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A How does FEMFAT support analysis for railways?
A Material database is Incomplete?

A parallel analyses 1 speed/performance with multiple CPU (cylinder +
cylinder head)

A FEMFAT 4.8b using odb-file from ABAQUS 6.10

A How to define material properties at higher temperature like for
AC48000 (AlISI12CuNiMg_T6_mold_casting)

A Where/how to use higher temperature setting in FEMFAT MAX 4.8b

A How to consider residual stress from forming/stamping

A shot peening and tempering influence in dependence of material

A Whatfs the difference between safety factor and static safety factor

A When to use fautomatici s t seestion or manual selection - direct
AIs it possible to add two odb-files - YES

A How can it happen to have different results from total modell
compared to a detail group i1 Boundary effects

ASafety factors and reliability/survival probability.
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A How does FEMFAT support analysis for railways?
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FEMFAT typical for railways
MAGNA POWERTRAIN

A Problems are described as
Aanalyse the safety factors for following combinationsé i
full loaded / left curve
half loaded / left curve
full loaded / right curve
half loaded / right curve
full loaded / crossing
half loaded / crossing
é

Which is usually described by a matrix of loadcase combinations and
has be done in multiple BASIC analysis.

These analysis results can be combined by RESULT MANAGER to a
complete plot of min. safetys together with the number of loadcases.
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A Material database is Incomplete?
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Download area at www.femfat.com

engineering center steyr

IEENENE software

Materials

> Software Filter . _ .
- Fetm et i [ —TE] Evaluation = 26 materials
AT verson @

» Materials Languags [engiisn =
» ODB libs .

T e [upsae | customers ~ 350 materials

» Documentation

» Releszs Notes Downloads

» Papers : Ay

b F,yers arsl Databe = 0

Material Database|for evaluation jwith english

description <0, & DOWNLOAD
{english)
Material Database with english description

PRI & OOWNLOAD
{english)

Material Database for evaluation with english
description <01 M8

(engiish)

Material Database with english description IR’ & DOWNLOAD
{engiish)
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A parallel analyses 1 speed/performance with multiple CPU (cylinder +
cylinder head)
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Parallel Damage Analysis by Group Segmentation A\ MAGNA
MAGNA POWERTRAIN

Example: Dividing FE-Structure into 3 groups with 10% relative nodal
filter limit for ChannelMAX analysis:

[me3 == B &l currentwork Directory: Cxfemfat_warkdir

ChannelMAX Analyze

I FE Enties Analysls Options
Message During Analysis
iemuns
Pauge Analysie and Display Message on Screen
Channels Wirite Message 1o Message File |[fe_001_CDBYYR:
[‘Q] Material Data 11 - Mat2_thru_Base_Spot_Wel 1
5 12 - mat2_solid_structMOD.} Analysis Comment (DMA-File)
4’ Node Characteristics 13- Influencet ‘ |
. 14 - Influence2
glnﬂuence Factors 15 - Influence3
18- Influenced i
1Stram Gage Data Parallelize Analysis
17 - Influences L3
18- InfluenceB Mumber of Pracesses: -1 WA CPU's: 8
?Analysws Parameters 13- Most demaged nodes @
& serakch < I 3
Available Parallel Licenses: 18 n Refresh
ﬁoulput
Use Parallel Takens

Repnn I
> Anahze CheekInput Data Start Analyzis Analysis Comment (DMA-File)

] ¥isualization |

Parallelize Analysis

Number of Fracesses: MAX CPU's: &

Available Parallel Licenses: 149 n Refresh

Working for
AMulti-processor systems
AMulti-core processor systems
AAIll FEMFAT modules

ALinux, Unix, Windows

Use Parallel Tokens

Optimized for:
AChannelMAX
AConsideration of nodal filter
ABase material nodes



Effect /speedup of parallel computing

MAGNA POWERTRAIN

ASpeed up depends on
i Number of CPUES
I size of the model
I Number of channels / time points
I Channel or transient MAX
I Length of loadhistories (number of samples)
I Number of Spot-welds
i Number of CPUEs (no sence to have less than 100.000 nodes/analysis group)

A Projects in ECS showed factors up to 7in 8 CPU,

ACreating scratch files is not parallized i so better speed up when
analysis time is long and time for scratching is short (long histories)
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A FEMFAT 4.8b using odb-file from ABAQUS 6.10
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ABAQUS odb from 6.10 in FEMFAT 4.8b

A odb interface depends on the installed libraries in
I C:\Program Files (x86)\ECS\FEMFATS5.0\platforms\winnt_61 x86-64_ 64bit\odb
The default /installed library is 6.9 with FEMFAT 4.8b

To read newer odb-files you need newer libraries;
To read an older odb-file is supported and the odb-file is updated!

Odb-library for 6.11 to be used in FEMFAT4.8b is in the web
o Hoosibs

> Softwan Filter
» Flexlm Operatng system: [y [
» FEMFAT U =
VEAT Upazte
Matenials
OD8 libs Downloads
> Req iremeants
» Documentation ODB Rbraries for FEMFAT 430
» Relesse Notes
FEMFAT 4.8b, ODB 6.11-1, WIN 32 Bit
> Papers 108002010 17305 (@ R
QD6 6.11-1, Tor Windows 32 BR
» Flyers
FEMFAT 4.8b, ODB 6.11-1, WIN 64 Bit G RS ‘ D 0AD

FEMFAT 4.8b, ODB 6.11-1, Linux 64 Bit
£.11-1, %or Unux REE4L on AMD Opteros

10 Nw2010 55005 (@ LRl
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A How to define material properties at higher temperature like for
AC48000 (AlISI12CuNiMg_T6_mold_casting)
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Material data at higher temperature
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ATo get those data very often require physical tests.
Customers who carry out the costly tests do not automatically allow the
data to publish in our database.

A The material data are set in multilinear functions (table format) to work
for BASIC, MAX, and PLAST. (below values are dummy-data)

S8 properties at High Temperature {optional)
= Ultimate Strength
=l Tension
Data Source: tests at institute
Table (T, Ulkirmate Strength):
’
Ma. T[=Cl UTS[MPa]
1 20.00 300,000
2 100.00 320.000
3 150.00 310.000
4 200.00 300,000
3 220.00 280,000
] 240.00 230,000
7 260.00 200,000
g8 280,00 180,000
9 300.00 100,000




O
available temperature dependent material M MAGNA
parameter MAGNA POWERTRAIN

& GG30.ffd - Editor -10O] x|
Cral

tei Bearbeiten Format *
-1 .
420 _I
Temperature Dependency of woung's Modulus
Seeger

3 BN A400 ... Ultimate Strength Tension

File View Analysis Options Help

23. 125000, 3 E @ CurrentWork Directary: Ciffemfat_workdir 1 1
2500 121000 TORERAN 2. A401 ... Ultimate Strength Compression

-1 i A405 ... Yielding Point Tension

-1 oo : ) [ ro] (o o[ o ) _
Temperature Dependency of k' S s 7 A406 ... Yleldln_g Point Compression _
seeger I oss v gam] (] A410 ... Pulsating Endurance Strength Tension

- ' 3¢ Node Characteristics . .
¥e K/Lm) v A411 ... Pulsating Endurance Strength Compression

23 1368, B, strain Gage Data

EEE: 550! = W ) A415 ... Alternating Endurance Strength
-1 ' i » AA20 ... Youngd6s Modul us E

-1 Report * User defined Haigh Diagram ) i .
a2, ure Dependency of n' I AM21Cégclic Hardening Coefffic
Seeger : Ad22 ¢é Cyclic Hardening Expo
T/, C n' % Slope of SN Curve k é
3 # Cycle Limit

23, 0.271

250, 0,477 in
Eoa. O.417 = Cyelic Hardening Exponent '
-1 Source of Data:
Table (T, =
| able (T, ) z
No. e n'MPa]
4 I 1 23.00 0271
2 250.00 0477
- 3 500.00 0417
BASIC
ChannelMAX
,TrmSMAX # Coefficient of Thermal Expansion .

HEAT Sehitoglu
SPECTRAL
SPOT-Remeshing

STRAIN Cale

Results Manager
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Material data at higher temperature

: To use the influence, the check-box needs to be

activated!

S Influence Eactors Mean (and Amplitude) Stress Rearrangement PLAST Mean: Without Sequence Influence -

-JJ Strain Gage Datz Max./Min. Principal Stress -
Maodified Haigh Diagram (Ultimate Tensile Strength) Stress Gradient Influence -

A is P T

? T2 EE TR "] Technological Size Influence FKM-Guideline

ﬁ Output [7] statistical Influence Gauss (LogM)

2 Report a Isothermal Temperature Influence User defined -
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How to consider residual stress from forming/stamping
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Residual stress as a result from

Effective Plastic Strain




Theory to The Influence
from Forming Simulation
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L S Effective Plastic Strain
2o 2 o ~2 o ~2 R I
2 4 3 b, h 3 8 Material St14
7T~ IvT3 1 87 Eg * Eg o
/] \ ¢ce T & -6 T Fatigue Limits
A | T i h Phivli=0 148MPa
Volum onstanc )
\\ R olume € Y PhiV2=0138 174 MPa
= | Phi V3 =0,248 194 MPa
. In—1+lng+lnﬁzo
Y IO
1000 | 400 . "
S-N curve 350 - Cyclic s-ecurve
& & 300 -
£ E 250 -
Z = 200 A
2 @ 150 -
& & 100 A
50 4
100 T T T T T T 0 T T T T T T T T T
1 10 100 1000 10000 100000 1000000 1E+0O7 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
Number of Cycles Strain [%] ‘
—— PhiVl ——Phiv2 ——PhiV3 —— PhiV1l —— PhiV2 —— Phi V3
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