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A Short History of FEMFAT Releases

* A really very long time ago:
FEMFAT 1.0 ~ 1990

... (time passing by) ...

« FEMFAT 2023 released April 2023,
presented at ECS Simulation
Conference 2023

* FEMFAT 2024a and 2023a released
May 2024

* FEMFAT 2024.1 and 2024b released
November 2024

* FEMFAT 2025 will be released in
June 2025

FEMFAT Software

Finite Elernent Method/ Fatigue

© Engir 1eering C

enter Steyr
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FEMFAT Highlights
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New Thread-based Parallelization for

ChannelMAX, TransMAX and SPECTRAL

Speed-up Factors ChannelMAX Parallelization

U I-Thread:

Messages
License check
GUI-Update

)

Helper
thread 1:
buffers
stress data

Analysis Analysis

thread 1 thread 2

Analysis

thread n

Helper
thread 2:
writes
results
(fps, pro)

J

* Much faster than old parallelization based on

group segmentation

* Much less memory needed — Works for 32

CPUs and even more

Disclosure or duplication without consent is prohibited

Speed-up Factors ChannelMAX Parallelization

LINUX
8 CPU 16 CPU 32 CPU
FEMFAT 2023 FEMFAT 2024
Speed-up Factors TransMAX Parallelization
LINUX
120
8 CPU 16 CPU 32 CPU

FEMFAT 2024 W FEMFAT 2024.1

Speed-up Factors SPECTRAL Parallelization

LINUX
214
133
I
8 CPU 16 CPU 32 CPU

FEMFAT 2024 W FEMFAT 2024.1

WINDOWS

8 CPU 1e CPU 32CPU
FEMFAT 2023 FEMFAT 2024

Speed-up Factors TransMAX Parallelization

WINDOWS
125
8 CPU 16 CPU 32cCPU
FEMFAT 2024 W FEMFAT 2024.1

Speed-up Factors SPECTRAL Parallelization

WINDOWS
158
121
8 CPU 16 CPU 32cPu
FEMFAT 2024 W FEMFAT 2024.1
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FACTOR [1]

A Brand-New Multiaxial Fatigue Theory in MAX:
COIN LiWI - Fast and Reliable

« Based on complex invariants (Ref.: Alexander Schmidt, Int. Journal of Fatigue 168, 2023, 107474)
« Equivalent stress history without non-physical discontinuities

* No search of critical plane — very fast !!!

 Implicit consideration of phase difference between bending / torsion load

« Also, equivalent stress according FKM-Guideline included (FKM LiWI)

ChannelMAX Analysis Parameters
12 . FE Entities Analysis Target
20 surface TEST A: 20 Surface TEST B: b a— O Damage MINER: Modified
. 11 —_—
3D Surface Load cases: 42 i, 30 Surface Load cases: 30 () Endurance Safety Factor Sig_m = const.
- . 5 . . [E55] Channels B
Timepoints: 10K . Timepoints: 49K - O Static Safety Factor BREAK FENMFAT5.0
Analysed nodes: 66K . L= Material Data -
Y Analysed nodes: 20K () Stress/Strain Comparison  STRAIN Comp
B *’ Mode Characteristics -
= () Force Output SPOT
=
p é, Influence Factors () Degree of Multiaxiality (Non-proportional stresses)
O 6
G 1Slrain Gauge Data
2 s Global Parameters Analysis Filter Cutting Plane Parameters
4 ? Analysis Parame ters Stress Selection
3 (& scraten Setting COIN Liwl Method
2 a Output Survival Probability
1 Y Repot o T
Rainflow Counting
0 Analyze ;
COIN LIwI COIN FKM  5NS 99.9% Filter SNS 95% Filter SNS 90% Filter COIN LWl COIN FKM  SNS 99.9% Filter SNS 95% Filter SNS 90% Filter I::> humber ofRainflow Classes.

d\f\suahzatlon Rainflow Counting Method: FEMFAT 5.1

[ ]
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Many New Material Classes in Material Generator
Covering a wide range of technical materials, no material tests needed!

Material Generator x

Define Material Parameters

Material Group: |Ir0n

Material Class: .
Aluminum

Material Paramete Magnesium

Other Metal Alloys

Ultimate Streng IFl'olymer : _> FE.MFAT 20213 T

Yield Strength 0.0 0.0 0.0 0.0 [N/mm2]

Pulsating Strength 0.0 0.0 0.0 0.0 [M/mm2]

| Alternating Strength 0.0 0.0 0.0 0.0 [N/mm2]
Material Generator x

Define Material Parameters

Material Group:  |Magnesium w

Material Class: Magnesium Wrought Alloys

Material Paramete

Magnesium Casting Alloys
P iaea=— e P T o

Material Generator x

Define Material Parameters

Material Group: |Dther Metal Alloys v|

Material Class: || Titanium Base Alloys

Disclosure or duplication without consent is prohibited

>

Material Generator X

Define Material Parameters

Material Group: |Ir0n v|

Material Class: General Structural Carbon Steels |V

TEC SR e seneral Structural Carbon Steels
Higher Strength Weldable Structural Carbon Steels
Highest Strength Steels - Conventional
Ultimate StrengjHighest Strength Steels - ESR Process
. Highest Strength Steels - VAR Process
Yield Strength [5in e Grained Steels
Pulsating Stren)Stainless Steel - Austenitic
Stainless Steel - Martensitic
Alternating Strefsiainiess Steel - Fertic

Info Heat Treatable (Tempered) Steels
Nitriding Steels —
Remarks: Farging Steel - Quenched and Tempered

Data Source: Forging Steel.— MNormalized

Young's ModulufMicro-alloyed Steels I 2]
Grey Castlrons

Compacted Graphite lrons CGI

Cyclic Hardenin/blodulac Castlrons n2]
Ausferritic Ductile Iron with Madular Graphite ADI I

Malleable Castlrons

Elongation at Ry

Cyclic Hardenin

ESR = Electro-slag remelting process
VAR = Vacuum-arc remelting process
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SPOT Force-Based Approach in SPECTRAL

[ FEMFAT 2025 - fte_055_CDFDDAXNOU_Vergleich_rbed_cbar_7241*

A force-based SPOT assessment is possible in
SPECTRAL analogous to BASIC and MAX
Analytical SPOT joint model acc. to JSAE
Available for all probability models

Supported interfaces:
— Nastran OP2

— Nastran H5

— Abaqus ODB

— Medina BOF
Equivalent stresses:
— Signed Mises-Stress
— Radial stress

Node Label: 168

Damage M/mod: 1.216e-04
/Damage: 8221

el Str.Grad: 0

SPOT detailed Res: 1.216e-04
Stress Ampl.: 203.7

Mean Stress: 0

Str. RatioR: -1

LocFatigLim: 486.7

RMS Stress: 203.7
Peak Freq..42.6

Zero L.Freq.:38.31
Irregularity: 0.8993

Z

Stiff nugget

Joint: 1

crit. DirectionX: 0.342

crit DirectionY: -0
crit.DirectionZ: 0.9397
FEMFAT Material: 1
std_spot_force_fatigue_steel

Completely fixed boundary

Disclosure or duplication without consent is prohibited

SPECTRAL
.FE Entities
bGruups

&I Stress/Spectral Data
5 Material Data

*’ Mode Characteristics
—

File View Analysis Options Templates Help

o HEE B &

Current Working Directory: C:ffemfat_workdir

Influence Factors

General Factors Surface Treatment WELd SPOT
SPOT

SPOT Database

- [m] x

|FEMFAT

leanedFemfat/bin/database_spot/'SpotDB_2025_standard xml Import

& influence Factors

SPOT Geometry Data:

\U/ Analysis Parameters
%Scratch Sefting

ﬁautput
Repurt
)y Analyze
d\ﬂsuahzation

BASIC
ChannelMAX

TransMAX

HEAT Sehitoaly

Spot Welding Nuggets (Stress):
Spot Welding Nuggets Extended (Stress):

Spot Welding Poinis (Force).

= R

Rivet Nuggets (Stress).

Connection Types for Analysis

SpatWelding Rivet

SPOT STRESS

SPOT STRESS EXTENDED

Analyze

RN

Signed Mises-stress

ises-stress

d Mises-stress

SPECTRAL

SPOT FORCE Equivalent Stress

Connector Diameter from

SPOT Remeshing

STRAIN Calc

| Results Manager

Connector Material from:

Signed Mises-stress ~

Mormal Stress Radial
-

(O) Sheet Material
© Connector Material

M MAGNA




1.00E+00
1.00E-01
1.00E-02
1.00E-03
) 100E-04
O) 1.00E-05
S 100608
@ 1.006-07
= 100608
g 1.00€-09
@ 1.00E-10
[ARET 1Y
1.00E-12
1.00E-13
1.00E-14
100E-15

0.00E+00  5.00E401  100E+02 1506402  2.00E402  2.50E+02  3.00E+02  3.50E+02 0.006+400  5.00E+01  1OOE+02  150E+02  2.006+402  2.50E+02  3.00402  3.50E+02 “ _

Generation of Channel Histories of Critical
Damage Events for Deformation Animation

» Three variants are provided:
1. Searching for critical damage events
2. User defined time range
3. Searching for a critical period S m

| I FEMFAT 2025 - fte 098_CDXDDAXQQx channel_gen_1 7837 crit LC - O X |

» For variant 1 & 3 output for all nodes of Detailed Results group Ir= s s osier s o

iti 1 1 E:> B B E i 'ﬂ Current Working Directory: C:ffemfat_workdir ‘
 Output of critical channel histories as: o= E'gw |[FEMFAT]

CSV flle I Fe entities FEMFAT Permanent Scratch File

fg= Groups Export File Name: fla_098_CDxDDAXQQ¥_channel - [== 1mport

- RPC blnary flle Cnanne\s
.. - . - . oI FPS Seting DMA-Column Setting Result Modification Module Specific
¢ Load SuperpOSItlon and anlmatlon pOSSIble In : RatierenaE DETAILED RESULTS Critical Load Cas‘.4 Data for Animation FPOT STRAIN

*’ Nede Characieristics

- AN SA/M ETA | é\nﬂuen:e P Data for Animation Settings

Animation based on

- An I mator ‘ Strain Gauge Data © Critical Damage Events

Maximum number of critical damage events: 1
?Ana\ysls Parameters

— Hyperview (With Python Commands) Lower limit for share of partial damage: 0.000 [%]

0
Scratch Setting ©) Time Range

. L.O0E+00 o aOutpul 1
Variant 1 w0 Variant 3 ., |
1.0GE-02 | BASIC - ‘
. . 1
Identify tim LO0E-03 |
de ity -t e 1.006-04 ChannelMAX O Critical period
points of critical ] | -
@ 1.00e-05 10
damage events B 1.00c-06 | Transmax 1
g 10007 i HEAT Sehitoglu Base Name of Output Files
1.00€-08 —
E 1.00E-09 | SPECTRAL C8v [] RPC Binary fte_098_CDxDDAxQQx_channel
T 1.00E-10 (] Separate files for critical damage events
‘ i j—-— : SPOT Remeshing
| 00E- writ
‘ . STRAIN Cale Bl e
| 1.00E-13
‘ ‘ 1.00-14 H | Results Manager

1.00E-15

Time points Time points

[ ]
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Methodological Improvements
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Improved Stress Gradient Influence Method

18
- Method Eichlseder is FEMFAT standard e ° :
Advantage: Exact prediction of bending fatigue 13 Bending
| Disadvantagg: Infinite slope of t_he n_otch support ° \ - 1. (Cargending/ Tarre =1) 1
curve at gradient = 0 makes difficulties 04 New! Genbur (2/b)"
for fitting to tests results because very sensitive!
New: Linear function for O < gradient < 0.1 o 0t 02 03 04 05 06 07 08 00 A

» New default method in FEMFAT 2025
! Attention: Results will change compared to previous versions at nodes with gradient < 0.1!

|BASIC Influence Factors

I FE Entities General Factors Surface Treatment WELD SPOT

&l Groups Stress Gradient
| &I Stress Data Gradient Computation Method \Vector Reconstruction ~

24 Material Data @ Endurance Limit @ Slope / Cycle Limit v
i IABG

i Load Spectra Mean Stress Stieler

.*3 Node Characteristic @ Endurance Limit FEMFM—. 2'4

- FKM-Guideline 2020
élnﬂuence Factors @ Slope / Cycle Limit

[
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Mean Stress Influence According to FKM-
Guideline

» Haigh-diagram construction according to FKM-Guideline between point 2 and 8 —
for the material Haigh-diagram as well as for the local component Haigh-diagram at nodes.

* Influences (Gradient, temperature, etc.) do not change mean stress sensitivity.

* In contrast to FKM, where Haigh-diagram is limited by YS multiplied with the plastic notch
factor, the FEMFAT Haigh-diagram is limited by UTS multiplied with the “Modified Haigh
Diagram” influence factor (point 1 and 10) — Less conservative results.

Mean Stress 200 —
Endurance Limit FEMFAT 4.1 e

Slope / Cycle Limit

[IFKM (mod.), M = const, UTS = const.

Surface Roughness FKM (mod.), M = const. 100
. . FKM (mod.)
|_J Endurance Limit [ Slope ! Cycle Limit GL 2010 M = const.

llUser def, M = const, UTS = const.

Constant Stresses

User def., M = const. 0
Wean (and Amplitude) Stress Rearrangement  |User defined A ' I ' i ' I

[
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Separated Influence on Slope / Cycle Limit for
Surface Roughness and Forge Influence

* When surface roughness and forge influence should only be considered for the endurance
limit, but not for the slope and cycle limit (e.g., for the fatigue assessment according to the
FKM-Guideline), it can be deactivated separately.

Slope of the local

Influence Factors Influence Factors component S-N curve
Surface Treatment WELD SPOT General Factors] Surface Treatment fpWELD SPOT @
Stress Gradient [T shot Peen ke _{ km —IFK2 +”__K2}_ 1
Gradient Computation Method (] Cold Rolling (fGRvsf)'FKB—”W st

Endurance Limit Slope / Cycle Limit

0 C
= 0
5 o
8 E

B
X

Mean Stress .
! fl‘af =1-sign(1— fSR,af )\/(1_ fSR‘af )2 +@- fDF‘af )2

Endurance Limit [_] Inductive Hardening
Slope ! Cycle Limit [_] Flame Hardening

Forge

Set fsrqr = 1 (surface roughness)
Set fprar = 1 (degree of forging)

Surface Roughness

] Endurance Limit [ Slope / Cycle Limit

] Endurance Limit [ Slope / Cycle Limit

[_] General Surface Treatment Factor

Source: Synthetic S-N Curves 1983, 1999

[
12 Disclosure or duplication without consent is prohibited F\\ MAGNA
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Automations and Best Practice
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Automatic Material Assignment for ABAQUS

» Based on MIDs / PIDs ffd-files can be assigned to nodes automatically for every interface
(Nastran, Ansys, etc.) except ABAQUS

* In ABAQUS materials are identified by names. Therefore, FEMFAT 2025 provides the new
possibility to generate material groups, to which ffd-files can be assigned automatically!

Groups
Manage Groups

129 - MAT4G3(MAT)
71-ALL

72 - MAT1(MAT

73 - MAT101JMATY
74 - MAT1024MAT)
75 - MAT1054MAT)
76 - MAT10TJMAT)
77 - MAT10MAT)
78 - MAT11T1JMAT)
79 - MAT113MAT)
80 - MAT115JMAT)
81 - MAT11TJMAT)
82 - MAT1190MAT)
83 - MAT151JMAT)

B4 - MAT152{MAT)
85 - MAT2(MAT)

Group Filter:

E7 Import
129 - MAT463(MAT)

Number of Nodes 52
Mumber of Elements: 29

List E Export
L@ Rename “ Complete

]
wr Sync

Q Create FE-Material Groups

Material Data

Manage Materials

4-m140

Import MNew
1-m110 = D

2 - m120

3 - m130 Export Copy
4 - m140 =]

Report & Delete

DL Delete Al

)

& Auto-Assignment
] ¢

Automatic import of ffd-files

Disclosure or duplication without consent is prohibited

)

fma-File (FEMFAT material assignment table)

GROUPNAME |

FEMFAT material file (.ffd) |

multimat.ffd MAT=== mll0
multimat.ffd MAT=== ml120
multimat.ffd MAT=== ml130
multimat.ffd MAT=== ml140

Node Characteristics
Group Selection

74 - MAT102(MAT)
73 - MAT101(MAT)

75 - MAT105(MAT)
76 - MAT107(MAT)
77 - MAT109(MAT)
78 - MAT111(MAT)
79 - MAT113(MAT)
80 - MAT115(MAT)

Group Filter:

T4 MAT102(MAT)

MNumber of Nodes:

MNumber of Elements:

Check Node Label:

Assign Node Material/Characteristics

Material:

Automatic assignment of
ffd-file to material groups

M MAGNA



Automatic Channel Generator for ChannelMAX

« Automatic identification of unit stresses and related load histories by comparison of step
names or load case names with channel names.

« Automatic channel generation
» Works for Nastran OP2 and newly for Abaqus ODB!
» Works for RPC Binary and newly for RPC ASCII and TecMath ASCII!

Channels Channel Generator s
Channel Definition
Auto F Stress File
- |
Number of Channels: 5 Import Export + Delete Al Generator —
v E? P E P x ﬁ'}:g ] Chz File Format: | ABAQUS QDB i
File Name INASTRAN 0OP2 =
Stress Fc it Specific Optic
et DO Multiplication Factor for Stresses
Data Location: |AtMod El
ata Ucam; odes on Ele | Factor 100000
Increments €4 Only Last per Ste
Current Channel: 5 k&? View Channel History x Delete — |
[_J Incl. Increment 0 | Load History File
Model Change: | File Format. |RPC Binary |T
N |
lgnore Inconsistent Transfort File Mame: JRPC ASCII &
Teclath ASCII
Lbl Format Stress File LC Factor LHIST Load History File Row Col Base Nam
1 ODBABA.. ..t _test V1_1_ABA.odb 1 0.00010 RPCBinary .istory/Kollektivbeispielrsp 2 -
2 ODBABA. .itestVi_1 ABAodd 2 000010 RPCBinary .istoryKollektivbeispiel.rsp 3 S ANE g COXDDAGCK channel_gen_1_7837
3 ODBABA.. ..t _test V1_2 ABA.odb 1 0.00010 RPCBinary .istory/Kollektivbeispielrsp 1
4 ODBABA.. .t _test V1_2 ABA.odb 2 0.00010 RPCBinary .istory/Kollektivbeispielrsp 2 oK Cancel
5 ODBABA.. ..cket test V2 _ABA.odb 1 0.00010 RPCBinary ..lektivbeispiel_rpc_neursp 1

[
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Autodetect for FE Interfaces and Drag & Drop

 Detection is done by extension.

* |[f extension does not uniquely define the file format (i.e. Nastran.dat and Permas.dat), file
will be scanned.

Open X
[l FEMFAT 2025 - femfat* | Suchenin: [~ 08345 °] @ % e me
File View Anslysic Options Templstes Help | Neme Anderungsdatum e Groge
- | [ AILSPOT.Types_ExampleNEW.nas 06.09.201712:30 NAS-Datei 200K8
o B A E‘} & Cument Working Directary: C:femfat workair Start [0} femfat_bsp,_struktur_weld.bif 03.10.2001 00:00 BIF-Datei 607 KB
BASIC FE Entities @ fernfat_bsp_struktur_weld.dat 21,01.2015 0341 DAT-Datei 1790K8
& reen S || ) femfat_bsp_struktur | idop2 03.10.2001 00:00 OP2-Datei 9264KB
s e e Name Desktop @) femfat_bsp_struktur 26.09.2001 00:00 UNY-Datei 3263K8
e Groups 7] femfat_bsp.struktur permas_cor... 01.03.2013 07:53 INP-Datei 1298K8

AUTO DETECT ~

[ fte_001_thkn_stresses B68.0db  09.03.2023 1404 ODB-Datei 128 664 KB

{4 stress Data NASTRAN Bulk detected () Process HMGOMP [Chrerin 22.01.2004 10:48 FIL-Datei 1531KB
(2 material Data ™
i Load Specira Nodes Dieser PC
4 Node Characteristics Elements §

Physical Property Tables: l;
&2 Influence Factors Srouns Nt

r Dateiame: Femfat_bsp_struktur_weld dat - [ ofnen ]

B, strain Gauge Data L Aen )

SPOT Welding Nuggets (Stress). 6

Dateip T BETEET et i, odb, .- key, Bl ras. Tem, v, ok, pat B nev P12, o3 OUT i i ocb. e, adv, b K 7efy | Asbrechen

7 Analysis Parameters SPOT Welding Nuggsts Extendsd (Strsss). 0 R
B output SPOT Welding Points (Force): 0
c— SPOT Rivet Nuggets (Stress): 0

WELD Nodes: 374
) Analyze

WELD Elements: 858 . . 0 5
— : New default setting in femfat.ini:

. .

Sidic Hodity Dimension
ChannelMAX Length Unit Multiplication Factor:  1.00000  Wultiply
TN e 999 Interface FE-Struct. : NASTRAN Bulk=2, ... ANSYS RST=36, AUTO DETECT=999

488.602 [mm)] Wax 20.000 [mm]

HEAT Sehitoglu

SPECTRAL N &/
554.808
<. [mm]

SPOT Remeshing

268.236 [mm]

[
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Identification of Local Extrema (Damage, etc.)

Create/Modify Group Entries
MNodes Nodes Based on.. Elements
() Based on Damage Values / Safety Factors
from 0.000e+00 to 0.000e+00
(] only mast critical node per SPOT nugget
(C) Based on Isothermal Nodal Temperature [*C]
from 2000 to 20.00
© Based on Local Critical Areas

Damage / Safety Factor

DETAILED
RESULTS

D New

from |Minimum ~

to Maximum
- - [ A

Relative limit for size of local area

MNumber of relative extrema

Considered node types
Base Waterial
SPOT
WELD

50.0000 [%)]

10 B Remave

Report file

R LIS R S

S w0 o

top / surf
top / surf
top / surf
bottom
top
bottom
OP

Disclosure or duplication without

consent is prohibited

For Base Material, WELD and SPOT nodes, in FEMFAT and VISUALIZER

D@ Faa g ES KW
(ATl M)

<
| Visualizer 2024 1 - C\FemfatWorkdin\04_04_WELD_SUBFRAME\FEMFAT\04_04_WELD_SUBFRAME fps (analysed with FEMFAT 2024 1)
= | RESULT: Dax I FEMFAT

ge

SCALE: LOGARITHMIC

MIN: 1e-30 MAX: 1.18e.06

Local extrema

oore [l
1116006
\
/
/
v/ 180
«/ /
, se08
845540
——
i J 10e00

— 511061
110610

—==laagge10 Lo

Local extrema search can be done for all result types

FEMFAT Results (damage, stresses, fatigue limit, etc.)
FEA-Stresses

Animated Results

Node Characteristics (temperature, SDAS, etc.)

M MAGNA




Improved Group Handling

[>_Ana\yze Create/Modify Group Entries

R dVisuaI\zanon Nodes Modes Based on.. Elements
» Enter Label ranges and lists: L
O Label: -4-15‘23,25

ChannelMAX © Color DETAILED

Enter values andior value ranges, & g 1,512 or 15812 01 ©

TransMAX © Group

» Automatic completion of groups: Group of elements will be completed by adding the nodes
automatically when importing the FE model. VISUALIZER

Group selection

Q 0 Manage Groups
Nanage Groups 2024 g P 2024 . 1 GROUPs PIDs

1 - GREAT GROUP Group Filter: 1- GREAT GROUP(MOD.) Group Filter: - PID: 1
T PID: 2
2-C100 2 - & + [ 1. Group: GREAT GROUP(MOD.) .
E e B Import & Update A Delete Al E_gor = Import Es SN A Delete Al e PID: 3
4-C102 4- G102 7 2. Group: C100 PID: 4
5-C103 1- GREAT GROUP 5-C103 1- GREAT GRGUP(MOD.) W 3
6-C115 6-C115 .
7-C120 MNumber of Nodes: 0 7-c120 Number of flodes: 1848 ¥ 4
8-C300 MNumber of Elements: 1990 8-C300 MNumber #f Elements: 1990 W 5
W &
%7
» Synch FEMFAT and VISUALIZER:
yncnronize an . ~
¥ o

<l

— FEMFAT: Clicking on the “Sync” button loads the groups created
in the VISUALIZER and updates the fps-file.

— VISUALIZER: Clicking on “Refresh groups” loads the groups created
in FEMFAT.

<

Al | Nene | et |

Creategroupfromvls\blestructure‘ All | None | Invert
Apply Close

[ ]
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ChannelMAX: Critical Load Case for Several
Nodes

e’

¢ \ Max. amplitude
1f Wl F from equivalent

|m u‘ ‘ ”
mT ﬂ\ stress history

*“"“. ‘“ ‘

[
(i

h

jobname_CritLC_Subcases.dat

16606081
Node 4602: stress at time 6195 (maximum equivalent stress)
l1loeeeel

16606082
Node 4602: stress at time 8549 (minimum equivalent stress)
1000002

1600683
Node 4602: amplitude stress between time 6195 and 8549
1000003

jobname_CritLC_Loads.dat

LOAD*

*

*

$ Node 4602: load factors for minimum equivalent stress at time 8549

LOAD*
*
*

LOAD*
*

*

Critical Load Case Settings

Mode Output Selection
Most Critical/Particular Node
DETAILED RESULTS Group
() All Modes in Group

O Selected Nodes in Group: 1-10
Load Case Mumber from ...
© File NASTRAN Bulk w =]
() FEMFAT Load Case Number
01,23,
Load Case Definition
Maximum Value Maximum Amplitude
Minimum Yalue [ at Time Point 1 (1-10240)

Base Name of Qutput Files

NASTRAN Bulk

~| en_1_7837_crit_LC_CnitLC.dat

E Write

ommms o iaress M - Include these files in your Nastran dat-file with FE-structure

©.044665 4 1.277838 5

1000002 1.0000000000000 0.056763 1+
-0.447711 2 =1l 7S 3+

 Rerun Nastran

s 71ssy 5 * Visualize deformation of critical load case

$ Node 4602: load factors for amplitude stress between time 6195 and 8549

o v ey G0 H  (e.g.in Meta, HyperView, etc.)

-6.048967E-083 4 1.496608 5

19 Disclosure or duplication without consent is prohibited
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One Click Visualization of Combined Results In
Results Manager

Combination Method
O Linear
Formula

| I FEMFAT 2025 - fre 098 CDXDDAXQQx_channel_gen 1 7837 - o X

| Eile View Analy

EY=-0

Options  Templates Help

Ei} ﬂ Current Working Directory: C:femfat_workdir I FEM FAT

Critical

! Results Manager Result Combination
L §=]
e Result Combination Input FPS Files Formulas Output FPS File
BASIC Export Result File
ChannelMAX File Name: fte_098_CDxDDAxQQx_channel_gen_1_7837_combined fps E Write [Pifte_098 CDxDDAXQQx_channel_gen_1_7837_combined.fps (anal ith FEMFAT 2025) - u] X
eldin: Hel
TransMAX ——————— | =il e
- P——— @ T | e :
Finished successfully! [pispiay of combined resutts in the VISUALIZER]® Q0 @ > |G 7 aa O 2 l* E

HEAT Sehitoglu — .
= B @& 7R Eg

|sualizer 2025 - ._.annel_gen_1_7837_combined fps (analysed with FEMFAT 2025) I FEMFAT

ESULT: Damage
LOGARITHMIC
6e-16 MAX:5.53e+06 -

|
| SPECTRAL

| SPOT Remeshing

| STRAIN Cale

| Results Manager

" 6th Root Dam
= Stress
Stress Ampl.
Mean Stress
Str. Ratio R
atan(Sm/Sa)
LocFatigLim
= OTHER |

Show Results

S EEBEEREE

[V Base material
-
-
.

Result Position

Shell/Boundary Layer

Critical -]
ke Nodes: 274 Elems: 076 Groups: | 3 Weldseams:

g

L4

&,

[ ]
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Results Manager, New Datasets:
Critical Load Case Number — Damage Share [%]

008, DD Lgen 1_78T" - D x

xCi0,

tions_Jempltes _ielp
e v

e EBEHBEB A ooy o FEMFAT s ;'w‘

| Resuls Manager Result Combination s =
- @& 4R G
" Crewnconmnnn  puiee = (a2 -
. - 3™
© Linear [ = i S
gt Flets) R [ insen i, Visualizer 2025 - _x_channel_gen_1_7837_combined fps (analysed with FEMFAT 2025) _
i RESULT: Most Critical Input File [FEMFAT
SCALE: LINEAR
MIN:2 MAX:5
Cunentistet: Fie_5 2% DelisCurenl | 3% Ooiee Al o [l
Labe e Rowls Fa TP
s vwwm o
5 meo o
e 5 tooon o
mige 5 imowa o
b & Tmom o
- Example:
—— Xampile: .
TransMAX . . . B Node Label: 5282 S = = |
Linear combination of 5 results e
HEAT Sehitogiu r 1/Damage: 2865¢+11 ; Help
Rel Str Grad: 0.08721 ™1 . N =
SPECTRAL f Stress Ampl. 60.1 | AR AT S e HAW
T Mean Stress: 6.374 I
SPOT Remeshing S Ratio R -0.8082 G 3™
DMA-Colusmn Settng Result Moditicabon Moduls Sy T Y -t |
STRAIN Cale 4 Crit Inp File: 2 boiow [] B37_combined fps (analysed with FEMFAT 2025) — 5B
1 o 2 5B
s st 4o ]l s s 5 1 San Shere | i [FEMFAT
Results Manager ey ™Y &
‘ Result combined with some filtered layers
ey &
a gy S e ®

T]7 7 Logit 17Bam.

Output as

Node Label: 5282
Damage M/imod: 3 490e-12 526 oy
1/Damage: 2.865¢+1

Rel Str Grad: 008721

Stress Ampl. 60 1 a1
Mean Stress: 6.374
Str. Ratio R: -0.8082

dma-File

Crit Inp File: 2
Dam Share [%] 88.95

Resd) Nodes: e

[
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Display of Multiple Material Haigh Diagrams

Specimen Haigh Diagram

300 -

Specimen Haigh Diagram

1000

Specimen Haigh Diagram

7504

1000 -
Specimen Haigh Diagram X
od L L 150
200 1 _ R
ess [Nimm2] ‘;f
ACATIT z
2 500
&
3 1000 4
< -
U Stess imn2]
- 3 =
&
2 s00-{
<

Mean Stress [
T/ <Or1 - userdef(5) |4@e3. GG

] Close

M MAGNA
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Summary of Settings can be Saved even Without

Analysis

« Summary of Settings will be appended to an existing job file or saved to a new job file.

B New/Open... Ctrl+O
== Append... Ctri+A
H sawe Ctrl+S

E."' Save with Analysis Settings Ctrl+W

Save RS
Change Working Directory...

¥ call ISUALIZER .

o Exit

Analysis Options Templates Help

? Ei] o] Current Work]

|Save with analysis settings as * ff] ﬁle|
s Memory Seffings in femfat.ini File

Mavirm number af nodec-

23 Disclosure or duplication without consent is prohibited

ycou FEMFAT job file * ffj
#COM  Analysis Settings

#COM
#COM
#COM : General Factors

#COM

setValue {} {} GradientComputationMethod 33; # 16:FEMFAT 2.4 33:Vector Reconstruction
setValue {} {} InfluenceStressGradientEnduranceLimit 1

#COM

#COM : Surface Treatment

#COM

setValue {} {} InfluenceShotPeen 0

setValue {} {} InfluenceShotPeenMethod 17; # 17:FKM 56:Eurocode / BS 7608

#COM

#COM : Analysis Target

#COM

setValue {} {} DamageCalculationAim 2; # 1:MINER Original 2:MINER Modified ...

#COM

#COM : Global Parameters

#COM

setValue {} {} BasStressSelection 0; # O:Automatic 1:Von Mises ...
setValue {} {} SurvivalProbability 90.0

M MAGNA
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One Click Visualization of Additional Node
Characteristics

MNode Characteristics File View Options Tools Welding

Ceeae@do® D@ Fany | ghFE e e

Group Selection

5-ALL roup Filter s PELEM 2 A [ CEG i}
1-8T37
; [ ResuitSeiecior 9
4~ STE2(MOD.) 5-ALL Cagon: oo, =] | V13U8IZ8T 2024 1 - C:FemfatWorkdin04_04_WELD_SUBFRAME\FEMFATI04_04_ WELD_SUBFRAME fps (analysed with FEMFAT 2024.1) FEMFAT
g-;\vLLm et Nodee Mumber of Nodes: 5302 i) Node Charsct NODE CHARACTERISTIC: Material Label
- Maost Critical Nades Group FPS Setting for Visualizer Display | Mat.Label
7 - Most Critical Nodes Group Number of Elements: 6164 SurtRoughn.
8- Most Critical Nodes Group aienal RangeDisp. .no material assigned

Bound.Thick.
Check Node Label: [ Temperature

Dmulllple materials at element

Surface Roughness
Assign Node MaterialiCharacteristics

Material 2-5152-3 U Structural Carbon € [ Tecnnological Size

Surface Roughness: Default (= 1um) ~ u Range of Dispersion
Eeccogcasiasiioces 7.500] [mm] [] General Surface Treatment Factor
Range of Dispersion (10% to 90%): 1.260

Temperature Process Influence WELD Local Material Properties  Misc.

Boundary Layer Thickness

[ surface Residual Stress
Isothermal Temperature

[ Input for SDAS

Define Valug v 20.000| [°C]

[ Fiber Qrientation (1st Eigenvalug)

FPS Setting DMA-Column Setting Result Modification

Output Resuts Selectea | 4y Detaut| P Ciearan

5 uaterial

Main Results Stress General Factors1 General Fack ce Misc. N ' ”" OutpUt a.S
: dma-File

Surface Roughness: [

Range of Dispersion 0

[
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Specify and Save Cutting Plane Normal Vector

Display
¥ Cutting Plane
(*+ Plain Mode ¥ Show Origin

* Normal vector (W) and ﬁ E \

(" Crinkle Mode ¥ Show Mesh

depending vector (U) can B p ="  ShowonDrag

be set (and stored) in -

cutting plane dialog. ¢=E e \ < \ .
+ Both vectors are unit K O SOMNAU rdrFAEAL02)| 7

SCALE: LOGARITHMIC

: 1030 NMAX:2830+04 & f Fostion
vectors and perpendicular "™ = origin rientaton Vg
to each other. SelectNode | || [ Normal (W) | [ Edge ()
. . X [ -47.0252 | 1 \
* By moving the plane in vlwmse || [ o | [

z[ -zm 0 0

-I Flip | |

the graphic window, the
values are updated

automatlca”y. Translations Rotations
105 53
» The values are greyed w | | omy | o |
out until ,Apply” is hit. w | NEE

[
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Drag & Drop for Screenshots

» Click in the graphics window and drag into office application (PowerPoint, Word, Paint,
Explorer).

« With the shift key a png-file will be generated in the directory where the fps-file is located.

= """:‘ D :
N
r,? 7)7““1
PowerPoint I
Drag & Drop 4 H

[
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Display of SolidWELD and 3D-WELD Nodes

. f-naly‘SiS R ep Ol't [e] visualizer 2025 - CAfemfat workdin\SolidWeld:fps (analysed with FEMFAT 2025) - o x
- SolidWELD: . i
Max. Damage UG8 a0 @d0 9 R R AN R o 4 s
. . £ = 3 o & &
— without modelled notch radius Result 1.3608-06 : 8 B
. e . . = . Category: [FEMFAT Results  v] e
— =1 Main Results 2
Definition via special named sets ~ ""Mede 16991 ¥
] ]
with Material: 1 st Dsmage
RelStrGrad
» 3D-WELD-Nodes : ©
| Component SolidWELD Node | Lot oo >
th Root Dam
. . Stress o]
— with modelled notch radius i Matoriat o
with Material. 2 ROOT_SUS444 Suzuki_ Meon Stess )
Str. Ratio R &
L - ) . atan(Sm/Sa)
— Definition via node color 200-299 | cemponent_ReMRaciusWELD Nod | ®
Damage M/mod: 3.079e-08
1/Damage: 3.248e+07 =)
Rel.Str.Grad: 2.196 .
Stress Ampl_: 31.37 =y
Show Results Mean Stress: 31.37
¥ Base materia - 0 =
| 7 WELD seams @
-
Result Position
Shell/Boundary Layer
Ciitical ~| -
Max. Damage . 1.360E-06 (]
Mt i —— Test Course Dist: 1
I'zD“FC—'—e—'—t— -------------------- 7 Ready. Nodes: 45753 Elems:| 27988 Groups: | 19 Weldseams:
— )
— Critical Locations:
Report flle Damage Result Pos. Location NodeLab Damagg Node Type Result Pos.
1 169391 1.360e-06 5 top / surf 1 6673003 5.769e+0 F top / surf
2 & 5.093e-09 5 top / surf 2 1.933e+01 top / surf
3 38 7.070e-11 S top / surf 3 1.432e+0Q F top / surf
4 33 3.024e-14 se top / surf 4 4.723e+00 top / surf
5 35 3.028e-1¢ Base top / surf 5 Z.450e+00 Base top / surf
3 El 1.377e-1¢ Base top / surf 3 2.301e+00 Base top / surf
7 47 1.26le-16 Base top / surf 7 1.474e+00 Base top / surf
g8 40 3.135e-25 Base top / surf g8 6.681le-01 Base top / surf
a 49 T7.343e-2¢ Base top / surf a 5.310e-01 Base top / surf
10 50 4.949e-2¢ Base top / surf 10 5.188e-01 Base top / surf

[
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T-Joints with Inclined Connector Element
For better stiffness representation an inclined connector element can be used.

* New single sided T-joints has
been implemented in the WELD
databases.

* The inclined element is not
assessed.

« VISUALIZER: Each seam side
must be defined separately.

[
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Extended WELD Database by Worst Case Notch
Factors for Fast Identification of Critical Areas

A detailed definition of the welding seam type (weld side, fillet, clearance, undercut, etc.) can be very time-consuming.

» For a fast fatigue analysis to identify critical areas, it is sufficient to use worst case notch factors for each welding seam
position (toe and root at weld elements) of a weld type.

+ WORST CASE weld types have been included in the standard WELD database.

» All seam types have been mirrored so that a change of the seam side is not necessary.

+ WORST CASE weld types can be used for a scan of welding seams in the VISUALIZER.

+ Example T90-Joint:

Toe, tension: HY seam + fillet backing
Toe, bending: One sided fillet
with clearance

Root, tension: One sided fillet
with clearance
Root, bending: One sided fillet
without root undercut

/

Root, tension: One sided fillet
Root, bending: HY 80%
Root, load flow: One sided fillet

with clearance \

Toe, tension/bending: Double fillet
Toe, load flow: One sided fillet

/

M MAGNA
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FEMFAT Graphical User Interface (GUI) in
Chinese Language —

it A= o EW OEm 28

i
L | —— s
[ FEMFAT 2025 - 7183 fte 001 EDENNAXUUU — O X || [ FEMFAT 2025 - 7183 fte 001 BDENNA:UUU - o x| >B=H E H ZTE S cremaworkar FEMFAT
z# AE A BT R B ‘zw AF A EE EE By | Basic B
o 5= HBEE BFITIEE R Cfemiat workdir IFEMFAT [EX=R=R-N-F 55 58 3: Coemiat_workcir [FEMFAT | Lol G sopmmLuee
e B — |
BAsIC AR BAsic | | & B EE GERIER)
i s ey FEWIE WELD SPOT (L, mnei RIEHTHL 1 100.00 (%]
Lt EERES 2 | e | iz WELD: | R
&I THEE I-DEAS MS Universal ~| YJcommonDataWindowsifte_001/ge &I TRHE TNRETERE FEMFAT 2.4 ~ Lﬂﬂﬁﬁﬁ\t 3pOT I 100.00 [%]
D E=me ) #45 (SRR FEMFAT 2.4 —
(2 14 | G "= - 3 THHE =
| 2%
| m=ss 10004 A&7 weLD Denniton o st = ? m;z\fﬂg
FEMFAT 4.1 & T
o TABE o0 o T - . | Bz B #amAumE
S 4 | DR & RS
& ewEs e . & swEs || T o P
e - 0 &hE%
Sy e ] i = BB merE i - | @ Ty
SPOT (4% (1)) [ OBsmE O HE AR FKM /148G SHIT SR
T ates SPOT fStss B () 0 7 stied — EENEAT 20 Bz T @
53 5 @S
(=B 8 @ () 4 (Fof®) T B PLAST st I #sh S 5 DD
B 0 B Max/Min. Principal S all T £ =
3zt TRESh
St v L 3
&% WELD & 858 =5 PRI 1ER IERT
ad T SolidWELD T o ad T Bk
aE
BASIC o O msr (10%E1 90%)
| R | | O SRR KAFKM)
| ChannelMAX RESLEMET 100000 & BASIC EREE | N (.
_ O AR CAEA F168) WELD B{# 5
| FETERE B\E 5000 [mm] = _
[RuLclEi T e 20,000 [mm] | ChannelMAX O FE$HITh AR
HEAT Sehitoglu 2 | TransMAX N BORAT
| () Bttt () WELD =515
| SPECTRAL \i 554808 [mr&/ Maa[mm] HEAT Sehitoglu a (m] :,imlz— i (SSZ-DetailedOutput bat)
| - SPOTE{#4i
| SPOT Remeshing SPECTRAL e -
() Pt
| S BASIC O TR
| STRAIN Cale SPOT Remeshing e EEAHIRE
% k2 GRS  ChanneltAx B 2T RERRES
Results M i
esults Manager STRAIN Calc e - CurAT 2038 gl A ELRE
T — S _— . Results Manager \ MR -
[ HEAT Sehitoglu 2 @A v
SRR R 50.0000 [%]
SPECTRAL o
SPOT Remeshing
FE Entities Influence Factors SIRANCale @ spor Report

Results Manager WELD

[
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And Even a Lot of Many More Features

ABAQUS DAT |~
REQ ADAMS
« New / extended FE-structure interfaces for LS-Dyna.key, Ansys.rst, NX Nastran.op?2 ?gci‘:tﬁ'scn
» New / extended stress interface Permas.hdf, NX Nastran.op2, Altair OptiStruct.op2, Marc.t16, MSC Nastran.h5 DiAdem Data
» Support linear pyramids in FEMFAT and VISUALIZER aifgaaﬂﬁzf:mm
* Import of shell thickness from Altair.h3d Files DAC nCode
» ChannelMAX: New load history interface for Abaqus.dat file BAW Eamos
* All nodes of “DETAILED RESULTS” group will be reported in the *.pro File — —
 WELD: New database according to the guideline DVS1608 (Welded aluminum constructions for railway vehicles) |cosine
« WELD: Extension of the WELD database by new joint type (double lap joint, double flared Jomt) Triangle
<«—=\WELD & VISUALIZER: Export of weld seam definitions in xMCF-format P
« WELD: New message file dedicated for WELD messages (*.msgw) - A
« SPOT: An advanced methodology for rivet assessment —_—t

« SPOT: Flexible definition of load direction limits in XML-SPOT-database R P :

« SPECTRAL: Enhanced scaling Option for PSD Diagram

« SPECTRAL: Support of the polar representation for modal coordinates in NASTRAN punch file
+« SPECTRAL: Modal stresses and transfer functions from Altair OptiStruct.h3d

« PLAST: Consideration of tempering influence for K’

plias L7 aA ) £ 'x i: E & R (\
v o I U G GG G U UG )

[
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