergence history shows the trend for each refinement loop.
gl] Convergence

Displaying elements in the results plot shows the last mesh (the mesh branch oo
always displays the original mesh). = B comvargence

Symbol next to convergence branch indicates success or failure.

REE Jfoolution:
EI ----- ‘,ﬁ Equivalent Stress
gl - ConveErgence

EI ----- ‘,«ﬁ Equivalent Strain

Conve Conve

1.120E-3 9.393E+4

15
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1116E-3
T 1d12E-3
=
c 1.108E-3 |
=3
S 1104E-3 -
]
E 1.100E-3 — -
=
QU 1.096E-3 — -
=]

= 1.092E-3 —--
=

5. 701E+4 |
—
2 8.009E+4
2
ST F31TE+a
&8
& 6.625E+4
=
W 5 933E+4
-
=
T 5.241E+4 |
=
= 4.549E+4
=

8 3.857E+4 |

c]
= L.OBBE-3 —f--gf-rmm e b
L BEAE-5 o o il 31E5E+a
1.080E-3 2.473E+4
1 2 3 4 s 2 3 “+
Solution Number Solution Number
[ Total Defarmation finy | Change (¥e) | Modes | Elements | Equivalent Stress (psi) [ Change (%) [ Modes | Ezizrii
1] 10865003 32 234 : Zs6ea tosz | zorer (4227
£ pamren | eam G e AR R
- . - 4 55933 34.608 176332 125161
+ 1.1177e-003 017278 175332 125161 c Aot Sooie [ asates Sa008
s 1.1198e-003 019444 48245+ 344008

Convergence

Divergence




NLWNYEH --- Convergence

Convergence tool cannot be used if:

* The model contains mesh connection object
* You have an upstream or a downstream analysis link

* You import loads in the analysis

To use Convergence, you must set “Calculate Stress” to "Yes” under Output Controls in the Analysis
Settings details panel.
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WSS J. Stress Singularities

In structural analysis there are several situations that can cause singularities. These
“artificial” hot spots can adversely affect both error plots and convergence.

- Fixed Support
[B] Fixed support 2

Crude Geometry Point Constraints Point Loads
1 Force
e o0
e As Area = Zero o —
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WSEH ... Stress Singularities

Consider the affect on error plots when a singularity is present. This situation will also cause a
convergence monitor to “chase” the singularity.

High Energy Gradient

To remedy this we need to either remove the singularity (e.g. more realistic loads and/or geometry)
or we need to avoid the problem areas. We avoid singularities by scoping convergence results.
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WSS K. Convergence & Scoping

A useful technique to avoid stress singularities when using convergence is to scope results
away from them.

If a singularity region is not an area of interest, one can scope results to selected part(s)
or surface(s) and add convergence controls only to those results.

Example:

Possible stress
/ singularity
/ z
DJZ?DD 0.199 0.398 05|9? {in) k‘

19 © 2015 ANSYS, Inc. February 27, 2015
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... Convergence & Scoping Example

Convergence His

- 0.000 0.199 0.398 0.597 (im)
| | E— 1

Convergence controls added to the
entire model.

Geometric discontinuity causes a
stress singularity causing
divergence.

Solution becomes very costly by
including the stress singularity.

9.393E+4
8.701E+4 |-

T s.009E+a -
w
B e.ez5E4a
=
@ 5,933 +4
=

£
& 5.241E+4

& 3.8ETERE -

STTBLTERE -

E]
2 a.sagE+a -
3

3A65E+a oo
2.473IE+4
2 E 4 s
Solution Number

[ Equivalent Stress (psi | change (%) [ niodes | Element:
1 24733 332 2334
E 25650 18082 z27el 14227
3 39431 25,317 74269 50772
E 55933 34609 178392 125161
s 93934 s0.712 482464 344008

Convergence controls on scoped
results allows adaptive refinement
only in user-specified locations.

Provides more control over the
mesh and the adaptive solution.

Convergence His

1.299E+4

1.287E+4 |

1.281E4+a |

55 2 (psi)

1275644 |
@

& 126044
£
E1eeoera
Lazs7Ewa

5
5 1.252E+4
w

1.293E+4 -

1.246E+4 -

1.240E+<
; ]
Accurate stresses realized in the solution Number
. . | Equivalent Stress 2 (psi) | Change (%) | Modes | Elemnents
region of interest. i =y

February 27, 2015
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BUNYEN L. Workshop 11.1

e Workshop 11.1 — Results Processing
e Goal:

— Analyze the mechanical arm shown below and then use some of the advanced
postprocessing features to review the stress and estimate the error associated with
a default mesh.
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M. Appendix

* Viewing Results
* Legend Controls
e Contour Controls

e Alert

*  Windows
* Videos
 CE display

* Scoping Results
* Exporting Results
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WA Viewing Results

Multiple ways to view results. Context toolbar allows for alternative ways of view results:

Outline Display Min/Max Probe Visua_lisation of results
X #J v
Result 77e+008 (Autc S ~ B~ H~ W~ F bH: | E>pProbe | Display All Bodies -
Displacement Scaling Display Method Contour Settings
| Wector Display | 5% —% } 3% e 1T P
Vector Display Controls
Distribute Export AVI
“uT: gy 7) I - = _
Timeline” allows users _>Ijﬁ.nimation ’iri lmﬂ 1IN} | Q 10 Frames ¥ 2 Sec(Auto) v | Aé ’ Q| QFG"‘ 3 Cycles
N

to animate results
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Z

4

4

Play

Pause

Markers

~"

~ N

Frame Rate Control

Scale to Multisteps




WSS ... Viewing Results

Displacement Scaling:

* In structural analysis a default scale factor “multiplies” actual displacements.

* The scale factor can be changed using several built in values or to a user specified one.

1/2{2007 2:37 PM

9.3203e-7 Max
B8.2847e-7
7.2491e-7
6.2136e-7
5.178e-7
4.1424e-7
3.1068e-7
2.0712e-7
1.0356e-7

0 Min

5.000 {m)

Automatic Displacement Scaling

24 © 2015 ANSYS, Inc. February 27, 2015

i .0 (Tfue Scale)

-

0.0 (Undeformed)

1.0 (True Scale)
3.5e+005 {0.5x Auto)
7.1e+005 {(Auto Scale)
1.4e+006 (2x Auto)
3.5e+006 (Sx Auto)

9.3203e-7 Max

B8.2847e-7
7.2491e-7
6.21368-7
5.178e-7
4.1424e-7
3.1068e-7
2.0712e-7
1.0356e-7
0 Min

True Scale




LWSYEH ... Viewing Results

25

We can now view results in a worksheet form.

Multiple Post-Processing entities can be viewed in one go rather than
scoping individual entities under the solution branch.

RMB on solution allows users to view worksheet result summary.

@ M
. ) .
Filter: Name - RS Rl T LLICHERS
&) Project 5 A A AW
El- [ Model (A4) .o
- B Geometry
=] /P Construction Geometry oject
[ (" Path _\“::"**f

w4 Coordinate Systems
B-,481 Connections
&8 Mesh

El-[2] Static Structural (A5)

------- 74 Analysis Settings

/8, Fixed Support
------- B Thermal Condition
SR
] solutid  Insert

-~/ Equva #] Clear Generated Data

fo Total [

e v T Rename (52 il
~-#B Equiva 4 Open Solver Files Directory | Ll

e M Maxim (G|

i M Linearized Equivalent Stress
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NWSYSH Legend Controls

Right Clicking on the legend in the graphics area allows the user to modify the legend
display.

22 Automatic / Edit Value
e Edit

— 1.5391e-
e v ~utomsticyalus L~ | Export/Import/Switch to a saved legend setting
1.1543e- Mamed Legends A/b
Increase/Decrease Contour Bands — 9.6194e- : — Horizontal/Vertical legend
. v Wertical /
—! 7.6955e- -
{ Horizontal
S.7716e- = Display Date/Time
3.8478e- v Date and Time <
1.9239e- v Max, Min on Color Bar € . .
Switch to Logarithmic Scale L s stk S Display Max/Min label on the legend
All Scientific Motation -
- - —p  Digits » [~~] Switch to Scientific Notation
Number of Significant Digits
Independent Bands >

Color Scheme
Semi transparency

Adjust to Visible
Reset all

Continued. ..
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WSEH ... Legend Controls

27

The legend bounds can be manipulated to show
result distributions more clearly for contour
plots.

A: Static Structural (ANSYS)
Equivalent Stress

Tvpe: Equivalent {von-Mises) Stress
Unit: Pa

Time: 1

127122008 3:12 PM

Click and drag contour dividers (or
type in values) to specify contour
ranges.

© 2015 ANSYS, Inc. February 27, 2015

6.0869e7 Max
, 5.4106e7
4.7343e7
4. 7
= 0.022573 Max 2 2;?;7
JF: 0.018501 Sl
= 0.01443 2.0292e7
—E— 0.011452 1.3529e7
g o Max/Min values e
| 0.0073321 389N
— 0.0055023 are unchan ge d A: Static Structural (ANSYS)
0.0036725 Equivalent Stress
0.00158426 L:;ﬁ-e P Equivalent {von-Mises) Stress
1.2839e-5 Min Time: 1
12/12j2008 3:14 PM

6.0869e7 Max
1.0395e7
9.0961e6
7.7971e6
6.4952e6
5.1992e6
3.9003e6

4 2.6013e6

g 1.30249e6
3398.9 Min




... Legend Controls

Independent Bands allow neutral colors to represent regions of the model above or below
the specified legend limits.

. : TS 5 :i.\.: N " S
. Equivalent Stress . -
Edit Type: Equivalent (von-Mises) Stress
v Automatic Yalue Unit: Pa
Time: 1
Mamed Legends E 12}12/2008 3:22 PM
v el . 6.0869e7 Max
Horizontal 1035567
v Date and Time 9.0961e6
v Max, Min on Color Bar 7.7971e6
Logarithmic Scale Legend Contour Ra nge PatdozRs
all Scientific Notation Sz cn
Digits > 3.9003e6
2.6013e6
Color Scheme > Top 3398.9 Min
Semi transparency Bottom
v Top and Bottom
Adjust to visible
Reset all .l

28 © 2015 ANSYS, Inc. February 27, 2015



AW AYAE Contour Controls

The “Geometry” icon controls the contour display method. Four choices
are available:

@-18-9-F =
@ Exterior

@ 1soSurfaces

e @ Capped IsoSurfaces

1/2/2007 3:36 M @ Slice Planes
9.3203e-7 Max

Exterior

il v IsoSurfaces

I\

8.2847e-7
— “Exterior” is the default
L t ‘\ display option and is most
|- —— \ commonly used.
ortn § § “IsoSurfaces” is useful to
display regions with the

same contour value.

—— Slice Planes “Capped IsoSurfaces” will
s s remove regions of the
s il model where the contour

values are above (or below)
a specified value.

Capped IsoSurfaces

1/2j2007 3:36 PM

9.3203e-7 Max
8.2847e-7
7.2491e-7
6.2136e-7

9.3203e-7 Max
B.2847e-7

o 5.178e-7 .
oo 414247 “Slice Planes” allow a user
e > 3.1068e-7
S o : . to ‘cut’ through the model
o 2 l , _ [ visually. A capped slice
= omn o plane is also available, as
shown on the left.

29 © 2015 ANSYS, Inc. February 27, 2015



LWAYAH ... Contour Controls

Capped IsoSurfaces are manipulated by an independent controller:
* Icons allow isosurface cap to be top or bottom.
* The cap threshold can be controlled via the slider or by typing the value directly

Capped Isosurface 5% BX B = | 1.27e+005S

1/2/2007 5:26 PM

1.4251e5 Max
1.2673e5
1.1094eS
95156
79369
63583

Top Capped Isosurface Bottom Capped Isosurface
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LLWAYAH ... Contour Controls

The “Contours” icon controls the style of color bands used when plotting

results. , R
BE-W- 5 | &
- jmVrmia: - Smooth Contours

Contour Bands

E Contour Bands

9.3203e-7 Max
8.2847e-7 D ISOIIneS
7.2491e-7
[ solid Fil
S.178e-7
4.1424e-7
3.1068e-7
2.0712e-7

1.0356e-7
0 Min

AN

ettt - AN
- solid Fill

Isolines

1/2/2007 3:43 PM

9.3203e-7 Max
8.2847e-7
7.2491e-7
6.2136e-7
5.178e-7
4.14249e-7
3.1068e-7
2.0712e-7
1.0356e-7
0 Min
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NANSYS

or the mesh.

32

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

1/2{2007 3:39 PM

9.3203e-7 Max
8.2847e-7
7.2491e-7
6.21368-7
5.178e-7
4.1424e-7
3.1068e-7
2.0712e-7
1.0356e-7
0 Min

No Wireframe

Total Defarmation
Type: Total Deformatian
Unit: m

Time: 1
1/2/2007 3:41 PM

8.2847e-7
7.2491e-7
6.21368-7
5.178e-7
4.14248-7
3.10682-7
o z.0712e7
g 1.0356e-7

© 2015 ANSYS, Inc.

Show Undeformed Model

February 27, 2015

... Contour Controls

The “Edges” icon controls the display of the undeformed geometry

-5 | D Ew | [23Probe

Total Deformation

Time: 1
1/2/2007 3:41 PM

9.3203e-7 Max
8.2847e-7
7.2491e-7
5.21366-7
5.178e-7

4.14248-7
3.1068e-7
i 2.0712e-7
o 1.0356e-7

S otal Defarmation

Type: Total Deformation 5

Uniit: i
Time: 1
1/2/2007 3:41 PM

9.3203e-7 Max
8.2847e-7
7.2491e-7
6.21368-7
5.178e-7

4.1424e-7
3.1068e-7
2.0712e-7
1.0356e-7

Show Undeformed Wireframe

Show Elements

K Mo WireFrame

@ Show Undeformed WireFrame
€ show Undeformed Model

@ Show Elements



LWLWAYAE . . . Contour controls

Vector plots can be used to display result quantities defined with directions such as deformation,

principal stresses, and heat flux.

* Activate vectors for directional quantities using the vector graphics icon:
®* Once the vectors are visible the vector display controls toolbar is available:

‘Result  1.32+005 (Auto Scale) ~ Efi~ B ~ B4~

Vector Length Control
[ 4

vector Display | 5 =3 b3 3%

T vy

Vector Density Control

> .
o ] T q
> e ¢ s

Proportional Vectors Equal Length Vectors Element Aligned

Grid Aligned Line Form Solid Form
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WSS Alert

34

Alerts are simple ways of check to see if a scalar result quantity satisfies a criterion:
* Highlight the particular result branch, RMB and insert an Alert.
* In the Details view, specify the criterion.

. . & A Solution
= e Solub 58] Sol
TN stress Tool > i Sojution ) {#] Solution Information
Deformation 3 { * | Solution Information ,
=4 Sol N > | 53 Total Deformation
~ oolve Strain > = Total Deformation 8 Eouivalintst
</ EElnEe Al REis Stress » =M Equivalent Stress i cgvamer:t o
Export Energy > & alert ° < .
e i i 3 #a Total Deformation 2| % Total Deformation 2
Suppress Linearized Stress -/Qil Stress Probe
. ,/%_ Stress Probe
B¢ Duplicate Fatigue >
B¢ Duplicate Without Result: : :
B¢ Duplicate Without Results Contact Tool R o 7 =
Copy Details of "Alert" a Relallotisien
& Cut (= Fracture Tool = | Definition m =
T Fails If | Maximum Above Yalue
#] Clear Generated Data Probe 3 Fallg If | Maximum Above Value S 70000 Pa
* Delete - T = > Malue 80000 Pa
T e sure
db Rename (F2) oordinate Systems —_Results £

4k Rename Based on Definition Convergence States I oo Status |Failed: Maximum Above Value
[le

* In the Outline tree, a green checkmark indicates that the criterion is satisfied. A red exclamation
mark indicates that the criterion was not satisfied.
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LWSYSHE Windows

Multiple viewports can be used to display various images at the same time (model or

postprocessing data).

* Useful to compare multiple results, such as results from different environments or multiple mode

oL

shapes

G A : Static Structural - Mechanical [ANSYS Mumnnysm)

File_Edit \/cw Units Tools Help || @ i

A R ORI ]

Fixed Support

B A:Static Structu
S!llit SW(hlll
| @ forcer 100N
|
|
|
|

statie Structural

02112/2013 16:59.

[ Fixed Support
[Bj Force: 100,N

A APrint Prev

A: Static Structural
Sllllc iwcnﬂl

e —— k=

\_\ One Yiewpork

0 u 0

0.00

iewhReport Preview,

o0

30,00 (m)

3000

Equivalent Stress

Horizontal Viewports

A st sucura 1 Vertical Viewports
El Ewllvllml (von-Mises) Stress

02/12/201.3 16:59

000 3000 (m) ‘T
o0 X

A: Static Structural

Total Deformation

Tppe: Towl Deformation
t m

Time: 2

02/12/2013 16:59
2.79360-9 Max
24832¢-9

O Min 0.00

Press F1 for Help
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LW AYAE Videos

The animation toolbar allows user to play, pause, and stop animations

Start/Stop/Pause

Multi-solve results (e.g. nonlinear, transient)
creates animation based on solution points.

I Animatiory [ ;—-_ __ Q 10 Frames - E-Z Sec—(.ﬁ.uto) :'
0.14346
I Control resolution and speed

Single solve results use distributed animation to
interpolates results.
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Export video
(avi) file




CE display

Various operations in Mechanical result in constraint equations being added to the model
(e.g. remote boundary conditions, spot welds, weak springs, etc.)

» Visibility for these connections is controlled from the Solution Information details and

graphics tab.

Remote Force
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3] Solution Information

Details of "Solution Information™

= A8 Solution (A6)
- 4] Solution Information

‘\Geometry;{_i'; ik Previews AReport Preview /-

0 Equivalent Stress

: »._Graphics ;AWorksheet ‘

i ‘ ! ‘[ ',:07 Mo Messages

1| FE Connection Yisibility

Activate Visibility |ves z

| Display :;;l\ll FE Connectors

oo ol P

Draw Connections Attached To | All Modes

ction Type
|visible on Results |ves
|Line Thickness ;éingle
|Display Type |Lines




Scoping Results

Limiting the scope of results displays can be useful when postprocessing:
* Scoping automatically scales the legend to results for selected regions.

To scope contour results:
* Pre-select geometry or named selection then request the result of interest.
* The non-selected geometry will be displayed as translucent.

-Eetsisof~Eaoratert-Stress 2" a
-/ Scope
Geometry 1 Face Dotail-af Totakaatmlu a
= 2 - Scope
\Type Equivalent (von-Mises) Stress GEomety 1 Body
”Display Time |End Time = S -
= RESI.J“ZS 'Type T Oes Pl Details of "Equivalent Stress 2
Minimum | 3435.5 Pa - . : -|| Scope
Maximum 49910 Pa CH e e ST Scoping Method | Named Selection
+ Information o = »Resultrs |Named Selection Side Modes
Minimum »23'3784 W,!'m2 TDenintion
Maximum ! 11855 Wfm? Lf;b_eimr | Equivalent (von-Mises) Stress
+ | Information By Time
>Display Time Last
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WSYAH ... Scoping Results

Results can be scoped to a single edge (or vertex):
* Select edge(s) for results scoping.

Details of "Total Deformation 2*

| mn
Scoping Method Geometry Selection | 3.6486e-6
Geometry 1 Edge .3.382$e-'5
et 3.1167e-6
Type ITotaI Deformation 4 2.8508e-6
T

— 2.5848e-6
- 2.318%-6
2.053e-6
1.787e-6 Min
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Surface

LW SYEH ... Scoping Results

Construction geometry consists of either a path or surface. B sroce

* Paths are defined using coordinate systems, model edges
or existing points.

» Surfaces are located and oriented using coordinate

systems.
 Existing results scoped to edges can be converted to path o
plots automatically (RMB). 53 ommmeion ety

Zis
" Path

Al B -

Path
hserk 11/16/2011 5:23PM /4 =
RMB Export B Pah /o 4
Scoping Method Geometry Selection I{* Convert To Path Result V: /4
Geometry 1 Edge | /
TR EeEi % SLnnrecc
—
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... Scoping Results

Results may be mapped onto construction geometry in the details:

Path Plot Example

Surface Plot Example
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=

0]

[

=] Project
= [§3] Model (A4)

ils of "Total Deformation 2"

-

- 8@ Geometry

= ,/ﬁi/ Construction Geometry
v~ Coordinate Path
»i Edge Path

= A: Static Structural (ANSYS)
Total Deformation 2
Type: Total Deformation
Unit: mm

Time: 1

=l 2{19{2009 4:01 PM

Eoma

0.0017599 Max

Scope [~} 0.0016136
| Scoping Method Path 0.0014674
Path i 0.0013211
Geometry 0.0011748
| Definition 0.0010286
E—Type | Total Deformation 0.00088231
|By | Time: 0.00073604
Display Time |Last 0.00058978
Calculate Time History |Yes 0.00044352 Min
Results
. a
I, Fixed Support = A: Static Structural
,/g.g Pressure Equivalent Stress 2
= ‘/Qj Solution (A6) Type: Equivalent (von-Mises) Stress
o Solution Information Unit: MPa
0 Total Deformation Time: 1
%8 Equivalent Stress 11/3/2010 1:15 PM
B Total Deformation 2
B0 Equivalent Stress 2 = — 3.0154 Max
=l 2.6828
a 2.3503
Scope 2.0177
Scoping Method Surface 1.6851
Surface Surface 1.3526 \
Geometry all Bodies 1.0z g
Definition 0.68741
Type [Equivalent (von-Mises) 5...| 0.35485
By | Time 0.022277 Min




WA ... Scoping Results

Path results may also be displayed in graphical form.

The X axis may be displayed as path location (S) or time (transient analyses).

Details of "Total D 2
Scoping Method Path
Path Coordinate Path
Geometry all Bodies
[=1| Definition
Type Total Deformation
By Time
Display Time Last
Calculate Time History | No
=|Results
Minimum 7.7854e-005 mm
Maximum 1.7597e-003 mm
S v
| Information
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Graph

J Animation [ [i | m 18] ] Q10 Frames

¥ 2 Sec (Auta)

1.7597e-3 /,.._\\
1.42332-3

1.087e-3 /
7.5059e-4 /

4.1422e-4

7.7854e-5

v | @

68.182



WA ... Scoping Results

In addition to contoured results, a reaction probe can be scoped to a construction surface.

Reactions across the surface are displayed and listed in the details.
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Bl

B

Details of "Force Reaction”

Definition

- €& Force Reaction

Solution (A6)

ation

Type Force Reaction
Location Method |Surface
Surface Surface
Geometry 1 Body

Orientation

Coordinate System

Extraction

Mesh From Megative Side

Suppressed

Mo

Options

Result Selection

All

Display Time

End Time

Results

X Axis -5.2555e-005 M
¥ Axis 10. N
Z Axis 2.7335e-007 N
Total 10. N

Maximum ¥Yalue Over Time

Minimum Yalue Over Time

Information




NWSYSH Exporting Results

To export result items, worksheet information and tables:
* Highlight item, RMB > Export
* For Worksheet:

— Select the branch and click on the Worksheet tab.

— Right-click the same branch and select “Export”.

Export as text or Excel .xls file types.

V® W ‘,@ Equivalent Srre<<
",/% Mesh > Tk ~l PrmEmurm mbime
A= Static Export L %

A, Expork

ffl Fl alf Rename

Export Worksheet Export Results

Note: To include node location information in exports, set the “Include Node
Location” option to “Yes” under “Tools menu > Options... > Mechanical: Export”
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IText Flle [" t:-ct]

Export

Select all *

Export Tables

= | Export
Automatlcally Open Excel |Yes




