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1. FEMFAT Software

2. Analysis in Time Domain

- FEMFAT basic

- FEMFAT max

3. Analysis in Frequency Domain

- FEMFAT spectral

4. Joint Assessment in FEMFAT

- FEMFAT weld

- FEMFAT spot

- Assessment Method for Adhesive Joints

5. Non-metal Fatigue

- Assessment Method for Short Fiber Reinforced Plastics

- FEMFAT laminate



FEMFAT Software
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Software Products by Magna Powertrain
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Finite Element

Method Fatigue

Signal Processing

for Fatigue Lab

and Simulation

Acoustic

Simulation

Postprocessor

Energy

Management

Optimization

Simulation of

Joint Contact

Phenomena
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FEMFAT modules

Depending on the stress state, joining technique or analysis target different 
FEMFAT modules are used for analysis.
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Analysis Concept
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The exclusive analysis of stress in a traditional way doesnót often reveal damage 
occurrence at the right point
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Only modern fatigue analysis tools are capable of predicting critical crack locations and the number of 

load cycles until failure

Traditional view

maximum 

stress

Modern life-cycle stress analysis

critical 

location



Local Stress Concept in FEMFAT

S/N curve from the specimen is transformed depending on different influence 
factors
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Å Stress Tensors

Å Material Properties

Å Stress Gradient

Å Mean Stress Influence

Å MultiAXial Load

Å Technological Influences

Å Size Influence

Å Temperature Influence

Å PLASTic Deformations

Å SPOT Joints

Å Anisotropical Behaviour of Arc WELDs

Å etc.
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Modification of local strength data in FEMFAT

For each node of the FE-model a synthetic S/N curve is defined depending on 
local temperature, surface roughness, stress gradient, é
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Data Processing
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Å EN-AW-7020

Å DP500

Å é

Influence Factors

Material Data

Data Processing in FEMFAT

The menu items in the GUI are processed from top to bottom to create a new job.
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Å Cold Rolled

Å Rz=60µm

Å é

Node Characteristics

acting on

Groups
Load Data

Stress Data
Linear + PLAST

Non-Linear

by FEA:

by MKS or Measurement:

assigned to

considered by

FE Entities



Data Processing in FEMFAT

For the beginning it is recommended to use the default settings set in the GUI.
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Output

Report

Å Analysis Target:

- Damage

- Endurance Safety Factor

- Static Safety Factor

- Stress/ Strain Comparison

- Degree of Multiaxiality (MAX)

Analysis Parameters

Protocol of detailed node results (*.pro)

Output of 6 node results (*.dma, *.op2, é)

Visualization FEMFAT visualizer

Å All results

Å Detailed evaluation

Å 6 results

Postprocessor

Å Analysis Filter

Å Cutting Plane

Parameters



Groups
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Group-handling in FEMFAT

Groups can either be previously defined in the finite element application and be 
imported with FEM data or they can be created directly in FEMFAT
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How to define 

groups?

Define in 

Preprocessor

Specify in FEMFAT 

GUI or FEMFAT 

visualizer

Groups in 

FEMFAT

Assign properties 

in FEMFAT 

FEMFAT visualizer also provides an option for defining 

node groups. These are stored in the permanent 

scratch file (*.fps) and can be imported into FEMFAT. 



Create a group for a PID

New groups can be created in GUI or VISUALIZER
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Example

1

2

3

Go to Elements/ Physical Property Table

Select PID

Click New.

1

2

3

In GUI:

Select Nodes

Create a Group

Update GUI

1

2

3

1

2

3 In VISUALIZER:



Material Data
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Defining a material

There are two possible ways to define a material in FEMFAT. Read it from the 
material database or define a material using material generator
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User Defined Material

Automatic Generation

ǒDefinition UTS

User Modified Material

ǒHigh temp. values; E; 

UTS; Yield; Kô; nô é

Material Data of Specimen

„

UTSUCS „

Specimen

„

ὔ

Specimen

„

ὔ

Test

Material Generator

in

Material Database

in

ǒ450 materials

available

ǒexpandable

Break points/ Shape of Haigh 

diagram depends on the material 

class and come from internal 

studies of FKM and TGL



Click Stress Controlling with FKM Standard1

Defining a material using stress data

The creation of a new material requires the definition of a material class and 
certain material parameters in tension. Check diagrams after definition
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3
4

5

1

2

6

Check the Diagrams63 Name it ñUSER_Stressñ. Confirm with OK

4 Change material class to ñHeat Treatable Steelsñ

2 Click New

5 Enter UTS. Enter YS and observe the change. Confirm with OK



Influence Factors
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S/N curve ïInfluenced Parameter

Cycle limit, endurance limit and slope define S/N curve. S/N curve can be 
continued after cycle limit in three ways
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Endurance Limit

Cycle Limit

Inclination

Ὧ ÔÁÎὥ ὦȾὥ ά

‌

log(Load Cycles)

log(Stress Amplitude)

ὥ

ὦ

Miner Original

S/N curve is defined for Ὑ ρ



Influence factors

Endurance stress limit, slope and endurance cycle limit of local S/N curve are 
modified as well as specimen Haigh-diagram
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Influences Endurance stress limit Slope Endurance cycle limit

Notch influence (by relative stress gradient) ǒ ǒ ǒ

Mean stress influence ǒ ǒ ǒ
Influence of surface roughness ǒ ǒ ǒ
Technological parameter influence ǒ - -
Tempering condition ǒ - -
Technological surface treatment ǒ - -

- Shot peening ǒ - -
- Rolling ǒ - -
- Carburizing ǒ - -
- Nitriding ǒ - -
- Carbonitriding ǒ - -
- Induction hardening ǒ - -
- Flame hardening ǒ - -
- General surface factor ǒ - -

Temperature influence ǒ - -
Statistical influence ǒ - -
Forging influence (technological factor) ǒ ǒ ǒ
Cast microstructure ǒ - -



Synthetic S/N curve

The locally considered S/N curve results from the superimposed 
modification of all influences activated for the analysis.
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Mean stress influence

Test 1 and Test 2 have the same v. Mises equivalent stress for mean stress and 
amplitude stress but they evoke different damage in the specimen.
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„ „

But:

Damage 1 Ḑamage 2

„ „

Mean M1

Amplitude A1

„

„

„

„

Amplitude A2

Mean M2

Critical 

Cutting 

Plane

TEST 1 TEST 2



Mean stress influence ïInfluence on endurance limit

S/N curve is transformed due to mean stress at node. Stress amplitude is 
not taken into account for the modification

May 2021 / FEMFAT Support © MPT Engineering / Disclosure or duplication without consent is prohibited

Load Cycles

S
tr

e
s
s
 

A
m

p
lit

u
d

e

Mean Stress

S
tr

e
s
s
 

A
m

p
lit

u
d

e

UTSUCS

sALT,TC

sALT,Sm

1

3

„

„

2 Ὢ

Modification of Fatigue Stress 

due to mean stress by the factor

Ὢ
„ ȟ

„ ȟ

A stress state is defined by its mean and amplitude stress1

2 Determine endurance limit „_(ὃὒὝ,Ὓ_ά) for this given point

3 Take endurance limit at zero mean stress for influence factor Ὢ_ά

Haigh Diagram



B2

B1

ssUTS(sM)

NsUTS,sM

2

2 Map the new ultimate tensile stress on the line B1-B2

Mean stress influence ïInfluence on inclination of S/N curve

Inclination of S/N curve is modified for a given mean stress at node
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Modified Haigh diagram

Haigh diagram is differently modified in tension and compression dependent 
on the stress gradient. The modification is limited to the particular factor
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Modification of Haigh diagram:

Å Increase of the UTS due to support effect in notches

Å Different for tensile and compression stress

sA

sMUTS unnotched

Max. approx.

factor 1.5

Max. approx.

factor 1.5

UCS modified compr. strength



The standards use different roughness values (Ὑ for IABG/ Ὑ for FKM and TGL). 
If a material class is not covered in a standard, the influence is not considered.
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Surface Roughness

FKM takes the Average Surface Roughness Ὑ
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The different strengths of materials as a function of the effective diameter of 
semis, the type of material and the technological treatment are considered
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The wall thickness defined here applies only to nodes on 3D elements. For shell element 

nodes, the wall thickness is determined by the average thickness of adjacent shell elements.

Technological Size at 3D Nodes
FEMFAT determines the technological 

parameter influence factor on the basis of the 

FKM guideline. This takes into consideration 

the differing strengths of materials as a function 

of the effective diameter of the semis or the 

unfinished castings, the type of material and 

the technological treatment, e.g. tempering.

Thickness results from

adjacent shell elements

Thickness must be

defined by node

characteristic



Statistical Influence

Component S/N curve is considered to follow a log-normal distribution. S/N curve 
is modified according to the demanded survival probability.
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Range of Dispersion

is used to transform 

the S/N curve to the 

desired survival 

probability.



Isothermal Temperature Influence

FEMFAT is able to handle isothermal temperature conditions as well as 
temperature fields. There are different options for dealing with this influence.
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If the influence is solely considered using FKM guideline endurance 

limit of S/N curve is modified by the fatigue influence factor.

The S/N curve and the Haigh diagram are modified. Modification of the 

static and cyclic material parameters is carried out acc. to FKM.

FKM

FEMFAT 4.5

User Defined

FEMFAT 4.6

User defined temperature dependent material data. The S/N curve, 

Haigh diagram, cyclic stabilized „-‐curve, support factor (= stress 

gradient influence factor) and the equivalent stress are modified. 

The S/N curve, Haigh diagram, cyclic „-‐curve are modified. 

Modification of the static and cyclic parameters acc. to FKM. The 

cyclic coefficient of hardening K' is modified proportional to the tensile 

strength (acc. to UML). The cyclic hardening exponent nôis not altered.

Implemented Methods: 



Process Influence   Surface Treatment

The surface treatment influence is only considered as far as the endurance fatigue 
limit is concerned.
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Considered acc. to 

FKM guideline by 

modifying the 

endurance limit. 

Surface 

influence 

factors

Shot peening

Rolling

Carburizing

Nitriding

Inductive hardening

Flame hardening

Forging

1

2

3

4

5

6

7



Process Influence 

During the FEMFAT Standard Training, all the Influence Factors are explained in 
detail. It is also discussed how non-linear FE stresses can be considered.
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FEMFAT plast
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NEUBER correction using NEUBER hyperbola works well in small highly stressed 
areas.
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Ὂ

Ὂ
seleel= splepl= const éééé NEUBER Hyperbola
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NEUBER correction
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After NEUBER correction of upper and lower stress FEMFAT modifies the mean 
stress but uses the original amplitude to remain conservative.
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NEUBER Hyperbola
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Critical Plane and Stress 
Computation
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Cutting plane criterion (1/3)

Depending on the cutting plane (•,‎) the equivalent stresses are calculated for 
middle stress and amplitude stress. Haigh diagram is used for evaluation.
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Cutting plane criterion (2/3)

For every single evaluated cutting plane a criterion is applied to find the most 
critical point in the Haigh diagram.
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HAIGH diagram and loading points are calculated  for all cutting planes

-„ + „
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„
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ᴼ-ÉÎ
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ᴼ-ÉÎCriteria („ ὧέὲίὸ) for critical loading point:

„

„



HAIGH diagram

Cutting plane criterion (3/3)

For each loading point an evaluation is conducted depending on a specific 
criterion. The most critical cutting plane is found by the critical loading point.
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between BASIC and MAX



Analysis Target
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Damage

For each entry in the rainflow matrix a S/N curve is derived and a damage 
increment is calculated. All increments are summed up to a total damage value.
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Endurance Safety Factor

Endurance safety factor ὛὊis calculated with respect to the ultimate cycle limit 
and the stress amplitude . Safety factor ὛὊis related to the upper stress.
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FEMFAT visualizer
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FEMFAT visualizer ïDisplaying FE Entities and Results

A fast 3D post processor for displaying the structure of FEM models, definition of 
weld seams and for viewing fatigue results and FEA stresses.
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FEMFAT visualizer ïDetailed node information and preferences

In case you need detailed information about a node for your report itós possible to 
add a subwindow with detailed information.
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Analyses in Time Domain
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Which module to use?

FEMFAT max is used when loading is complex and direction of principal stresses 
are permanently changing.
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ÅSequence of stress results ÅEngine bulkhead and bearing 

cap or crankshaft with stress 

result each n° crankangle

Åsafety factor from 2 of n loading 

conditions

ÅLoad application point and/or 

boundary conditions are altering 

with time

ÅTransient sequence of stress 

results

TRANS MAX

ÅOne stress result for each 

channel (e.g. for unit load)

ÅOne load history for each 

channel

ÅModal stresses from CMS and 

modal coordinates from MBS

ÅChassis parts like:

-Knuckles, subframes,

H-Arms,...

-Body in White

-Crankshaft with modal 

approach

ÅDirection of principle stresses may 

change permanently

ÅDirection and location of forces and 

boundary conditions are constant

ÅExisting load histories

ÅMultiple channels which are 

generally not in phase

ÅTwo stress results, which can be:

-Upper and lower stress or

-Amplitude and mean stress

ÅLoad spectra for damage  

analysis

ÅConrod with dominating load 

cases ignition and inertial force

ÅEngine bulkhead and bearing 

cap (assembly and ignition)

ÅShafts with torque history

ÅMatrix of combinations (railway)

ÅDirection of principle stresses are 

constant

Å2 load conditions

Åmax. one constant loading

BASIC

CHANNEL MAX

What to ImportExamplesWhen to useModule
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FEMFAT basic

© MPT Engineering / Disclosure or duplication without consent is prohibitedMay 2021 / FEMFAT Support



FEMFAT basic for Pure Uniaxial Loading

FEMFAT basic is used when the load consists of only 2 load conditions, which may 
include an optional constant load.

May 2021 / FEMFAT Support © MPT Engineering / Disclosure or duplication without consent is prohibited

Upper stress

Lower stress

Time

S
tr

e
s
s

Number of closed

load cycles

Amplitude stress

Mean stress

Time

S
tr

e
s
s

Mean stress

Constant stress

é with Constant Stress Data Set:



Load Spectra

Load Spectra for damage analysis are made by scaling mean stress and stress 
amplitudes. Thus, the Rainflow matrix can be constructed.
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Stepped Load Spectra

Load-Time History

SyntheticGeneral

ÌÏÇὛ

ÌÏÇὔ

Synthetic Load Spectra

ὔ

Ὓ

ὴ

Filling

factor Ὢ

Rainflow

Rainflow Counting e.g.

in



Following FE-Entities 

must be part of the 

analysis group:

Relative Stress Gradient (1/2)

In order to calculate the gradient a minimum number of nodes around the 
node of interest needs to be taken into consideration
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Relative Stress Gradient (2/2)

The influence of the relative stress gradient on the endurance limit is 
determined by experiments at different relative stress gradients and notches
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BASIC ïExample
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Conrod: Uniaxial analysis based on load spectra

In this example a damage analysis of a connecting rod is performed. Loading is 
characterized by three different load cases.
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Load case 2

Stress from ignition

Lower

Load case 3

Stress from mass inertia

Upper

Load case 1

Stress from bolts

Constant 



Material Data

Materials that are not included in the FEMFAT database (> 450 materials) can be 
requested from FEMFAT support or generated by the material generator.
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Material 42CrMo4:

Å Heat Treatable (Tempered) Steel

Å ὟὝὛ ρρππ.ȾÍÍό
Å ὣὝὛ ωππ.ȾÍÍό



Load Spectra

For an endurance safety factor analysis, the load spectrum is not considered!
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Upper

Lower

Constant

Rainflow Matrix:



Node Characteristics & Influence Factors

If your stress results come from a nonlinear FE calculation you must turn off the 
Mean Stress Rearrangement!
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Assign to Group óhardeningô:

Activate Influence Factors:

Influences on fatigue strength:

Å Inductive Hardening

Å Surface Roughness

Ὑ ςАÍ(polished)

acc. to FKM

Assign to Group óALLô:



Output & Visualization

The FEMFAT visualizer is a post-processor for displaying analysis results. In 
addition, the welds and groups used in the analysis can be defined here.
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Output of Influence Factors:



FEMFAT max
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FEMFAT max for Multiaxial Loading

FEMFAT max is used when loading is complex, and the directions of principal 
stresses are permanently changing.
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π

„ „ „
„ „ „
„ „ „

ρ

„ „ „
„ „ „
„ „ „

Ễ

ά

„ „ „
„ „ „
„ „ „

Stress tensor

at FE node:

Time

steps:

Planar stress:

Å The number of time steps

in the load history corresponds

to the points in the 3D stress

space „ , „ , „ ).

Å Multiaxial loads:

- are composed of at least 3 time points and

- are characterized by the fact that the points do not 

lie on a straight line in the 3D stress space.



1) Transformation of all stress tensors

into several planes with normal vector ▪

2) Filtering of interesting planes

3) Generation of the load histories 

of the stress components

FEMFAT max transforms the stresses of the stress history into several planes and 
repeats the procedure until the maximum damaging plane is found.
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Criterion of critical cutting plane in FEMFAT max
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‎

Ɑ
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•

◄

▪

Ɑ▪

4) Rainflow counting in all selected planes

5) Stress Rearrangement (FEMFAT plast)

6) Damage analysis (Influence Parameter Method)

7) The cutting plane with maximum damage is

assumed to be the critical plane for fatigue failure
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Rainflow counting

Rainflow counting is a two-parameter procedure. The full stress history must be 
reflected in the rainflow matrix by counting the closed hysteresis.
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In FEMFAT basic a Load Spectra is used. In FEMFAT max, the local stress history 
is Rainflow counted, whereby two methods are available.
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Results in closed 

hysteresis only.

Rainflow counting methods in FEMFAT max

method 5.0
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Results in

closed & open 

hysteresis.

(= residuals).

Ὀ Ὀ Ὀ

Residuals

Default



channelMAX
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Data processing in channelMAX

Channel based modeling requires the definition of unit loadcases for each loading 
direction.

May 2021 / FEMFAT Support © MPT Engineering / Disclosure or duplication without consent is prohibited

Ὢὸ Ὢὸ Ὢ ὸ

π

„ „ „
„ „ „
„ „ „

ρ

„ „ „
„ „ „
„ „ „

Ễ

ά

„ „ „
„ „ „
„ „ „

Stress tensor

at FE node:

Time

steps:

Ὂ

ɇὪὸ

Ὂ

ɇὪὸ

Ὂ

ɇὪ ὸᴺ

Ὂ

ɇὪὸ

Ὂ

ɇὪὸ

Ὂ

ɇὪ ὸᴺ

Ὂ

ɇὪὸ

Ὂ

ɇὪὸ

Ὂ

ɇὪ ὸᴺ

Stresses from

Unit Loadcase

Load-Time

History

Channel 1 Channel 2 Channel 3



Average Relative Stress Gradient

In five steps a weighted stress gradient is calculated over all channels. The 
weighting factor is the maximum stress amplitude per channel.
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Compression of load-time histories

Data reduction by compressing the load history is possible. Itôs possible to omit 
intermediate points or small partial cycles.
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In this case all three load histories are equivalent
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F

t

Compression of load-time histories - Disregarding intermediate points

Each time no channel has a peak points are omitted. As soon as one single 
channel has a peak, the point is taken into consideration.
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channelMAX ïExample
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Bending:

Drive Shaft: Multiaxial analysis based on unit loads & load-time histories

In this example, a multiaxial fatigue analysis is performed for a drive shaft. The 
unit load cases are combined with the corresponding load histories.
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Channels

The compressed load time histories can also be exported and imported again.
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Uncompressed: Compressed:

Channel Definition



Visualization & Detailed Results Group

To save memory, detailed results are usually only exported for critical areas. For 
this purpose, an Analysis Group named óDETAILED RESULTSô is defined.
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Detailed Results

The detailed result output can be defined in the module-specific output menu.
CSV and RPC binary format is also available.
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transMAX
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Data processing in transMAX

A sequence of stress results must be defined for transient analyses. Applications 
are alternating loads or non-linearities (material, geometry, temperature).
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Relative Stress Gradient

FEMFAT searches the extreme principal stresses. The maximum difference is 
relevant for relative stress gradient.

May 2021 / FEMFAT Support

T
im

e

S
te

p
 1

s1

s2

sN

Find 3 sMax and 3 sMin, one for each 

principal stress history

3

From nine possible combinations of 

3 sMax and 3 sMiné

4

é calculate Nine ĂDifference-

Tensorsñ Ds= sMax -sMin

5

Calculation of nine Mises

stress amplitudes

6

Gradient is calculated for the 

two time steps that cause the 

biggest Mises stress amplitude. 

T
im

e

S
te

p
 2

T
im

e

S
te

p
 N

Imported stresses 

are added

1

Min xxs
p

ri
n

c
_

x
x

i=1 to N

Max xx

Min yys
p

ri
n

c
_

y
y

i=1 to N

Max yy

Min yy

Max zz

s
p

ri
n

c
_

z
z

i=1 to N

Calculation of principal 

stress histories

2

© MPT Engineering / Disclosure or duplication without consent is prohibited



transMAX ïExample
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Bulkhead & Bearing Cap: Multiaxial analysis of transient stress states

The transient stress states of the rotating load are used in transMAX for an 
endurance safety analysis.
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Time Steps

In FE-Analysis is applied every 15Á(360Á/15Á= 24 steps).
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Scratch & Animation of Stresses

The scratch files are created for the current analysis group. Enlarging the analysis
group after the scratch file has been created leads to errors. Reducing is possible.
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Analysis Target, Charts & Visualization

Various charts (S/N curve, Stress History, ...) can also be displayed directly in the 
FEMFAT GUI in the Visualization menu after the calculation.
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Fatigue Analysis by
Modal Stresses
in channelMAX
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MBS + channelMAX
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Hybrid Models - FE + MBS + channelMAX

FEMFAT ChannelMAX provides the possibility of performing parallel integration of 
FEM and MBS and operational strength analyses.
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HARMONIC + channelMAX
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HARMONIC + channelMAX

The modal coordinates and the modal stresses are the basis for a modal fatigue 
analysis in channelMAX.
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Analysis Process in HARMONIC

HARMONIC uses transfer functions to compute a dynamic systemôs response in 
terms of modal coordinates.
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System Behavior:

Transfer Functions

from FE File:

Input:
Ὢ , Ὢ , Ὢ, Ὕ Σ Χ
from *.hcf File:Eigenfrequency Analysis

Ÿ Modal Stresses for FEMFAT

Optional Input:
ὃ‫
from *.txt File:

Frequency Response Analysis:
(Unit Loadcase with an excitation of 9.81m/s2)

Output:    é without Optional Input
Ÿ Modal coordinates in time domain for FEMFAT



Analyses in Frequency Domain
FEMFAT spectral
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Motivation: Body-In-White

Simulations in time domain with long time signals (typically necessary for random 
loading) lead to very high computational effort.

May 2021 / FEMFAT Support

Road excitation

Acceleration 

excitation

Side force 

excitation

Signals with 

random 

characteristics!

ÅHigh frequency vibration of firing excitation

ÅShaker tests (electronic devices, automotive components)

ÅTurbulence (aerospace)

ÅWind/wave excitation (buildings)

Åé

Excitation examples:
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Time

Load

Frequency

Load - PSD

Frequency Domain ïFourier Transformation

Analysis is performed in the frequency domain using Fourier Transformation, 
where the loads are defined as power spectral densities (PSDs).
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2
FT

Power Spectral Density (PSD) = 

Square of Fourier Transformed Signal =

Mean Value of ñPower of the signalò
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Small displacements and linear elastic material behaviour can be approximated 
with sufficient accuracy by a linear relationship.
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ÅLinear Time-Invariant (LTI) Systems

Property)-(System

 Response-Impulse...)(
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th
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)()()( www FHU =

Linear Time-Invariant

System

Fourier-transformation:

Convolution in time-domain => Multiplication in frequency-domain

Output-Signal = Superposition 

of  time-shifted Impulse-

Response-Functions

Advantage:

Simple multiplication in frequency-domain
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Analysis Technique in Time Domain

In time domain rainflow counting is done for each cutting plane and S/N curve is 
displayed for the most damaged rainflow entry on the cutting plane.
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Analysis Technique in Frequency Domain

For each associated equivalent stress PSD (result from application of cutting plane 
method) a stochastic rainflow matrix is estimated for damage calculation. 
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Computation time acceleration compared to time domain analysis is a factor of 
about 140 !!!
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PSD:

Force

Brake Disc Cover with courtesy of BMW

Analysis in time domain with channelMAX:

Å 1.2 million time points

Analysis in frequency domain with SPECTRAL:

Å 2000 spectral lines Å from 0 to 500 Hz
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Advantages:

ÅFast method (structural analysis, fatigue analysis) 

ÅLoad-case superposition in FEMFAT (very flexible)

ÅSimple combination of different load situations

ÅSimple simulation chain (no multi-body simulation, reverse FFT not required)

Disadvantages:

ÅLinear elastic behavior assumed/required (superposition) 

ÅNot suitable for deterministic loads

Conclusion:

ÅFEMFAT spectral is a reliable and effective tool for damage analysis of

multi-axially stochastically loaded systems.

Summary and Outlook

Joints and short fiber reinforced plastics can be analyzed. Future Developments 
are methods for the assessment of mixed signals (stochastic + deterministic).
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Joint Assessment in FEMFAT
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FEMFAT weld
Fatigue Assessment of Welds
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The finite element model needs to be built being conform to the modelling 
guidelines 

Finite Element 

Modelling acc. to 

Modelling Guideline

1

FEMFAT modelling guideline foré

2D & 3D elements 3D elements

Modeling of welds in which shell 

elements are welded to solid 

elements is analogous to pure 

shell welds. Stresses in the solid 

element are not considered for 

analysis.

In the current FEMFAT weld 

version there are no specific 

modeling guidelines for welds 

made up of solid elements only.

In some cases it can be useful to 

deactivate consideration of the 

relative stress gradient influence 

in the notch bases of 3D welds. 

Node color C200 (or group name 

C200) can be used to switch off 

the influence automatically for 

the respective nodes.

Solid Weld

With this method, which is 

currently only available for 

ChannelMAX, the weld roots and 

toes are analyzed based on a 

relatively coarse volume mesh 

with no rounding radiuses by 

means of stress interpolation  

method. Stresses are compared 

to a master S/N curve which is 

based on many tests. 

2D shell elements

The joint sheets are also simply 

represented as shell elements, 

independent of the joint and weld 

type. The detailed geometry of 

the welds is not modeled.
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