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History of FEMFAT Releases, New Versioning A MAGNA

A About two new versions are released every year.
A Major release = 5.4, Service release = 5.4a, Bug fixes and new Features = 5.4.1
A FEMFAT 2021 (instead FEMFAT 5.5) will be released Q3 2021!

FEMFAT

Version Q4

2018/08 2018
A A A
5.4x
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New Features FEMFAT 5.4.1 released June 2020 (1/2) A MAGNA

areawnhdt il tooth

A Highlights

I SPECTRAL: Assessment of short fiber reinforced plastics

I Search local maximum/minimum values of damage/safety
and output as group and/or table (for base material)

I Support of multiple ABAQUS odb-versions (High efficiency without
upgrade of the odb-file)

A VISUALIZER and WELD

I Visualization of node characteristics ’

I Add and rearrange multiple subwindows :
I Support of cMCF file format V3.0 for geometry-based weld definitions
I Weld Seam Scanner improvements
|
|

Mark welding seams as checked/unchecked

Extended stress interpolation and averaging possibilities based on
element nodal stresses for weld elements
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New Features FEMFAT 5.4.1 released June 2020 (2/2)

M MAGNA

A Methods

Improved stress gradient influence parameters for short fiber reinforced plastic
SPECTRAL: Support of transfer functions for non-equidistant frequency steps

Support of RBE2-spider as inner elements of SPOT nugget
A Interfaces

Multi-material-file (ffd) for import of all needed materials with one click
A |-strecture idterfiicesior ABAQUSES NASTRAN

Support
ABAQUS:

of

Support

of

Acedbt r oi dal

Dynamic memory allocation for groups from Medina

Support of H3D files from Radioss (HVTrans generated)

A Textual and Graphical Output

OQutput

of

used

Vi ewer :

equival ent
Display of load spectraintheS-N di agr am
Rainflow-mat r i x

AOpeni

Rainflow-matrix Viewer: Pick the entries to show values

A Performance
PARALLEL: model splitting without filters active (speedup the splitting)
ChannelMAX: accelerated analysis because of improved stress superposition

Scratch-files for TransMAX and HEAT in HDF5 format (same as ChannelMAX)
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Parallelize Analysis

Number of Processes

License Limit:

Use 1 additional License(s)
* Use 90 Parallel Tokens

51 Processes

of allowable 16

n Refresh

Remove temporary data after analysis

Deactivate node filter for model segmentation I




SPECTRAL: Assessment of Short Fiber Reinforced .
Plastics M MAGNA
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Grouping Function Based on Local Maximum/ Minimum |
Values of Damage/Safety (for Base Material) M MAGNA

I N P UTS: CreateModify Group Entries
A Define range for damage / safety factor "7 T e
tO be CO”Sldered from | 0.000e+00| to | 0.000e+00]

[1 only most critical node per SPOT nugget

A Relative filter limit for critical area size:  osscmsmemammmmmre
e.g. 50% of local extrema om[ 200 5

(@ Based on Local Critical Areas

A Number of required extrema: e.g. 10 o T— -
to  [Maximum v

Relative limit for size of local area 50.0000] [%]
Mumber of relative extrema

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

to Minimum
Relative Factor / Divisor of critical result 50.0000

New

this area is not considered

because it is below the absolute filter limit
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Display of Nodes with Local Critical Areas in .
VISUALIZER M MAGNA

ANodes with relative damage maxima
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Output Table of Nodes with Local Critical Areas in the .
M MAGNA

Report File
The entries are analogous to the group
[ Header

menu and are treated the same internally.

However, all variables are decoupled and
independent of the entries in the group

menu.

Structural Mode Data

General Input Data
Specimen Material Data
Influence Factors

Damage Data/Safety Factors: Top
Max. Damage Component: Top
Stress Gradient: Top
Mean Stress Rearrangement: [ Top

Surface Roughness
Technological Size

Tempering Condition

Temperature

[] Range of Dispersion {10% to 90%)

Bottom
Bottom
Bottom
[ Bottom

WELD Specific Qutput
Laocal Direction Specific Information
Motch Factor Specific Information

SPOT Specific Output
[ Critical Results for All Sheets

ritical Locations
Location NodeLab Damage Result Pos. Rel.Str.Grad Stress Ampl. Mean Stress LocFatiglim I
1 1835 3.209e+04 ctop / surf 0.1144 1213.6919 -45,8876 321.0130
2 1851 1.378e403 top / surf 0.1287 888.5620 1.108 302.5340
3 8991 3.057e+02 bot / trans 0.3578 795.8170 10,7916 307.4100
4 9020 2.913e+02 top / surf 0.3342 801.917% -10.254¢6 312.4611
5 1847 2.410e+01 top / surf 0.1292 642.027¢6 -23.5760 315.6582
6 2106 6.735e-02 top / surf 0.1112 368.7176 15.6678 306.23%7
7 2124 3.477e-02 top / surf 0.1021 347.4174 15,2929 306.3291
g 2160 1,115e-02 top / surf 0.0969 313.7703 14,0856 306.619%
9 2149 7.136e-03 top / surf 0.143¢6 303.0617 14,4143 306.5406
10 2178 5.667e-03 top / surf 0.1222 299.1216 13,2567 306.8184
End - Critical Locations

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

from |ru1inimum

V|

to |Maximum

V|

Relative limit for size of local area

Mumber of relative extrema

o0
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Support of Multiple ABAQUS odb-Versions A MAGNA

A FEMFAT recognizes automatically the version of an ABAQUS odb-File

A No time-consuming upgrade of the odb-file is necessary, if the version is installed
A During the installation process the needed ABAQUS versions can be selected

A At FEMFAT start preferred version can be selected in the drop-down box

[} B Edit femfat.ini — X
Select Components E FEMFAT ini-File
Master File: D:ffemfat_waorkdirfemfat.ini
Select the compeonents you want to install; clear the compeonents you do net want to install. Click Destination Path: D-femfat workdir
Mext when you are ready to continue. . - —
. Click on a component to get a detailed
o FEMFAT et Reset Current Page
' Help EN Memory Settings Defaultinterfaces paths GLUI
o Help GER Interface FE Structure [NASTRAN Bulk v
of [#haaus 00E 2020 Interface FE Stresses [NASTRAN OF2 v |
off | Abaqus 0D 2013 Interface Output Result [NASTRAN OP2 ]
v |Ab ODE 2018
s Preferred Abaqus-Version 0db_2020 [~
' | Abaqus ODE 2017 odb 2017
odb_2018
adb_2019
odb_2020
Installg uilder
Zuriick er Abbrechen
Save Changes Discard Changes
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VISUALIZER: Visualization of Node Characteristics g§macna

De S”"ed pro pertle S Can be 3] visualizer 5.4.2 - C:\fernfat_workdir\fte_001_BBBNNAxUUU fps (analysed with FEMFAT 5.4.2) — [m] ¥
Selected File View Options Tools Welding Help
. O EE @@B@Q‘QOQE - D @aa U 4
i e B, F—a W
FEMFAT Results &L & q @ T H%'F L‘? il
Animated Results RE““E'EM *| visualizer 54.2- 001 BBBNNAXUUU fps (analysed with FEMFAT 5.4.2) 5
. isualizer 5.4.2 - ..001_| «JUU fps (analysed wit 4. _
FEA Stresses Cotegory: [Node Charect. ||\ ApE CHARACTERISTIC: Technological Size FEMFAT
Mat Label SCALE: LINEAR sz
Temperature WM S MAK 25
Surf.Roughn.
221
RangeDisp. E,]:Q
; 19.3 @
|
: 164 &
. o . &
FP3 Setting for Visualizer Display —
] > 136 @
Material
S
Temperature 17 A
=
|
Surface Roughness YRR 786
Wat. Label: 1- 16MnCr5 ase t
Technological Size v Temperature: 100
Surf. Roughn.: 140 5
) . Tech. Size: 20
Range of Dispersion Range Disp. 1.26
Ready. MNodes: 10094  Elems: 6950  Groups: 21 Weldseams: 0 @f‘ .é
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VISUALIZER: Visualization of Material Assignment MAMAGNA

Special for element-based material
display:

A Materials are displayed analogous to
the PIDs

A Elements whose nodes have all been
assigned the same material are
colored in the corresponding material
color

A Elements whose nodes have been
assigned different materials are
colored white

A Elements whose nodes have not been
assigned materials are colored gray
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Output of Node Characteristics in the dma-File MAMAGNA

Desired entries in the dma-file can be FPS Setting DMA-Column Setting Result Modification Module Specific
SeIeCted . Output Results Selected: h Default @ Clear All

In the FPS Setting and DMA-Column Co Resul Group

. . 1 Damage Main Results
Tabs the Node Characteristics and the 2 mes(oomeos an Rt
functions "Replace" and "Insert" were  :  weanstess | Stress
[5 arctan(Mean Stress/Amplitude Stress) Stress |

extended accordingly. o

Main Results St Clear All General Factors2 Surface Misc.| Node Charact.

FPS Setting DMA-Column Setting Result Modification Module Specific
Column » Column

Number of Scratch Results: 21 ‘) Default |:| Deselect All Material: Replace with__ »

Main Results Stress General Factors1 General Factors?2 Surface Misc| Node Charact. Temperatur: Insert Main Results b
5} »
() (5) 4 (0) (0) (0) (%) Surface Roughness: Stress

Jul L

Node Characteristics Technological Size: General Factors1 ¥

Material General Factors2 ¥

Temperatur Range of Dispersion: Surface 4

Surface Roughness Misc. »

Technological Size Node Charact. Material

Range of Dispersion Temperatur
Context menu | Surface Roughness

. "I Technological Size

(”ght mouse) Range of Dispersion
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VISUALIZER: Add and Rearrange Multiple Subwindows A MAGNA

1. Select nodes .

2. Add all subwindows

3. Rearrange (according
to node or current
positions)

2 . Add Subwindow
| Add all subwindows |

Configure Subwindows
Create a Group

MNew Weldseam (S)

Y000l RsO0R00808 2RI

Select/Deselect Mode (N)
Deselect all Nodes
Rotation Center (D)

Select/Deselect Element

Ready. Nodes: | 307541 Elems: | 201883 Groups: | 67 wedseams | 0 [Eiff
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The Idea behind cMCF A MAGNA

A cMCEF is a standardized XML file format for the geometry-
based definition of joints (no definition based on FE data!) B

A Used for exchange of joint definitions between CAD, CAE FA_T/ 28
and CAM, e.g. for
I Automated assembly of batetmeshed parts
I Automatic programming of welding robots

Engineering

Production planning k VDA / Verbandper

xMCF
A Standard for Describing

Connections and Joints in the
Automotive Industry

Design, Construction

xMCF
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Workflow of Weld Definition via cMCF 3.0 A MAGNA

[CAD] [ ANSA ] IEEYIZNE visualizer Jq check =) process the

translation

translation

|

cMCF.xml

11/}

weld
definition

FEMFAT
weld

definition.xat

file.wdf

!

database

FEMFAT

- FEMFAT

h[ |FEMFAT [l ]

analysis

results.dma
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Workflow of Weld Definition using the Weld Seam

Scanner, Improvements

M MAGNA

A Generate a raw wdf-file with
the Weld Seam Scanner
(contains only paths, dummy
node colors, no weld type)

A Raw wdf-file is read into
VISUALIZER and here exact
weld type, weld orientation,
start/end nodes etc. can be
checked and modified.

The raw wdf-file cannot be

used directly for a FEMFAT
calculation!

A Save wdf-File
A Import in FEMFAT
A Start WELD analysis

Date: April 2021 / Author: ECS St. Valentin

[F WELDSEAMSCANNER 1.3

START

L

WELDSEAMSCANNER 1.3

File Selection Options

[ split at every weld seam junction

[ scan for weld seams with same PID

[ write debug information

- o
File Selection

required inputs

FPSFile | AN || Browse

VDF File ‘ \\ | Browse

optional inputs \

WELD Database ‘ \ | Browse
I ANSYS CDB I [ \\‘ || Browse

O ignore weld seams with a length of one segment if they are connes

Status

cted at one of the ends to or more other weld seams

[ ANSYS CDB: split model into FEMFAT PIDs for "CM, " definitions from Hypermesh
[ ANSYS CDB: split model into FEMFAT PIDs for "CMBLQCK, " definitions from ANSYS
ANSYS CDB: split model into FEMFAT PIDs for different "real constants”, "materials” and "element types"

NEW: Support of

ANSYS components

START

HELP

CANCEL
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New Functionalities for the Checking of Welding Seams A MAGNA

A Welding seams with missing information (e.g. welded side) that have been automatically generated
(viaexMCF, Wel d Seam Scanner or automatic seam sep.
Checking the weld definition is strongly recommended!

A In the VISUALIZER, such seams are displayed with a purple seam line.

|FEMFAT

Weld Group Selection

[V Weldseam Groups
=¥ BUTT-JOINT
[V I-Seam
= T90-JOINT
|V Fillet weld with root unt
[V HY-Seam + Fillet at Reit
=V T45-JOINT
[V One-sided fillet weld (o
[=I[v CRUCIFORM-JOINT
[V Double fillet weld
[=I[v CORNER-JOINT
[V One-sided fillet weld, in
=¥ OTHERS
[V Flared joint (JSAE)
[V Invalid Definition
|V Not In Database

" All seams
(" Checked seams
* Unchecked seams

Apply Close
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New Functionalities for the Checking of Welding Seams A MAGNA

A Mark a welding seam as checked/unchecked with the "Check/Uncheck
Weldseam(s)" button from the "Welding" toolbar or with the "Seam checked by
user" flag i n the AWELD Definition" wi

A 1t is also possible to set several seams to checked with the frame selection.

B & ¥ (R |8 L Also new:
v AT AE R W L&

*gg;-jg;:: D L JJJ A The "Delete Weldseam(s)" -

i i — Y = mm:\ 15 button now has a frame selection
Tl \ with which several visible seams
e b ll;:g «PDchanys ko s sefiors \ can be deleted at the same time.
One e et o it ot s || Seomehces e | “A The pivot point is automatically
HY-seam with fillet weld | Length: 132 m

set to the center of the currently
displayed seam
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WELD: New Parameter in Stress Interpolation Method .
for Automatic Stress Correction M MAGNA

A Extended stress interpolation method: D assesspoint = @ tneighbor T P tevalulated |t €

A Stress interpolation parameter can be entered in the GUI and in the WELD
database

WELD Stress

E6

® Stress Averaged at Element
Automatic Stress Correction

(2 Sheet Thickness Factor: 1.000
® Stress Interpolation Parameters: A | [}.5[}[}| B: | [}.3[}[}| C: | II}.II}II}II}|

() Stress Averaged along Seam
() Element Nodal Stress (non Averaged)

E3
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WELD: Extended Stress Averaging Possibilities

M MAGNA

1)

2)

3)
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By default, element nodal stresses will be averaged

X
X é

Averaged

E FEMFAT 5.4.2 - fte_001_CDBNMNAxUUU™ b

File View Analysis Options Templates Help

— m} X

str

stresses

IZ:> B n ﬂ Current Working Directory. D.HemfaLworkdirI

ChannelMAX
I FE Entities

iGmups

B Channels
2 Material Data

*’ MNode Characteristics
E Influence Factors
[ strain Gage Data
[ Analysis Parameters
% Scratch Setting

u Output

[ERreport

) Analyze

.i\:’isualizahon

BASIC

Usage of element nodal (cubic) stresses directly

e

ChannelMAX

TransMAX

HEAT Sehitoglu

SPECTRAL

SPOT Remeshing

STRAIN Cale

Results Manager

Scratch Setting
Scratch
Current Scratch Group:

10-ALL
Number of Nodes: 10094
Number of Elements: 6950

WELD Stress
(C) Stress Averaged at Element
Automatic Stress Correction
Sheet Thickness Factor: 1.000
Stress Interpolation Parameters Ar| 0.500B:
(® Stress Averaged along Seam
(") Element Modal Stress (non Averaged)

0300 C:| 0.000

Create Mew/Overwrite existing Scratch Files

£ wie| |

Mumber of Channels: 3

V Check Input Data
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RBE2-Spider as Inner Elements of SPOT Nuggets & macna

AFollowing modelling types will be supported in FEMFAT spot:
I Added the RBEZ2 in the center of the nugget (modelling variant 1)
I Removed inner shell elements and added RBE2 (modelling variant 2)

Standard model Standard model + Replaced inner shell
RBE2 (variant 1) with RBE2 (variant 2)
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Creation Options of H3D Files in Radioss A MAGNA

A Supported iIn FEMFAT: Starting RADIOSS and getting H3D using HV-Trans:

% HyperWorks Solver Run Manager (@DEWLT359) - | ®

Eile Edit View Logs 5Solver Ceo-simulation HyperWorks Help

Input file(s): FEMFAT_B_0000.rad é

Options: |—\r 20192 -nt 4

Cﬁ) [] Use SMP: -nt 2 [ Use MPI options Use solver control ] Schedule delay

Running 1 job. Run Close

ANOT Supported in FEMFAT: Starting RADIOSS for getting H3D using native export:

¥ HyperWaorks Solver Run Manager (@DEWLT359) — m| Py
Us i ANQOo hii3 d 0 , t he Sol v File Edit View Logs Solver Co-simulation HyperWorks Help
is forced NOT to start the HV-Trans SCI‘ipt Input file(s):  FEMFAT_B_0000.rad =
after the run is finished. _

Options: ‘—VED19.2—nt4—noh3d
The H3D file is generated by RADIOSS _-W [ Use MPI options Use solver control ] Schedule delay
itself anyway. Running 1 job. Run Close
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|l spl ay o Load Spectr a Or MR8k ¢

File View Analysis Options Templates Help Local SN Cunve
File View Analysis Options Templates Help >

[ = B ] current warking Directory: C:workcirs
=3 = B il ol Current Working Directory: C:/Femfat_workdir o . — -
ChannelMAX Output . FE Enlities = Analysis Result
I Fe Enities FEMFAT Permanent Scratch File = —

Groups Detail
e Groups Export File Name: [femfata fps [~= import & channe
annels R d b .

B Channels o e ar:

(24 Material Data

FPS Sefing DMA-Column Setting Result Modification Module Spedific

Maximum partial damage

2 material Data

NAX [SPoSTRAN 3¢/ Node Characteristics i iargh [
3¢ Nods Characteristics . x
Sxpm ot (8] DETAILED RESULTS Files i muence Factors
nfluence Factors
st Gage D
csv 7 Analysis Parameters

Stress [Minm2]

m

laximal Stresses:

Shr G: Dat:
IS stain Gage Dala Unit Stresses:

7 Analysis Parameters Equivalent Stresses: csv [JRPCBinay |femfatesh
Equivalent Stress of
{2 Scrstch Setting B outout T T T T T T T T T T 1
& outout 16:000  1e+001  1es002  1e+003  1es004 1005 1e+008  1e=007  1e+008  1e+009  1esD10
i Load Spectra: 0= Report Number of Load Cycles N (-}
[E Report csV [JRPCBinary [femfatpdh o srsis R T
5 mnaivze Total Damage: csv [JRPCBEinay [femfattdh s R T D O
isualization =
cle Limit 2.00e+006 [
allVisvaiztion Critical Load Case ;Y o ::
Output File BASIC e 2
[MASTRAN Bulk | [femfat_critC.dat | Sl B b AT S 9 00COA ]
Load Case Numbar Fom ChannelMAX Operate Specimen S-N Curve
@File  [NASTRAN Bulk ~[ | TransMAX 1-16KINCr5 Case Hardening S +
O FEMFAT Load Case Number Endurance Limit: 310.0 [NImm2]
0123, beilesehitcaly Cycle Limit 2.006+006 [
Load Case Definition SPECTRAL Slope, 101

@ with Max Amplitude + Maulin Value Survival Probability 90.0000 [%]

(O at Time Point SPOT Remeshing

Most Critical Node Label: 9069
BASIC STRAIN Calc
—— § i DETAILED RESULTS Group Node Label I
ChannelMAX Results Manager
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New Functions in Rainflow-matrix Viewer

M MAGNA

A The rainflow.exe can also be
executed standalone.

A Via file dialog a tmp-file can be
opened.

A Click on a bar to display a
subwindow

B Open Rainflow-Matrix file L\\,

Directory: II:I femnfat_workdir

@ fte_001_CDENNAxUUU_Rainflowmatrix.tmp|

File Name: |&e_om_c DBMNNAxUUU_Rainflowmatrix.tmp

oK
j Cancel

File Filter: IRaianow-Matnx Files (*.tmp)
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% FEMFAT Rainflow-matrix Viewer 1.8

H Eile

View Options Tools  Capture

Help

=)

9 [P

i fo fDIL‘@IDé|§Iin [fs

il g =

Clags (ampimean): 24133
Load Cyclas: 2

Damage: 0.04208%
Damage (abs): 1.059e-005
DamageiCycle: 5.293e-006

Domaoge  Max

Damage at Mode Mumber 8068 : 2.515781e-002
Content according to closed Load Cycles: 100.00%

95.87
Content according to open Load Cycles (Residuum): -0.00%

Options
¥ Quantifying the z-axis
¥ Show model box

¥ Show bar contour

¥ Show base grid

¥ Logarithmic z-axis

IV Parallel projection

¥ Color bar visible

Z-axis
@ Load cycles

" Damage

" Damage per load cycle

Rainflow-matrix

& For closed load cycles

 For residuum

Text

Title [DemageMax
Text forx-axis | Amplitude Stress [N/mm2]
Text for y-axis |Mean Stress [N/mm2]

Text for z-axis |Load Cycles
Text size 5.00

Ready.
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New Features of FEMFAT 5.4.2 released February 2021 & macna
A New stress gradient analysis method | (do ~S 1 1F
A Results Manager: multiple fps-file selection Zrza_[gj !
AResults Manager: Enhanced OFoOTr o oo ool N

A SPECTRAL: Output of equivalent stress PSDs as ASCII CSV file

A Dynamic memory allocation for load histories

A Import of averaged-at-nodes stresses (and strains for HEAT) from ABAQUS odb

A New material class and material data for elastomers (natural rubber) for shore hardness 40 to 60.

Local Haigh Diagram

User defined Haigh diagram

for elastomers

Increasing fatigue limit because of strain crystallization: Chains orient
themselves towards load direction and block cracks.

Effect is also known from inflating balloons, which needs more power
at the beginning.

Amplitude Stress [Nimm3

3.125—\ llﬁ 2 /

] w
T T
Mean Stress [N/mm2]

4 - Elasto,userdef(TiC) [ liRbt]

@ Critical Point
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New Stress Gradient Analysis Method

M MAGNA

A What was the problem?

A complex shaped structure is usually meshed automatically with quadratic tetrahedrons
FEMFAT calculates the stress gradient along Finite Element edges

The maximum stress gradient is usually perpendicular to the surface

But often there are no Finite Element edges perpendicular to the surface

Y inaccurate result s!
Aace _
Gradients calculated
by FEMFAT
L Maximum stress

gradient
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New Stress Gradient Analysis Method A MAGNA

A Our solution

I A stress gradient is a vector pointing in the direction of the largest stress decrease, which
can be reconstructed by its components along the Finite Element edges:

Surface

A
~n W\
3y, -

Reconstructed
maximum stress
gradient
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New Stress Gradient Analysis Method A MAGNA

A Additional improvements

I Usage of superimposed stresses in ChannelMAX
Y Ensures the invariance of the stress

(static mounting or inertia relief)
I Equivalent method to TransMAX. Same results are obtained for same loading.

I Vector Reconstruction reduced: Accelerated analysis with reduced time steps for
superposition, but mostly same accuracy

[ FEMFAT 5.4.2 - femfat - O X
File Wiew Analysis Options Templates Help

gy [ = | £  Current Working Directory: D:/femfat_workdir I FEMFAT
ChannelMAX Influence Factors

I FE Entities ”  General Factors Surface Treatment WELD SPOT LAMINATE ~
F;l Groups Stress Gradient

B Channels | Gradient Computation Method | FEMFAT 2.4 [~

N Materi < End Limit [ Slope / Cycle Limit EEMEAT D 2

sz B IS s L L e Vector Reconstruction

3¢ Node Characteristic: Mean Stress ector Reconstruction reduced

E Influence Factors Endurance Limit |FEMFAT 41 hd |

B Strain Gage Data Slope / Cycle Limit [FEMFAT 5.1 v|
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New Stress Gradient Analysis Method A MAGNA

AFurther improvements

I Only Finite Element edges with decreasing stresses are considered for
gradient reconstruction, because there is no support effect for bulges
(Anegativein notches).

N F .
—t———— —(ri ———————— ——> Decreasing stress Y gr a
F | --
_) === S PR B (U L |ncreas|ng Stress Y N O

N &
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New Stress Gradient Analysis Method A MAGNA

A Stress gradient progress at notch root into the depth

Specimen R =
ough mesh g old
X s
(@)}
[9)]
%]
(]
lDepth 5 New
» Depth
Fi h| &
Ine mes 2 old
' c
,_ s
7
‘ o New
JDepth 5
" » Depth
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New Stress Gradient Analysis Method, Example A MAGNA

A Stress gradient result, old method A Vector reconstruction

N
b

BN
]
Wl

) g—
y
Mo

S

¢
d
A
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New Stress Gradient Analysis Method, Example A MAGNA

A Damage result, old method A Damage distribution, vector
reconstructi

ol ke

|FEMFAT W)JA’
A
AT

|FEMFAT
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Results Manager: Select Multiple fps-Files

M MAGNA

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

Date: April 2021 / Author: ECS St. Valentin

[ FEMFAT 54.2 - femfat* — O X
File View Analysis Options Templates Help
[ = B o Current Working Directory: C:ffemfat_workdir I FEM FAT
Results Manager Result Combination
"% Result Combination  nput FPS Files Formulas Output FPS File .
Insert FPS File Combination Method
Input File: |[file1 file2.f, file3.1, S
5 ile- [Mile? fos" "file2 fos” "file3 fos" /
pi p p p / O Formula
Result Selection [= open X
Current Label: Lookin: | femfal workdi v] @@ =mr I
| abel > Name Date modified Type |
BASIC * i filel.fps 08.04.2021 18:57 FPS File
ChannelMAX Chiadacoess ile2.fps 08.04.2021 1857  FPSFile
[ file3.fps 08.04.2021 18:57 FPS File
TransMAX -
HEAT Sehitoglu Be=kiop
SPECTRAL m
SPOT Remeshing Libianes
STRAIN Calc iy
Results Manager This PC v
- >
Network
File name "file1 fps" "file2 fps" "file3 fps" v| | Open
Files oftype FEMFAT Permanent Scratch (*fps) ~ Cancel
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Results Manager: Enhance

. Method

d 6For mul
M MAGNA

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

A Useful functionality for WELD sensitivity analysis. s

Result Combination

Input FPS Files Formulas Qutput FPS File

Formula Definition

Templates  Help
Elastomere_Analysis_Settings
GL_2010
WELD _Sensitivity_Damage_all
WELD_Sensitivity_Damage_gap
WELD_Sensitivity_Damage_inclination_angle
WELD_Sensitivity_Damage_penetration_degree
WELD_Sensitivity_Damage_seam_thickness

MName Formula Egtﬂ Critical Position from
| User def 1 ||[Fi|e_‘l:Damage_Mlmod]*S | |I'u1ax v| Farmula Gutput Result
| Userdef 2 ||[File_2:Stress_ampl] NERS § - ormuia Output Result
| User def 3 || ||I'u1ax v|
| User def 4 || ||I'u1ax v| .
[Userers ||

User def 6
User def 7

Formula Output Result: The critical layer will be determined from the formula result after combination.

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

Selected File: The critical layer will be determined from the most critical result of the selected file before combination.
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SPECTRAL.: Output of Equivalent Stress PSDs as ASCII

CSV File (*.psd)

M MAGNA

A Output for all nodes in the

I FE Entities

Output
FEMFAT Permanent Scratch File

DETAILED
RESULTS

group

i Groups

Export File Mame: |[Example fps

@] Stress/Spectral Data

(24 Material Data

.*? Mode Characteristics
[m] DETAILED RESULTS Files

S Influence Factors
Equivalent Stress PSDs:

? Analysis Parameters

% Scratch Setting

a Output

A B c D 3 F G H | =
13 LI0E+01  3,78E+02  3,78E402  2,99E+02  2,99E+02  3A42E+02  3,25E+02  3,56E+02  3,11E+02
14| 1,208+01 3,60E+02
15| 1,30E+01 Equivalent Stress PSD 3,73E+02
I it 16 | 1,40E+01  9,00E+04 3,89E+02
E? Y 17| 1,50E+01 4,07E+02
- 8,00E+04
18 1L60E+01 4,23E402
_ 19| 1,70E+01 7.006+04 4,18E+02
FPS Setting DMA-Column Setting Result Modification Module Specific 20| L30EOL o0 4,09E402
21 1,908+01 4,00E402
22 2,00E+01  FO0E04 3,90E+02
23| 2108401 4g0e-04 3,79E+02
24| 2,20e+01 3,68E+02
4 3,006+04
25| 2,30E+01 3,54E+02
csy |E)(EII’T'ID|9.DSC| 26 | 2,40E401  2,00E+04 3,37E402
27| 250E401 g0 3,15E402
28 2,60E+01 2,95E+02
29| 2,70e+p01 000800 3,41E+02.
1 1,008+01 2,00E+01 3,006+01 4,00E+01 5,00E+01 6,00E+01 7,00E+01
30| 2,308+01 4,19E+02
31 2,90B+01  7,49E+02 7496402 S,00E+02  S5,00EH02  6,31E+02  5,80E+02  6,76E+02  5,36E402 ||,
fte_055_ZDxNNAXATU2 @ 1 v
* " + 100%

Equivalent Stress PSD

Equivalent Stress PSD.

63000 -

000

Ecasvabrd Stwss [N 2120421

2000

Frequncy [he]
163115 BAS Nodfied squvalenisiress i crical pane

@ Most Criical Node Labet 8109

I ) DETAILED RESULTS Group Node Label
& Close
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Outlook FEMFAT 2021

(planned to be released in Q3 2021)

M MAGNA

A Highlights

New multi-segment S-N curve model

Automatic material assignment

VISUALIZER: New graphic kernel and enhanced post processing possibilities

i
i
I Automatic channel generation and assignment of load time data to channels
i
i

SPOT: New advanced self piercing rivet model

A Methods

I WELD Automatic Stress Correction: Evaluation distance O for root assessment
i Combination of influence factors according to the German FKM-Guideline
I BREAK: Static safety factor analysis available in STRAIN calc

A Textual and graphical output

Display exact point coordinates in the S-N diagram and Haigh diagram
Critical load combination - separate output of times for maximum and minimum stress
WELD: Pro-file output of both ROOT and TOE results as table

i
i

i

I Simultaneous output of SPOT detailed results and base material results to dma-file
I SPOT: Output of the history of section forces as CSV file

I Output of cycle limit in Haig-diagram

I

A Interfaces

ESI HDF5 stress interface for SPECTRAL

Accelerated ABAQUS interface (import of elemental/nodal forces only if needed)

|
|

A Miscellaneous
|

ALTAIR licensing for FEMFAT inside ANSYS

Date: April 2021 / Author: ECS St. Valentin
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E FEMFAT 5.4.3 - femfat2*

File View Analysis Options Templates Help

o B HBRB@E

Current Working Directory: C:ffemfat

SPECTRAL
[Ef FE Entities

F;lGroups

&StressfSpectral Data
24 Material Data

*’ Node Characteristics
& Influence Factors
?Ana\ysm Parameters
%Scratah Setting

aOutput
Repurt
Cp Analyze

il Visualiza#

BASIC
ChannelMAX
TransMAX

HEAT Sehitoglu
SPECTRAL

SPOT Remeshing
STRAIN Calc

Results Manager

Stress/Spectral Data
Spectral Data Input File

[= Import H Export

FE Defintion PSD Definition

Modal Stresses
Input File

|[ERFHS ESI v
MEDINA BOF

NASTRAN OP2

ANSYS RST

ABAQUS ODB

ERFHS ESI

Transfer Functions

Input File

NASTRAN PUNCH ~||
Statistics

Number of Unit Load Cases: 0

Number of Spectral Lines: 1]
Constant Stress

File Format File Name

OP2 NASTRAN




New Multi-Segment S-N Curve Model

M MAGNA

A S-N curves from different standards:

FKM-Guideline
(Aluminum)

Gy

(Ig)

-------------- : |
o JM 11

Oak.I

Np Npu N(lg)

ange Aay [N/mm?]

Direct stress ri

05 10608
Endurance, num

nber of cy

1048
cles N

A Support of S-N curve model with 4 segments in FEMFAT:

Date: April 2021 / Author: ECS St. Valentin

Zone 1: Low Cycle Fatigue
Zone 2: High Cycle Fatigue
Zone 3: Very High Cycle Fatigue
Zone 4: Miner Modification

N AN
N2 Eurocode 9
N .
(Aluminum)
1
Aag
Aap —_———
1
Aay m d
210° 510°
Ne | [N M
1 1 1 1 1
104 10° 10° 107 108 N 10°

a—fatigue strength curve; b—

reference fatigue strength;

¢ — constant amplitude fatigue limit ; d — cut-off limit

Figure 6.1 —Fatigue strength curve logAo-logN

Sa [MPa]

© MPT Engineering /

102

10?

107

10°

D

Point definition:
= N.,.’ﬁ

—.__h_‘_‘kl P; = Ny, ky
SRESLL] |
Ny
Zone 1
ky P2 _k_M_"LeT_MO
ap, Np j "“'2E TR :MI\;;M
Zone 2 Zone3 | Zone4d
101 102 103 104 108 108 107 108 108

Load Cycles N [1]




New Multi-Segment S-N Curve Model

Material Data

= Type Dependent 5-M Data
Type-Code of 5-MN Curve:

= Low Cycle Fatigue

Slope of S-N Curve:
Cycle Limit:
Slope of 5-N Curve for Shear Loading:

Cycle Limit for Shear Loading:

= High Cycle Fatigue

Slope of 5-M Curve:

Cycle Limit of Endurance:
Stress Limit of Endurance:
Cycles at Failure:

Ultimate Strength:

Survival Probability:

Slope of 5-N Curve for Shear Loading:

Cycle Limit of Endurance for Shear Loading:

I = Very High Cycle Fatigue I
Slope of 5-N Curve:

Cycle Limit:
Slope of 5-M Curve for Shear Loading:

Cycle Limit for Shear Loading:

= MINER Modified

Parameter a:

Parameter b:

Date: April 2021 / Author: ECS St. Valentin

[Multi-Segment Model v

(optional, will be autocompleted)
(optional, will be autocompleted)
(optional, will be autocompleted)
l:l {optional, will be autocompleted)

2,

l:l (notused for analysis)

[Nimm2] (notused for analysis)
&
)

30.00
100000000

Madification Methaod for Multi-Segment S5-M Curve
Modify Slope k1 (Low Cycle Fatigue)
[C] Modify Slope k2 (Very High Cycle Fatigue)

-1.00

Influence Factors

M MAGNA

Visualization

Local 5-N Curve

Local 8-N Curve

Stress [Nimm2)

1e+000 1e+001 1e+002 1e+003 1e+004 1e+005

18+006 18007 1e=008  1e+008  1e+010
Number of Load Cycles N (-)

|-'1 _CaseHarden =@mN12618

N3015 LCF HCF
Stress [N/fmm2]: 991.7 351.0

Slope [ K 43
Sunvival Probability [%].

80.0000

Operate Specimen S-N Curve

8.64e+005  1.005+00

VHCF =VHCF
299.6

59.0

1- Case Hardening Steel, polished unnotched specimen

LCF HCF VHCF
Stress [N/mma2]: 5018 3100 2721

Cycles i 1008004  200e+006  100g:003
Slope H 110 300
Survival Probability [%6]: 90.0000

@ Most Critical Node Label

DETAILED RESULTS Group Mode Label!

‘ Egﬂddal\ ‘

‘ H+ Add

| £=1 Remove

EJ Remaove all

12618

0
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Automatic Material Assignment

M MAGNA

[1
md[FEVFATIR

A Import material correspondence table
*.fma

A Loading all ffd-Files automatically

A Automatic assignment of materials to
nodes at elements with MID/PID
according to the correspondence table

A Supported FE-interfaces:
NASTRAN BDF & OP2, ANSYS CDB,

Material Data
Manage Materials

| | Material Generator
E? Import Mew Controlling: @ Stress
O strain
Export | i % Copy  Standard: [FKM v
£l ah

Report| | % Delete i’-l Open
% Delete Al Defect Definition

# Example g Auto-Assignment

Material Database Path ($ MatDBPath ): C: \ MaterialData

MEDINA BIF, I-DEAS MS UNV
A Other interfaces: material import without
assignment

Diagrams

T Import Material List
e=a

Material correspondence
table *.fma-file

Material description | Comment

# MID | PID | FEMFAT material file (. ffd ) |
#
1 | EN - GJL- 250_HEAT FKM2002.ffd
2 | EN - AG 21100_sand_casting_FKM2002.ffd
2314 | | EN - E295_FKM2002.ffd |
5-6 | 6 |EN - MG MgAI4RE2_casting_FKM2000.ffd

| Grey Cast Iron |
| Aluminum |
I
I I

Date: April 2021 / Author: ECS St. Valentin
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Automatic Channel Generation and Assignment of

Load Time Data to Channels

M MAGNA

A NASTRAN Subcase label is used for automatic assignment of RPC load time history.

ChannelMAX
I FE Entities
iGroups

Channels
2 Material Data

*’ Mode Characteristics
Elnﬂuence Factors
1 Strain Gage Data
?Analysis Parameters

L 2
Scratch Setting

ﬁ Output

[ o

-

BASIC

ChannelMAX

TransMAX

HEAT Sehitoglu

SPECTRAL

SPOT Remeshing

STRAIN Calc

Results Manager

Channels
Channel Definition

" - Auto Fill Anchor
. + o 0
Mumber of Channels: = E? Impaort E Export | | &+ Delete Al Generator 0 TG o) [ Last
tress Format Specific Options \
Current Channel: e View Channel History x Delete ta Location: |N Nodes on Element \ v

RAad Nodal Force: [] for WELD S5Z

Lbl Format Stress File LC Factor LHIST Load History Ryle
1 OPZNAS.. oP2_File.op2| 1 | 1.00000 RPCBinary RPC_Kile.rsp
2 OP2NAS.. OP2_File.op2| 2 |1.00000 RPCBinary RPC_Rersp
3 OPZNAS.. oP2_File.op2| 3 | 1.00000 RPCBinary RPC_Fike.rsp
NASTRAN Subcases
SUBCASE 1
LABEL = Fz
LOAD =1
SPC=1 eade 0 a
SUBCASE 2 \ Input;
LABEL = Fx .-
P \\ CMo. |PNr. | Channel description
SPC=1 \ v v
SUBCASE 3 1 N\ T Fx
LABEL = Fy <— — NI
[= ¥
LOAD =3 §
SPC=1 3 Fz

Date: April 2021 / Author: ECS St. Valentin

Scratch File

femfat_1.fss
femfat_2 fss
femfat_3fss

Channel Generator

Stress File
File Format: [NASTRAN OP2 |

File Name: |OP2_File.op2

Multiplication Factor for Stresses
Factor  [1.00000 |

Load History File
File Format: [RPC Binary |

File Name: |RF'C_FiIe.rsp

Scratch File Base Mame

File Mame: |femfat

oK Cancel
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VISUALIZER: New Graphic Kernel and Enhanced Post .
Processing Possibilities M MAGNA

A New graphic kernel from CEEU"

I Increased performance.
I Long term support of new graphic cards by usage of newer OpenGL

versions.

I Prework for future enhanced functionalities as e.g. result display on 2al
cutting planes.

A Enhancements %

I Custom resolution and advanced options for screenshots, e.g. 4K images

I Transparent mode for hidden parts %

I Area sglect fqr elements & & E KB Q ;ig:;;:wmdw

I Add neighboring elements : i

I Inversion of visible elements 2y

I Edge detection and feature lines E e |
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VISUALIZER: Transparent Mode for Hidden Parts

M MAGNA

12

Ple You Qeions Jook Meldng
1R 0eQ@Oe 21
CLERK Q|1 @

Hep

Fy XU LB
|FEMFAT E&

TR

-
(‘;l’fff

=
27
=

27774

75

S
7
P

R
533!

o

s

SN
%’?&3’)‘
S

B80S RNIRREARE

5
2
o 52

Reset View

Projection >
Structure
Rotation Center  Ctrl+F5,D
Element Orientation

)

w2 £ =

Camera Position
Toolbars

W Coordinate axis. » Al
W Screenshot info.

W FPS Measurement

7 Status e
W ReverseZoom

Ready.

Nodes:

Help

P D> @an 9 <

&
(&

|
|FEMFAT

&
s

7|

6AR2s888888

307541 Elems: | 201883 Groupsi | 66 Weldseams: | 0
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(G

fle Yiew QOptons Jook Melding

SR RO - X XN N

SLERNE O
| Resut Selector 9
Cotegory: [FEMFAT Resus =]

(o
prsrd
o

¥ Base material

r
r

Resuit Postion
SheBoundary Layer

Crtcal &

7 [Ressy

Test Course Dist

1 62

File View Options Tools
= )
WEB @ e
SSE R G
| ResultSelector 19
Category: |FEMFAT Results v

= Main Results
1/Damage
Rel.Str.Grad
Log10 Damage
Log10 1/Dam.
6th Root Dam

S Stress
Stress Ampl.
Mean Stress
Str. Ratio R
atan(Sm/Sa)
LocFatiglim
LocSlope k
LocCyctim N

Show Results
[V Base material
r
r
r

Result Position

Hep

200SHNIRREARE

Fve L ER

TR

Welding

QP08

> @laa

=

Make hidden

N
m

critical areas visible

Help

AR B[

208R E&BEREEA

Weldseams:
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VISUALIZER: Transparent Mode for Hidden Parts  § macna

Preferences
% Structure
h Mesh | |
Group MNodes || lq
Element Nodes | 5%
Min/Max Nodes [~ 1n&
Header Text | | 16 :
FE-Entities Text 000 =
Subwindow Text [0 lﬂ
Colorbar Text | — 14 :
Cross-hair ||
Peinter line |-
Uniform structure [T
Transparency [%]
T )
Edge detection: alpha <
e — )
Feature lines angle [deg]
o0 [ =
Rotation Sensitivity [%4]
o s W
Background
" Linear
@ Gradient
| -
o |
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VISUALIZER: Transparent Mode for Hidden Parts  § macna

u%ii + Shift: Make elements of a PID transparent

Click here

Click here

Click here
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VISUALIZER: Edge Detection and Feature Lines A MAGNA

Preferences
Structure
Mezh | |
Group Modes || 5:
Element Nodes | 5%
Min/Max Nodes [~ &
Header Text | | i=
FE-Entities Text [0 154
Subwindow Text [0 165
Colorbar Text | — 14 :
Cross-hair |
Pointer line |
Uniform structure I
Transparency [%]
— [ ®
Edge detection: alpha <
[ran
Feature lines angle [deg]
P — o0l
Rotation Sensitivity [22]
e ]
Background
" Linear
@ Gradient
| -
e |
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SPOT: New advanced Self Piercing Rivet Model A MAGNA

A Assessment of sheet failure and rivet failure in one analysis run.

A Assessment of stresses from nugget model and forces/moments from
connecting beam element

A Stress based assessment of stamped sheet (failure position 1)
A Stress based assessment of die sheet (failure positions 2 and 3)
A Force based assessment of rivet (failure position 4)

A New <rivet_advanced> entry in SPOT database

stamped sheet

1
4* -

3 die sheet
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WELD: Reduced assessment distance for root A MAGNA

A Assessment distance for automatic stress correction can be
chosen different for root and toe:

_/\/ WELD Stress
(@ Stress Averaged at Element
4 ; Automatic Stress Correction
) ‘_2 (®) Sheet Thickness Factor:
[ ] () Stress Interpolation Parameters: 0.000 0.300 0.000
Neighbor Element : Use 0 assessment distance for root I
(O Stress Averaged along Seam
» () Element Nodal Stress (non Averaged)
WELD Element
A
D, *

[
% — o1 ol o /4 » lt1o % Toe: D = fe|e (O’5tneighbor+ tmin)
L

— Root; |D=0

WELD Node Neighboring Element

A
¥
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Combination of Influence Factors According to the )
German FKM-Guideline M MAGNA

Extract from the FKM-Guideline
Influence Factors
The design factors of rod-shaped (1D) nUﬂ‘Welqed [J Tempering Influence (for Tempering Steel only)
components for normal stress and for shear stress are ' [ Surface Residual Stresses
Kwk,c = (4.3.1) O Boundary Layer
[ Local Material Properties
=_1_.{1+;[ ! IB 1
s Ke (Kro Ky Ks-Knp Combination Method Influence Factors FEMFAT 5.1 [v
Kwk:= FEMFAT 2.0
FKM-Guideli
[ ) rer—
n, K¢ | Kr Ky Kg * N FEMFAT 2021
Ng, ... K,-K¢ ratio, Chapter 4.3.2,
K¢ constant, Table 4.3.1, ..
if no better estimate is available, Node Characteristics

KR, ... roughness factor, Chapter 4.3.3,

Ky surface treatment factor, Chapter 4.3 .4,
Kg coating factor, Chapter 4.3.4, Temperature Process Influence WELD Local Material Pro perties
KnLg  constant for GG, Chapter 4.3.5. Nolches

Fatigue Motch Factor Kf (FEM): 1.000

Aim of the formulas:

Reduced roughness

sensitivity in notches! <
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BREAK for STRAIN Calc A MAGNA

& FEMFAT 5.4.3 - fernfat* — O 24

A Static safety factor "FEMFAT

E> B n @ ﬂ Current Working Directory: C:femfat_waorkdir

analysis based on T e B

Damage MINER Modified
- istrain Gage Groups o g
I I l e aS u re Stral n S - (O) Endurance Safety Factor |Sig_m =const. v| Cycles 0.0e+00
L= Material Data
I @® Static Safety Factor BREAK |[FEMFAT 5.0 | ciiterion: [Ultimate Strength ~] I
B Gage Characteristics
Elnﬂuence Factors Global Parameters Analysis Filter Cutting Plane Parameters
?Aﬂalyms Parameters SIS
Automatic ~
& outout Survival Prabability
[EReport 90.000000] [%]
|:>Ana|y7_e Rainflow Counting
Mumber of Rainflow Classes: 64
d\fisualizatiun I
Rainflow Counting Method:  [FEMFAT 5.1 v]

BASIC Amplitude Limit for Class Filter: NImma]

[] High Resolution

ChannelMAX
TransMAX
Result Group Results Visualization at...
HEAT Sehitoglu Group Name: |I'v1ostCriticaI Gages Group @ Most Critical Gage
. () Particular Gage
SPECTRAL MNumber of Nodes: o .

SPOT Remeshing
STRAIN Cale

Results Manager
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Display Exact Point Coordinates in the S-N and Haigh .
Diagram M MAGNA

ADisplay Exact Point
Coordinates in the

Specimen Haigh Diagram

S-N and Haigh
Diagram by
catching points ==
A Marker can be %400 (12867, 467.18 :
fixed B
APosition of marker | /// s J
can be changed % I N NV o
o
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Critical Load Combination - Separate Output of Times .
for Maximum and Minimum Stress M MAGNA

FPS Setting DMA-Column Setting Result Modification Module Specific
Number of Scratch Results: 14 b Default |:| Deselect All

Main Results Stress General Factors1 General Factors2 Surface Misc. Node Charact.

0] () (0 (0 o @ (0

[ Normal Vector of Critical Cutting Plane (X)Y,Z)

[ Secondary Dendrite Arm Spacing SDAS

Time Step with Minimum Stress for Safety Analysis
Time Step with Maximum Stress for Safety Analysis
[ SPOT Force based: Critical Vector (XY,Z)

Category: lm
- Main Results
1/SF_A
Rel.5tr.Grad
Log10SF_A
Legl0 1/5F_A
6th Root SFA
- Stress

Stress Ampl.
Mean Stress
Str. Ratio R

atan(5m,/5a)
LocFatigLim

Only the leadlng 3 = Miscellaneous
digits are displayed Time Step Min

Time Step Max

Separate output of time
for max. and min. stress
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WELD: Pro-File Output of Both ROOT and TOE Results
as Table M MAGNA

WELD Result Table:

Node Damage Critical Element Type Position Notch Factor Attribute
5 3.170E -06 14 222 Start/Toe /Bot 1.24 C106
Damage Element Type Position Notch Stress Ampl. Notch Mean Stress Fatigue Limit Crit. Stress
5.428E - 09 13 220 Middle/Toe /Top 170.02 166.50 156.18 Sig_equiv
7.140E - 09 13 220 Middle/Root/Top 30.83 173.17 37.00 Sig_parallel
3.170E - 06 14 222 Start/Toe /Bot 229.52 233.10 177.77 Sig_normal
4.710E - 09 14 222 End /Root/Bot 81.98 180.70 192.15 Sig_normal
8.296E - 09 15 224 Middle/Toe /Bot 104.90 29.51 62.08 Tau (Shear)
1.107E - 09 15 224 Middle/Root/Bot 88.40 167.96 32.30 Tau (Shear)
Node Damage Critical Element Type Position Notch Factor Attribute
9 © *’ Node Characteristics Report ltems
. . General Input Data
Damage Element Type Position Notch Stress Ampl. Notch Mean Stress Fatigt Sy Influence Factors & Header
............................................................................................................................. qsuam Gage Data [ General Input Data
é ?Anal-sns Parameters [ Specimen Material Data
é E4 Influence Factors
é ao““’“’ Structural Node Data
;Repon Damage Data/Safety Factors: M Top Bottom
End - WELD Result Table I: e Max Damage Component M Top [ Bottom
! o) Stress Gradient M Top Bottom
.‘Vlsuah_‘ahcn Mean Stress Rearrangement M Top Bottom

4 surface Roughness

4 Technological Size

£4 Tempering Condition

£ Temperature

[C] Range of Dispersion (10% to 90%)

(] Fatigue Notch Factor KIf (FKM)
WELD Spedific Output
4 Local Direction Specific Information
[A Notch Factor Specific Information

-DetailedOutput td)

SPOT Specific Output
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SPOT: Simultaneous Output of SPOT Detailed Results .
and Base Material Results to dma-File M MAGNA

Aln FEMFAT 5.4 only the
critical SPOT result
could be output
together with the base
material result.

ANow also the SPOT
detailed result can be
output together with the
base material result.

FPS Setting | DMA-Column Setting | Result Modification | Module Specific

Output Results Selected: ” Default ﬂ Clear All
Col Result Group
1 Damage incl. SPOT - Detailed Result Main Results
2 Inverse(Damage) Main Results
3 Stress Amplitude Stress
4 Mean Stress Stress
5 arctan(Mean Stress/Amplitude Stress) Stress
6 SPOT - Critical Nugget Result Main Results

Main Results | Stress | General Factorsl | General Factors2 | Surface | Misc. | Node Charact.

Column
Damage: % Include SPOT - Detailed Result 1
Inverse(Damage): 2
Relative Stress Gradient: 0
SPOT - Critical Nugget Result: 6
Logl0(Damage) : 0
Logle(Inverse Damage): 0
6th Root(Damage): 0
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Output of Cycle Limit in Haig-Diagram A MAGNA

A Example specimen Haigh-diagram
I Standard-Haigh-diagram valid for 10 million cycles

I User defined tension/compression Haigh-diagram valid
for 10 million cycles

I User defined shear Haigh-diagram valid for valid for 8
million cycles

A Example local Haigh-diagram
T valid for 8.24 million cycles (analysed value)

Specimen Haigh Diagram = Local Haigh Diagram X
Specimen Haigh Diagram Local Haigh Diagram
300
300
— % 200
200 B
E P
2 -
o &
H 2
z % 8 786
»
El & 100
B 8 76 5
2 100
R 42
ve / g\\ .
0 -
T T T
200 i 200
10 Mean Stress [N/fmm2]
Oy T T @2 - G_AICu4Ti(T @ 1.00e+87 cycles
200
19069 §.24406 cycl
Mean Stress [N/mm2] ~Crio0 @ 8.20e486 cycles
@ Critical Point

=2 - G_ALCudTi(TA) Al @ 1.00e+007 cycles

=@r2 - G_AlCu, userdef(T/C) @ 1.00e+807 cycles @® Particular Node Label: 9069

=Cr2 - G_AlCu, userdef(S) @ 8.00e+006 cycles DETAILED RESULTS Group Node Label 0

e Close ] Close
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