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BASIC 

ÅHow does FEMFAT support analysis for railways? 

ÅMaterial database is incomplete? 

ÅParallel analyses ï speed/performance with multiple CPU (cylinder + 

cylinder head) 

ÅFEMFAT 4.8b using odb-file from ABAQUS 6.10 

ÅHow to define material properties at higher temperature like for 

AC48000 (AlSi12CuNiMg_T6_mold_casting) 

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

ÅHow to consider residual stress from forming/stamping  

ÅShot peening and tempering influence in dependence of material 

ÅWhatËs the difference between safety factor and static safety factor 

ÅWhen to use Ăautomaticñ stress selection or manual selection - direct 

ÅIs it possible to add two odb-files - YES 

ÅHow can it happen to have different results from total modell 

compared to a detail group ïBoundary effects 

ÅSafety factors and reliability/survival probability. 
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FEMFAT typical for railways 

ÅProblems are described as  

Ăanalyse the safety factors for following combinationséñ 

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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Download area at www.femfat.com 

Author: FEMFAT Support  6 6/5/2012 

Evaluation = 26 materials 

customers ~ 350 materials 



© ECS / Disclosure or duplication without consent is prohibited 

BASIC 

ÅHow does FEMFAT support analysis for railways? 

ÅMaterial database is incomplete? 

ÅParallel analyses ï speed/performance with multiple CPU (cylinder + 

cylinder head) 

ÅFEMFAT 4.8b using odb-file from ABAQUS 6.10 

ÅHow to define material properties at higher temperature like for 

AC48000 (AlSi12CuNiMg_T6_mold_casting) 

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

ÅHow to consider residual stress from forming/stamping  

ÅShot peening and tempering influence in dependence of material 

ÅWhatËs the difference between safety factor and static safety factor 

ÅWhen to use Ăautomaticñ stress selection or manual selection - direct 

ÅIs it possible to add two odb-files - YES 

ÅHow can it happen to have different results from total modell 

compared to a detail group ïBoundary effects 

ÅSafety factors and reliability/survival probability. 

 Author: FEMFAT Support  7 6/5/2012 



© ECS / Disclosure or duplication without consent is prohibited Author: FEMFAT Support  8 Date:04.05.2011 

Parallel Damage Analysis by Group Segmentation 

 Example: Dividing FE-Structure into 3 groups with 10% relative nodal 

filter limit for ChannelMAX analysis: 

Working for 

Á Multi-processor systems 

Á Multi-core processor systems 

Á All FEMFAT modules 

Á Linux, Unix, Windows 

 

Optimized for: 

Á ChannelMAX 

Á Consideration of nodal filter 

Á Base material nodes 
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Effect /speedup of parallel computing 

ÅSpeed up depends on  

ïNumber of CPUËs 

ï size of the model 

ïNumber of channels / time points 

ï Channel or transient MAX 

ï Length of loadhistories (number of samples) 

ïNumber of Spot-welds 

ïNumber of CPUËs (no sence to have less than 100.000 nodes/analysis group) 

ÅProjects in ECS showed factors up to 7 in 8 CPU, 

ÅCreating scratch files is not parallized ï so better speed up when 

analysis time is long and time for scratching is short (long histories) 
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ABAQUS odb from 6.10 in FEMFAT 4.8b 

ÅOdb interface depends on the installed libraries in  

ïC:\Program Files (x86)\ECS\FEMFAT5.0\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: 

 

 

Author: FEMFAT Support  11 6/5/2012 



© ECS / Disclosure or duplication without consent is prohibited 

BASIC 

ÅHow does FEMFAT support analysis for railways? 

ÅMaterial database is incomplete? 

ÅParallel analyses ï speed/performance with multiple CPU (cylinder + 

cylinder head) 

ÅFEMFAT 4.8b using odb-file from ABAQUS 6.10 

ÅHow to define material properties at higher temperature like for 

AC48000 (AlSi12CuNiMg_T6_mold_casting) 

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

ÅHow to consider residual stress from forming/stamping  

ÅShot peening and tempering influence in dependence of material 

ÅWhatËs the difference between safety factor and static safety factor 

ÅWhen to use Ăautomaticñ stress selection or manual selection - direct 

ÅIs it possible to add two odb-files - YES 

ÅHow can it happen to have different results from total modell 

compared to a detail group ïBoundary effects 

ÅSafety factors and reliability/survival probability. 

 Author: FEMFAT Support  12 6/5/2012 



© ECS / Disclosure or duplication without consent is prohibited 

Material data at higher temperature 
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ÅTo 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. 

ÅThe material data are set in multilinear functions (table format) to work 

for BASIC, MAX, and PLAST. (below values are dummy-data) 
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available temperature dependent material 
parameter 

Author: FEMFAT Support  14 6/5/2012 

Å 400 ... Ultimate Strength Tension 

Å 401 ... Ultimate Strength Compression 

Å 405 ... Yielding Point Tension 

Å 406 ... Yielding Point Compression 

Å 410 ... Pulsating Endurance Strength Tension 

Å 411 ... Pulsating Endurance Strength Compression 

Å 415 ... Alternating Endurance Strength 

Å 420 ... Youngós Modulus E 

Å 421 é Cyclic Hardening Coefficient Kô 

Å 422 é Cyclic Hardening Exponent nô 

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

activated! 

Material data at higher temperature 
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Residual stress as a result from 

 

Effective Plastic Strain 
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Material St14 

S-N curve Cyclic s-e curve 

Phi V1 = 0 

Phi V2 = 0,138 

Phi V3 = 0,248 

Fatigue Limits 

148MPa 

174 MPa 

194 MPa 

Theory to The Influence  
from Forming Simulation 
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Influence from Forming Simulation 


