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Workshop Structure M MAGNA

- FEMFAT

— Handling
- Automatic odb selection
- Batch Job Flexibility
« Group generation on the base of min/max values
* Filter for groups
* Result Manager

— Information Output:

« Stress selection output in protocol file
— WELD root/toe export

* Output SPOT detailed results

— Visibility
- Haigh Diagram Update with cycle numbers
« Load Spectra for ,Detailed Results” Group
« Rainflow Matrix Viewer
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M MAGNA

Optimization
of theworkflow in FEMFAT

FEMFAT HANDLING



FEMFAT handling:
Support of Multiple ABAQUS odb-Versions

M MAGNA

« FEMFAT recognizes automatically the version of an ABAQUS odb-File
* No time-consuming upgrade of the odb-file is necessary, if the version is installed

1. During the installation process the needed ABAQUS versions can be selected
2. At FEMFAT start preferred version can be selected in the drop-down box

Select Components

" FEMFAT
" Help EMN

+ Help GER

v Abagus ODE 2020
' Abagus ODE 2013 1
" Abacus ODB 2018

" Abaqus ODE 2017

InstallB uilder

Zuriick “ar Abbrechen

% B Edit femfat.ini

E FEMFAT ini-File

Master File: D:ffemfat_waorkdirfemfat.ini
Select the companents you wart to install; clear the companents yvou do net wart to install. Click
Mext when you are ready to continue.

Destination Path: D:ffemfat_workdir

Click en a component to get a detailed
description

Memory Settings Defaultinterfaces paths GLUI

- X

Reset Current Page

Interface FE Structure |NASTRAN Bulk

Interface FE Stresses |NASTR&N oP2

Interface Output Result | NASTRAN OP2

Preferred Abaqus-Version odb_2020

odb_2017
2 odb_2018
odb_2019
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Save Changes

odb_2020

Discard Changes
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FEMFAT handling: various Batch job commands  § macna

« .../binffemfat -job=meinJob.ffj -dsp=autoxvfb

« .../bin/femfat -job meinJob.ffj -dsp autoxvfb

« .../bin/femfat -job meinJob.ffj -dsp=autoxvfb

« .../bin/femfat -job=meinJob.ffj -dsp autoxvfb

- Batch Job Flexibility

Different writing possibilities
can be used to create a
batch file and start several
FEMFAT jobs.
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FEMFAT handling: Create a group based on Local .
Max/Min Values of Damage/Safety (for Base Material) AN MAGNA

INPUTS:
Absolute filter limit

Number of required extrema: e.g. 10

Relative filter limit for critical area: e.g. 50% of local extrema

this area is not considered

because it is below the absolute filter limit

Create/Modify Group Entries

Nodes MNodes Based on.. Elements

(") Based on Damage Values / Safety Factors

from | 0.000e+00| to | 0.000e+00]
[1 only most critical node per SPOT nugget

(O Based on Isothermal Nodal Temperature [*C]

from | 20.00 to | 20.00]

(@ Based on Local Critical Areas

Damage / Safety Factor
from | Minimum v
to |I'u'|aximum v|
Relative limit for size of local area [%a]

Mumber of relative extrema

Damage [ Safety Factor
from |Value I~«]|  o.0000]

to Minimum
Relative Factor / Divisor of critical result 50.0000
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FEMFAT handl

M MAGNA

f Local Critical Areas in VISUALIZER

9
10 most damaged areas

In

Display Nodes o

_Tricks_'

\Tips,

MFATWYorkshops!

Visualizer 54.3 -

VISU\Examplellongitudinal_member_komplett fps (analysed with FEMFAT 5.4.3) I FE M FAT

RESULT: Damage

SCALE: LOGARITHMIC

MIN: 1e-30 MAX: 3.68e-07
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FEMFAT handling

Critical Areas in the Report File (*.pro)

. Output Table of Nodes with Local

M MAGNA

Report ltems

General Input Data
Header
General Input Data
Specimen Material Data
Influence Factors

Structural Mode Data

Damage Data/Safety Factors:

Max. Damage Component:

Stress Gradient:

Mean Stress Rearrangement:

Surface Roughness

Technological Size

Tempering Condition

Temperature

[] Range of Dispersion {10% to 90%)
WELD Specific Qutput

Top
Tap
Tap
[ Top

Bottom
Bottom
Bottom
[ Bottom

The entries are analogous to the group
menu and are treated the same internally.
However, all variables are decoupled and
independent of the entries in the group

menu.

Laocal Direction Specific Information
Motch Factor Specific Information
SPOT Specific Output

[ Critical Results for All Sheets
—

Local Extremna in Areas
‘Based on Local Critical Areas:
Damage / Safety Factor

from |ru1inimum

V|

to |I'u'laximum

V|

Relative limit for size of local area

Mumber of relative extrema

=

Critical Locations:

Location HodeLab Damage Result Pos. Rel.Str.Grad Stress Ampl. Mean S5tress  LocFatiglim
1 28900 3.012e-07 top / surf 0.7991 14.6742 -0.4386 16.7477
2 26555 1.45%0e-07 top / surf 0.9568 14.1787 -0.4212 18.0631
3 28879 §.278e-08 top / surf 0.8604 12.9051 -1.7163 17.7825
4 28177 4.313e-08 top / surf 0.698€ 10.4038 0.0527 15.7138
5 26499 3.936e-08 top / surf 0.4406 9.3050 -0.9626 13.90%98
& 27956 1.856e-08 top / surf 0.8708 9.9829 -0.3220 17.3014
T 26174 1.402e-09 top / surf 0.5363 5.5343 0.3690 14.2652
8 29320 4,472e-10 top / surf 0.5843 4.8101 0.0000 14.7911
a 10306 1.455e-13 top / surf 0.6938 35.2048 Q.0000 87.1838
10 6900 5.628e-14 bot / trans 0.5423 42.3054 -1.3647 100.2624

End - Critical Locations
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FEMFAT handling:

Ifind the right Group with the new Filter

E FEMFAT5.43 - longitudinal_member_komplett*

= = H
ChannelMAX
.FEEnlmes

iGruups

B Channels

&2 Material Data

.*7 Nede Characteristics
& Influence Factors
‘ Strain Gage Data
?Analysws Parameters

% Scratch Setting

aUutpul
Rapnrt
) Analyze

dV\suahzatlon

BASIC
ChannelMAX
TransMAX

HEAT Sehitoglu
SPECTRAL
SPOT Remeshing
STRAIN Cale

Results Manager

File View Analysis Options Templates Help

ﬂ Current Working Directory. ..ting2021_LinzFEMFAT/Workshops/Tips_Tricks_VISU/Example FEMFAT

Groups
Manage Groups

901 -ALL

100 - Al_Wrought_Hat(MOD.}
101 - Al_Wrought_BackSheet(Mt
102 - Al_Wrought_Brackets(MOL
1200 - Al_Cast_Dome(MOD.)
300- StMOD.)

1400 - Adh_ELE

1401 - Adh_GRI_all(MOD.)

1402 - Adh_GRI_mid

900 - Weld_AidSheets(MOD.)
901 -ALL

< >

Group Filter
[ Import 8 Update | | A Delete Al
901-ALL
Number of Nodes. 29457
MNumber of Elements: 64556
List Bl et P Delete

Rename B Complete
4 B comp

Create/Medify Group Entries

Nodes Nodes Based on... Elements

O Al

O Label:

® Group:

() Related to Mode Label:

O Related to Nodes in Group:
O Material Table:

(O Physical Property Table:

O Element Type:

0 to a
400 to 400
0 to o
901 ta a01
0/ to 0
0 to 0
3N Triangle Linear ~

DETAILED
RESULTS

[ wew
[ Add
[ Remove

« Group Filter

Fitter group entries by string (case insensitive, incl. wildcards) or

use <REGULAR EXPRESSION= syntax, examples:
"2 starts with 2
rs ends with r
9(12] matches 91 or 92

Groups
Manage Groups
901-ALL Group Filter: | GRI|

401 - Adh_GRI_all(MOD.)

402 - Adh_GRI_mid [~ Import £ update || DA% Delete Al
901-ALL
Mumber of Nodes: 29457
Mumber of Elements: 64556
List B &xeert L Delete
@ Rename “ Complete

Date: June 21 / Author: ECS St. Valentin

M MAGNA

Works in all areas where
groups can be selected

© MPT Engineering / Disclosure or duplication without consent is prohibited



FEMFAT handling:

multiple file import in the Result Manager

« Select more than one
fps-file in the selection
dialog

Date: April 2021 / Author: ECS St. Valentin

FFEMFAT 5.4.3 - longitudinal_member_komplett™

File View Analysis Options Templates Help

B2 BHE

Results Manager

-\E/‘DResuHCumbmalmn

ChannelMAX
TransMAX

HEAT Sehitoglu
SPECTRAL
SPOT Remeshing
STRAIN Cale

Results Manager

BASIC

Result Combination

Input FPS Files Formulas Output FPS File

Current Working Directory: ..ting2021_LinzZFEMFATMorkshopsiTips_Tricks_VISU/Example

|FEMFA

Insert FPS File Cembination Method
Li
Input File [ tnsert gF::L‘E
O Critical
Result Selection
Current Label: x Delete Current x* Delete All
Input File \‘ Results Factor TYP
Suchen in: | Example V| @ _? % [
* MName Anderungsdatum Typ
_ 1_femod 09.05.2021 13:35 Datei
SEmElEg 2 feans 09.05.2021 16:52 Datei
- 3_femfat 10.05.2021 20:50 Datei
D lengitudinal_member_komplett.fps 12.05.2021 07212 FPS-L
Desktop D lengitudinal_member_LC1.fps 12.05.2021 07:12 FP5-I
- D longitudinal_member_LC2.fps 12.05.2021 07:12 FP5-I
m u longitudinal_member LC3.fps 12.05.2021 07:12 FP5-[
Bibliotheken
Dieser PC
@ .
MNetzwerk
Dateiname: "longitudinal_member_LC3fps" “longitudinal_m V| | Cffnen N
Dateityp: FEMFAT Pemmanent Scratch (" fps) ~ Abbrechen
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FEMFAT handling: upgraded Result Manager )
»<Formula“ combination method A MAGNA

* Results Manager: Enhanced ‘Formula’ Combination Method

— The user can control the determination of the critical assessment point
(e.g. at welding seams: weld toe, weld root, top or bottom, etc.).

. . e - . Templates  Hel
— Useful functionality for WELD sensitivity analysis. ) | s

GL_2010
Result Combination WELD_Sensitivity_Damage_all
WELD_Sensitivity_Damage_gap
WELD_Sensitivity_Damage_inclination_anagle
Formula Definition WELD_Sensitivity_Damage_penetration_degree
WELD_Sensitivity_Damage_seam_thickness

Input FPS Files Formulas Qutput FPS File

Name Formula SLE Critical Position from
Result

| Userdef 1 ||[File_1:Damage_M|mod]*3 |max |

Formula Qutput Result

[ Userdef 2 |[[File_2:Stress_Ampl ] |[ax |
All Input Files
| Userder3 || | [max v| YA Files in Formuia

File_1

| Userdef 4 || | |Max v| .
File 2

| User def & || Max hd ormula Uutput Hesu o
| User def & || | Formula Output Result: The critical layer will be determined from the formula resuft after combination.
| User def 7 ||

All Input Files: The critical layer will be determined from the most critical result of all input files before combination.

| All Files in Formula: The critical layer will be determined from the most critical result of all files used in the formula before combination.

elected File: The critical layer will be determined from the most critical result of the selected file before combination.
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FEMFAT information output: _
stress selection output in report file *.pro

M MAGNA

FEMFAT ANALYSIS PROTOCOL

Program : FEMFAT
Version 1 5.4.3

Date : Mon May 10 21:23:23 2021
Znalysis Content : Fatigue Analysis on FE-Structures
Notice : Multiaxial loading

(ChannelMEX - channel based Multi-AXiality)

Comment

General Input Data of Current Analysis

FE-Input File

 Stress selection output in

protocol file

. .inz/FEMFAT/Workshops/Tips Tricks VISU/Example/l femod/longitudinal member.nas

Label 0f analysed GEOUB - eerrucreeneneenennsn 501
ALL

Channel Definition(MAX Input File)
Usezr defined

Number of channels ..

Number of samples ... a1
Number of rainflow-classes .. &4
Channel 1: Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel : Load-factor 1.0000E+00
Channel Load-factor 1.0000E+00
Channel 9: Load-factor 1.0000E+00
Channel 10: Load-factor 1.0000E+00
Channel 11: Load-factor 1.0000E+00
Channel 12: Load-factor 1.0000E+00

Stress Selection: RAutomatic
Grey Cast Irons, Epoxy RAdhesives, Elastomsrs (NR):
Normal Stress in Critical Plane
Other materials : Scaled Normal Stress in Critical Plane

Specimen Material Data

Date: June 21 / Author: ECS St. Valentin

Stress Selection: Automatic

Grey Cast Irons, Epoxy Adhesives, Elastomers

(NR) :

Hormal S5tress in Critical Plane

Cther materials : Scaled Hormal S5tress in Critical Plane

Specimen Material Data
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FEMFAT information output: activation of WELD result
table, SPOT critical results and local critical areas M MAGNA

Report

» Go to the ,Report” section to get the e —

Report File Filter: (Relative Stress Limit)

maximum information output for your | -
— WELD and SPOT Specific Output

General Input Data

— Local Extreme Areas e o

Structural Node Data

- Damage Data/Safety Factors Top Bottom
WELD SDECIﬂC GUtpUt Max. Damage Component: Top Ecttom
. . . . Stress Gradient: Top Bottom
Local Direction Specific Information e Top ] Bottom
Motch Factor Specific Infermation o g s
Technolegical Size
WELD Result Table Tempering Condition
5 Temperature
S PGT S F]E ClﬂC GUtpUt [ Range of Dispersion (10% to 90%)
y Fati Notch Factor Kf (FKM
Critical Results for All Sheets WED Z&i};}:muic SLEL PRI
Local Extrema in Areas Local Direction Specific Information
Notch Factor Specific Information
Bazed on Local Cntical Areas [ WELD Result Table
SPOT Specific Qutput
Damage "l Safew Fa CtUr Critical Results for All Sheets
frﬂm Hlnlmum " Local Extrema in Areas
! Based on Local Critical Areas
. Damage / Safety Factor
to Maximum ~
from | Minimum ~
Relative limit for size of local area 50.0000| [%] o [Mavmum e
Relative limit for size of local area 50.0000| [%]
MNumber of relative extrema 10 Number of relative extrema 10

Date: June 21 / Author: ECS St. Valentin © MPT Engineering / Disclosure or duplication without consent is prohibited



FEMFAT information output:
WELD root/toe output in report file *.pro

M MAGNA

MFAT\Workshops\Tips_Tiicks

File View Options Tools Welding

Help

HEBeceQdODE

O

@lor o 2

It ¢ o

Category: [FEMFAT Results |

I=1 Main Results =

- 1/Damage
Rel.Str.Grad
Log10 Damage
Log10 1/Dam.
6th Root Dam

I=1 Stress

Stress Ampl.

EXr s
TR <

- Mean Stress
Str. Ratio R
- atan(Sm/Sa)
LocFatiglim

£l General Influence Factors_|
- IFFLRough.
“ [FFLTSize

Show Results

IV Base material

¥ WELD seams (Shell)
¥ SPOTjoints

™ LAMINATE

Result Position

Shell/Boundary Layer

‘Weld Results

[Crtical Mid/End =]
[crtcalReotrToe =]

Spot Main Results
Critical (Nugget) -

Test Course Dist:

e
=y

meeee ks @

=3

mplett. fps (analysed with FEMFATS.4 .3

*Stress selection output in
protocol file

| FEMFAT -

WELD root/toe output for

5 . . .
S detailed information for the
\i\i§%~ 3.686-07
X
T = analysed WELD seams
ALEEELH e
B i
vEage 2 AR — Can be found on the end of the
AN L2 RO 3.68e-08
Lo e SRR 2
(R N SO .
0 N SR file
A% AN PO
8% RN o
A
i 3.688-09
\!\
Node Label: 6177
Damage M/mod: 1.587e-07 Node Damage Critical Element Type Position Notch Factor Attribute
1/Damage: 6.303e+06 €177  1.587e-07 12125 206  Middle/Root/Top .45 clo0
Damage Element Type Position Notch Stress Bmpl. Notch Mean Stress Fatigue Limit Crit. Stress
1.913=-16 2303 203  Middle/Tos /Top 2.83 0.33 €1.67 Tau (Sheaz)
4,161e-0% 5264 201  Middle/Root/Top 50.64 0,00 108,19 Sig_normal
1.816=-16 5767 203  Middle/Tos /Top 9.62 -1.37 108.40 Sig normal
3.0032-11 6691 201  Middle/Root/Top 30.68 0.00 108.13 5ig normal
1.234e-0% 12120 206 Middle/Root/Top 46,39 0.00 108.1% Sig_normal
5.061=-1%2 12120 206  Middle/Tos /Bot 18.96 -1.29 108.38 Sig normal
1.5372-07 1z125 206  Middle/Root/Top 88,47 0,00 108,19 Sig_normal
4.079=-12 Middle/Tos /Bot 30.35 -z.02 108,49 Sig normal

| Load structure data.

Nodes: |

29457  Elems: |

64556 Groups: 11 Weldseams: O@

Date: June 21 / Author: ECS St. Valentin
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FEMFAT information output: .
SPOT joints output in report file *.pro M MAGNA

FEMFAT\21_Usermestings_Konf \in_Bearbe _Linz\FEMFAT\Workshops\Tips_Tricks_VI

o or g Jooh g *Stress selection output in
GESReeQR@O Q| v v @y PIP T R X L EE )
€6 e Dongnwss aeeee bk |Byr B BE protocol file
| ResultSelector | e L ) '] .
Cateony: et <] 1 s Lgupien ps (analysed with FEVFAT5.4.3) | T WT RN — SPOT joints output for detailed
| information for the analysed
ge M/mod S
1/D .
Retr e = SPOT connections
Log10 Damage ,.‘:‘,“‘
. P
esTo Vo, % s — Can be found on the end of the
6th Root Dam Q% S 3.68e-08
Stress \‘({ fl
Stress Ampl. \‘\: e
Mean Stress \‘ll
Str. Ratio R \i\l.
aten(Sm/Sa) E\\‘, 3.682-09
LocFatiglim L
General Influence Factors_|
* IF FL Rough.
- IF FL T.Size
= Node Label: 23175
P Damage M/mod: 3.682e-07 36810
Smobsrs T 1/Damage: 2.716e+06
[ Base material . -
% WELD seams (Shell) SPOT Specific Cutput:
¥ SPOTjoints
T +++ CBAR & CBERM River +++
Result Position Joint 1
Shell/Boundary Layer Connector Element(s): 70284
Critical bt Stress based Assessment
Weld Results NodeLab CenterLab Damage Loc. Angle Amplitude MeanStress ElemLab PropID FatigueID
- 23175 23222 3.682e-07 bottom 0.0 S.862e+401 1.038e+01 70332 1001100 std rivet stress fatigue steel
Critical Mid/End ~] — — — —
Critical Root/Toe i
Critical Component )
Spot Main Results
Critical (Nugget) =
Test Course Dist: 1
[Ready. Nodes: | 29457 Elems: | 64556 Groups: | 11 Weldseams: [} %
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M MAGNA

Optimization
of theworkflow in FEMFAT

FEMFAT
VISIBILITY DETAILS



FEMFAT visualizer visibility: S-N and Haigh Diagram ]
detailed values of every positions can be selected AN MAGNA

 Display Exact Point
Coordinates in the S-N

Specimen Haigh Diagram

and Haigh Diagram by
catching points
- Marker can be fixed _
- Position of marker can | 2|
be changed
// Y 216.71 5 :2%%0
) |10/, | | | | | | | | | | | 2‘1 |
o
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FEMFAT visualizer visibility:
Display of Load Spectra for “Detailed Results” Group

M MAGNA

This functionality is upgraded from the most critical node to the ,Detailed Results”
Group. The Red bar shows the maximum partial damage of the total damage in the

analyse.

File View Analysis Options Templates Help

o B HHE
ChannelMAX Output
I Fe Enities FEMFAT Permanent Scratch File

e Groups Export File Name: [femfat18.1ps [= Import

Channels
N FPS Sefting DMA-Column Setting Result Modification Module Specific
X Material Data

ﬂ Current Working Directory: C./Femfat_workdir

o WAX SPOT STRAIN
3¢ Nods Characteristics
m ot [E] DETAILED RESULTS Files
nfluence Factors

Haximal Stresses FPS [ csv
FPS E4CsV
FPS csv [ RPCBinary

[ FPs

femfatesh

Shr G: Dat:
I stain Gage Data Unit Stresses:

Y Analysis Parameters Equivalent Stresses:

{2 Scrstch Setting Equivalent Stress of
B oupun Load Spectra FPS
[EReport O ca

|:">Ana\yze Total Damage.

] Visualization

csv [JRPCBinan [femfattdh

Critical Load Case

Output File
[MASTRAN Bulk

Load Case Number from.

| [femfat_critC.dat |

@File  [NASTRAN Bulk ~] ]
() FEMFAT Load Case Number
0123

Load Case Definition
@ with Max Amplitude + Waulin Value

(O at Time Point

BASIC

3 wits

ChannelMAX

Date: April 2021 / Author: ECS St. Valentin

File View Analysis Options Templates Help

o B R AE
ChannelMAX
I Fe= Entities
I Groups
B Channels

2 material Data

il

Visualization

Detail

Current Working Directory: C:hworkdirs

Analysis Result

3¢ Nods Characterisics

& Influence Factars

I

B Strain Gage Data

B ounu

[ Report

L Analyze

] Visualization

BASIC

ChannelMAX
TransMAX

HEAT Sehitoglu
SPECTRAL
SPOT Remeshing
STRAIN Cale

Results Manager

Stress [Nimm2]

1000 -

100 o

r
1e+000

MPT Engineering / Disclosure or duplication without consent is prohibited

.\

Local S-N Curve

Red bar:

Maximum partial damage

T T
1e+001  1e=002

T T
16003 1e-D04

T T T
1e+005  1e=006  1e-007

Number of Load Cycles N (-)

=@ 1 - 16MCrS
Endurance Limit
Cycle Limit
Slope:
Sunival Probability

Operate Specimen S-N Curve

1-16MnCr5

Endurance Limit
Cycle Limit

Slope:

Survival Probabilty:

Case Hardening 5+

310.0 [imm2)
2.00e+006 [
10 H
90.0000 [%]

*) Most Critical Node

-P=li1a
3006 [N/mmM2]
2.00e+006 []
10 H
90.0000 [%]

Label 9069

T
1e+008

I © DETAILED RESULTS Group Node Label!

T
1e+009

1
1e+010




FEMFAT visualizer visibility: .
more details are available in the Rainflow-matrix Viewer M\MAGNA

' FEMFAT Rainflow-matrix Viewer 1.8

Help

¥ Color bar visible

 Rainflow Viewer can be | Eie ion Cptows ol Coptue
3 P
executed standalone now Domage. Max
selected and displays all
details in a subwindow

e To b k8 P8 | e [T 5 BB | @ B2
* The tmp-file can be imported R
« Every available bar can be — ETR

Z-axis
 Load cycles

" Damage

" Damage per load cycle

Text
B Open Rainflow-Matrix file L\\, X Title Damage Max
Text for x-axis | Amplitude Stress [N/mm2]
D\rectory:ll_:l femnfat_workdir j ﬁ Pl A CF E 8

Text for y-axis |Mean Stress [N/mm2]
Text for z-axis |Load Cycles
Text size 5.00

@ fte_001_CDENNAxUUU_Rainflowmatrix.tmp|

File Name: |&e_om_c DBMNNAxUUU_Rainflowmatrix.tmp 0K

Ready.

&
File Filter: IRaianow-Matnx Files (*.tmp) j Cancel

Date: April 2021 / Author: ECS St. Valentin © MPT Engineering / Disclosure or duplication without consent is prohibited



Workshop Structure M MAGNA

* VISUALIZER

— Handling
 Critical Load Case for safety factor
« Subwindows for more nodes
— Create
 Videos of equivalent stress, partial damage and total damage

— Information Output:

* Model Definition: Mat, Temp, DAS, Roughness
* Manuals WELD and WELD modelling guideline included

- V|S|b|||ty
Weld seams deactivated for deactivated parts
* New Group handling (2021)
- Safe the color bar
« Export (up to) 4k pictures for presentation (2021)
« Feature lines for better visibility (2021)
« Transparent mode for better overview (2021)

Date: June 21 / Author: ECS St. Valentin © MPT Engineering / Disclosure or duplication without consent is prohibited



M MAGNA

Usability optimization
In FEMFAT visualizer

FEMFAT
VISUALIZER HANDLING



FEMFAT visualizer: Create a Video

M MAGNA

ks
IR GEeQ9O0DE ’ v@any 4
CLURB G 909D N UeseD @8

Ay

Somyhen_atenieilys oot e FEVEAT 541 3l

s @

S X

[Visusizer 543 _n_ALLEUn _LinzFE

* W ANIMATED RESULT. TOTAL DAMAGE
ALE LOGARITHMIC

1t 0 MAX 82608

TIMESTEP 1/ 1025

Date: June 21 / Author: ECS St. Valentin

_Tricks_VISU\Examiel |_member_komplett_

e

>

Category: IAmmated Results 'I

Animated Result Type

+ Equivalent Stress

Partial Darnage

B Total Damage

TimeStep ————

Curent(i-1025) | 1

Animation ————————

From To Increment

f N 1

Delay [ms]: |—100
™ Loop V¥ Export...

Animation Export Options ———
Export Format
© Video

" Sequence of Images

Format Options

Video Mame:

F\ett_a(tended_stre;s.mpd _I
Quality: IMedium VI
Frame Rate: 25

Duration: 00:00:20

Est. Size: 16-53 MB

Frame Size: 17101000
Controls ————————

M« & @ p )N

* Video export for
presentation of
— Equivalent Stress
— Partial Damage
— Total Damage

© MPT Engineering / Disclosure or duplication without consent is prohibited



FEMFAT Tips & Tricks: Create a Video A MAGNA

Visualizer 543 - .n_ALLE\in_| |_LinZAFEMFAT\ Tips_Tricks_VISL }_| |_member_komplett_extended.fps (analysed with FEMFAT 5.4.3_pre2) I FEMFAT
ANIMATED RESULT: PARTIAL DAMAGE

SCALE: LOGARITHMIC

- Example for e
Partial - and Total Damage

Partial Damage -=

171008
171008
171010
Visualizer 54.3 - ..n_ALLE\in_ 1_Li \Tips_Tricks_! | |_member_komplett_extended fps (analysed with FEMFAT 5.4.3_pre2) _
ANIMATED RESULT: TOTAL DAMAGE | FEMFAT
SCALE: LOGARITHMIC
MIN.O MAX: 9 26.06 171011
TIMESTEP: 1/ 1025
171012
171e13
17end
e (]
92009
92010
9211
92e-12
9213
i []

3
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FEMFAT visualizer: Critical Load Combination -

Separate Output of Times for Max/Min Stress

M MAGNA

File View Options Tools Welding

DB e QdO D E v S @as O i | W8 &
L& o | Daaampdmed % b |0E &

T = Visualizer

Category: [FEMFAT Results v,

= Main Results =)
Endure SF_A
1/SEA
Rel.Str.Grad
Log105F A
Log10 1/SF_A
6th Root SFA

© Stress

Stress Ampl.
Mean Stress
Str. Ratio R
atan(Sm/Sa)
LocFatiglim

=l General Influence Factor:
IFFL Rough.

IF FL T.Size .
T LIJ
Show Results

¥ Base material

¥ WELD seams (Shell)

¥ SPOTjoints

=

Result Position
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Weld Results
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bAIN: 114 MAX 30

Node Label: 23222
Endure_SF_A: 1.158
1/SF_A: 0.8633
Rel.Str.Grad: 0.8929
SPOT detailed Res: 2.839
Log10 SF_A: 0.06382
Log10 1/SF_A:-0.06382
6th Root SFA: 1.025
Stress Ampl.: 98.32

Mean Stress: 10.68

Str. Ratio R: -0.804
atan(Sm/Sa): 6.2
LocFatigLim: 113.9

Time Step Min: 113
Time Step Max: 158
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CenterLab: 23222
Location: bottom
Angle: 0

Elem Label: 70332

Prop ID: 1001100
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11 Weldseams: o @:

)

Date: April 2021 /

Author: ECS St. Valentin
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VISUALIZER handling:
Add and Rearrange Multiple Subwindows

M MAGNA

Date: 13.6.2019

| Fle View Qptions Tools Welding

4] Visualizer 5.43 - LAFEMFAT\21_Usermeetings_Konferenzen_ALLE\in_Bearbeitung\Usermeeting2021_Linz\FEMFAT\Workshops\Tips_Tricks_VISU' cample\longiti~

al_member_komplett.fps (analysed with FEMFAT 5.4.3)

|
ladeeacaa@deodh

DR

LT B

€& o |vaae o ois
cmmm

RESULT Damage

Main Results = | SCALE:LOGARITHMIC
Damage M/mod MIN: 1e-30 MAX: 3.686-07
- 1/Damage
Mode Label 26174
Rel str.Grad Damage Mimod: 1 402e-09
- Log10 Damage 1Damage: 71352408
el Sirtred: 05353
LogiC1/Dam Log1 Damage: -8.853
- 6th Root Dam Log10 1:Dam . 8 853
st i Roct Dam 003345

- Stress Ampl.

Mean Stress
atan(SmiSa); 3.614

- Str. RatioR LocFatioLin: 1427
atan(Sm/Sa) IF FL Rough. 1
IF FL TSize: 1
" LocFatiglim ol
General Influence Factor:_| IF FL Temp. 1
* IFFL Rough.

IFFL T.Size -
A—I;I_I

Show Results

¥ Base material

[V WELD seams (Shell)
¥ sPOTjoints

T~ LAMINATE

Result Position

Shell/Boundary Layer
‘Weld Results
[crticalMidEnd +]
[crical RootrToe  +]

Spot Main Results
Critical (Nugget) ]

Test Course Dist:

Visualizer 543 - _rmeeting2021_LinAFEMFATWorkshopstiTips_Tricks_

Node Labet: 11288
Damage Minact 1.208e-10
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Nodes: | 20457 Elems: 64556 Groups: | 11 Weldseams: @
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Add Subwindow
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Select/Deselect Node (N}
Deselect all Nodes
Rotation Center (D)

Select/Deselect Element
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FEMFAT visualizer: Information Output M MAGNA

€} Visualizer 5.4.2 - LAFEMFAT\21_Usermeetings_Konferenzen_ALLE\in_Bearbeitung\Usermeeting2021_Linz\FEMFAT\Workshops\Tips_Tricks_VISU\Example\longitudinal_member_komplett fps (analysed with FEMFAT 5.4.3)

File View Options Tools Welding P ° M d Il D fi ni i n .
EREREE Y T N TR Y- S E ode € tion:
Lihelonnanams pesee ke @0 Re=E b
J ” x \Visualizer 543 - rmeetm|92021 Llmz\FEMFAﬂWLrRShLIiS\'ﬂpS Tncka‘I\JIISU\ExamZ\e\\o:gnud\na\ me‘mber kor‘ﬂp\enfpa (analysed with FEMFAT 5.4 3) ¢ Mat La el
“:“t"-:l”‘“"“ E A DEECIJQEigTERIST\C: Temperature - - - [FEMFAT . T
» IAIN: MAX: 120 190 em peratur
urf. Roughn,
- Tech.Size
RangeDisp.
o « Surf. Roughn.
106
« Tech. Size
914
* RangeDisp.
77.1
x
Category: INode Charact. VI
Mat.Label
Surf.Roughn.
> Tech.Size
RangeDisp.
[Ready. Nodes: | 20457 Elems: | 6455 Growps: | 11 We\dseams‘ﬁ@
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FEMFAT visualizer: Information Output M MAGNA

&Y Visualizer 5.43 - LAFEMFAT\21_Usermeetings_Konferenzen_ALLE\in_Bearbeitung\Usermeeting2021_Linz\FEMFAT\Workshops\Tips_Tricks_VISU\Example\longitudinal_member_komplett.fps (analysed with FEMFAT 5.4.3)

Fle View Options Tools Welding bp| @ MO d el | Defl n Itl 0 n :
TEBBOCRDOE v o[BI 2 LEEFEY XL B
&6 e | aagasoms cesee k|My e $EBRe =8 N Mat Label
— |N SrT— Jx isualizer 5.4.3 - .rmeeting2021_LiIn2FEMFATWorkshopsiTips_Tricks_VISU\ExampleVongitudinal_member_komplett fps (analysed with FEMFAT 5.4 3)| FEMFAT
 [Node Charact. 7] DE CHARACTERISTIC: Surface Roughness
Mat.Label S E: LINEAR
e N e « Temperatur
- Tech.Size
RangeDisp.
" « Surf. Roughn.
172
« Tech. Size
143
* RangeDisp.
15
X
Category: INode Charact. VI
Mat.Label
= Temperature
> Tech.Size
RangeDisp.
[Ready. Nodes: | 20457 Elems:| 64556 Groups: | 11 Weldseams: | 0 @
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VISUALIZER handling: WELD and VISUALIZER Manuals

have been added for faster help

M MAGNA

i
m [ do st st g =
: WS40 L=

s\lips Iricks VISU\ xarrplc\icngitudinal merber kerplett fps (analyscd with 1} ML AL 54 2) Im

a0ove

VISUALIZER Manual
WELD Manual

WELD Modelguide
Shortcuts and Controls
About...

Date: June 21 / Author: ECS St. Valentin

When you click on help you
will find the manuals of the...

— VISUALIZER
— WELD Manual
— WELD Modelguide

... and ,Shortcuts and
Controls” can be found as
well.
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FEMFAT visualizer: visibility of weld seams A MAGNA

* When parts are deactivated
VISUALIZER automatically
i o A [FeveaT] removes weld seams which do
not belong to the visible parts

Date: June 21 / Author: ECS St. Valentin © MPT Engineering / Disclosure or duplication without consent is prohibited



FEMFAT visualizer: new view handling A MAGNA

| & &8 & | @ .

Show/Hide selection...

— More specific groups can be
generated by selection properties
function

<
-
-
"

Selection Properties

" Select all nodes/elements
¥ Include free nodes

{* Select nodes/elements on model surface

" Select visible nodes/elements on model surface

¥ Modes

[T Add connected elements
¥ Elernents

[T Add connected nodes
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FEMFAT visualizer: new view handling A MAGNA

* Add neighbour elements to
section...

— helps increasing the selected elements
where needed with a rectangular
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FEMFAT visualizer: new view handling A MAGNA

& & H R[E e .

Invert show/hide status...

— flips the selection of the model
completely
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FEMFAT visualizer: new view handling

Group Nodes
Element Nodes
Min/Max Nodes
Header Text
FE-Entites Text
Subwindow Text
Colorbar Text
Cross-hair
Pointer line

Undorm structure I

Transparency [%]
= [ »
Edge detection: alpha <
= [ =
Feature lines angle [deg]
- —
Rotation Sensitivity [%]
Do [ w

=

Background
€ Linest
© Gradient

Date: June 21 / Author: ECS St. Valentin

* Preference Dialog...

— All settings regarding colors,
transparency, feature line angle,
rotation sensitivity,... can be fixed

Structure

Mesh
Group Nodes

Element Nodes

=]
L3

Min/Max Nodes

i

3
3

Header Text

=1 wn wn
4 R

FE-Entities Text

3

Subwindow Text

o
4

Colorbar Text

=
4|

Cross-hair

Pointer line

fninenniann

Uniform structure

Transparency [%]

iy o) T
Edge detection: alpha <
| I
Feature lines angle [deg]
= | o
Rotation Sensitivity [ ]

= =5 ] )
Background

" Linear

* Gradient

— -

|
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FEMFAT visualizer: Save/Load color bar settings

M MAGNA

£ Visualizer 5.4.3 - D:\work1\femfat_workdir\04_04_WELD_SUBFRAME\FEMFAT\04_04 WELD_SUBFRA

” Eile View Options Tools Welding

|lae@

& & &

Result Selector

Category: IFEMFAT Results Vl
E| Main Results

-
UDamage

Rel.5tr.Grad

-Log10 Damage

Legl0 1/Dam.

. Bth Root Dam
2 Stress

- Stress Ampl.

- Mean Stress
- 5tr. Ratio R

- atan(Sm/Sa)
- LocFatigLim

r Show Results
¥ Base material
E3 WEI R e €L IR

Date: June 21 / Author: ECS St. Valentin

\@@@aoeﬂa

ColorBar settings

r Shading type
& Stepped shaded
" Smooth shaded

r Color profile

r Manual settings

I 1.182-06

Save.. Load... |I

1.18e-07

¢ Scale type
" Linear scale

&+ Logarithmic scale

I~ Reverse

r Colorbar settings

Auto Scale ScaleColor I

|
| 108

I 1.18e-11

[~ Min/Max current view

r Copy colors

Copy color settings to the other
results

Copy |

| 1igen2

TR TNen
n

T
@

+ =

[~ Color nodes without value -

Cloze I

« Safe/Load the color bar

In color bar settings the individual
color bar can be exported and
imported in every session.

This makes it possible to use the
same colors and values for every
evaluation.
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FEMFAT visualizer 2021: picture export (up to) 4k & macna

\JJ#()@@{QOQQOI P> @aa o 2

_ « Export ,Snapshot“(up to) 4k
ictures for presentation (2021
P s e AR H] s 68 5 Ao A Iﬁ P P ( )

Visualizer 54 .3 - D\work1\femfat_workdin\FF_CEETRON\femfat_subframe fps (analysed with FEMFAT 54 3) FEMFAT
Weld Group Selection Selict Snagishot Setings

Select Snapshot Settings

Resclution for saved snapshot:
& Current window

" Custom

Horizental: | 1270 px

Wertical; I 836 px

¥ Keep Aspect Ratio
¥ White Background

8] 4 | | Cancel
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FEMFAT visualizer: visibility A MAGNA

Visualizer 5.4.3 - D:\work1\femfat_workdir\FF_CEETRON\femfat_subframe.fps (analysed with FEMFAT 5.4.3) I FEMFAT

« Snapshot setting with/without
background color

Without ,\White Background® setting

- D\work1\femfat_workdir\FF_CEETRON\femfat_subframe fps (analysed with FEMFAT 54 3) I FEMFAT

With ,White Background® setting
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FEMFAT visualizer: visibility A MAGNA

» Feature lines for better/easier model overview (2021)

Visualizer 5.4.3 - D\work1\femfat_workdir\FF_CEETRON\femfat_subframe fps (analysed with FEMFAT 54.3) I FEMFAT

Visualizer 5.4.3 - D:\work1\femfat_workdir\FF_CEETRO! s fps with FEMFAT 5.4.3) I FEMFAT
RESULT: Damage
SCALE: LOGARITHMIC

MIN: 1e-30 MAX:1.16

Date: June 21 / Author: ECS St. Valentin © MPT Engineering / Disclosure or duplication without consent is prohibited



FEMFAT visualizer: visibility A MAGNA

» Transparent mode for better overview (2021) Groups ...

Visualizer 5.4.3 - D:\work1\femfat_workdir\FF_CEETRO [ 4 fps with FEMFAT 5.4.3)
RESULT: Damage

| FEMFAT Visualizer 5.4.3 - D:\work1\femfat_workdir\FF_CEETRON\femfat_subframe.fps (analysed with FEMFAT 5.4.3)

MIN: 1e-30 MAX:1.16

SCALE: LOGARITHMIC RESULT: Damage |FEMFAT
: S SCALE: LOGARITHMIC
- MIN: 1630 MAX: 1.16
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~ DRIVING EXCELLENCE.
L INSPIRING INNOVATION.
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