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The value of D exceeds 1, therefore the damage will occur after this sequence of loading. 

 

 

5.5 Rainflow Cycle Counting 
 

Rainflow Cycle counting is used in fatigue calculations to simplify the fatigue load history, by omitting insignificant load peaks, which 
mostly do not influence the damage process. The best understanding can be obtained by following an example: 

The following simple 9-point example is shown with its associated rainflow algorithm: 

 

 

 

 

 

 

 

 

 

1. S=A; Y=|A-B|; X=|B-C|; X>Y. Y contains S, that is, point A.  

S=B.  

2. Y=|B-C|; X=|C-D|; X>Y. Y contains S, that is, point B.  

S=C.  

3. Y=|C-D|; X=|D-E|; X<Y. 

4. Y=|D-E|; X=|E-F|; X<Y. 

5. Y=|E-F|; X=|F-G|; X>Y.  

Count |E-F| as one cycle and discard points E and F.  

A cycle is formed by pairing range E-F and a portion of range F-G 

6. Y=|C-D|; X=|D-G|; X>Y. Y contains S, that is, point C.  

S=D.  

7. Y=|D-G|; X=|G-H|; X<Y. 

8. Y=|G-H|; X=|H-I|; X<Y. End of data. 

9. Append uncounted points up to the starting point S to the end of the history 
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1. Fatigue Table (TABFAT) 

At the bottom of the hierarchy is a TABFAT load collector, this is a one column tabular data containing load peaks scaling factors. 
This is a single load history sequence. This can be created manually, by choosing TABFAT card image for a load collector. 
TABLEFAT_NUM is used to define the number of load peaks. By clicking on Data: y, user can enter all the load peaks scaling 
factors 

 

The other option is to import a ready tabular data of .xlsx or .csv extension. User needs to open a TABLE Create utility available in 
Utility browser. Then importing options are available, TABFAT card image must be chosen: 
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3. Fatigue Event (FATEVNT) 

Next comes the Fatigue Event setup (FATEVNT card image load collector). This is basically a definition of a full event, that gathers 

all FATLOADs taking place at one time. If more than one FATLOAD is used, OptiStruct uses superposition to create an uniaxial 

loading based on these FATLOADs. 

 

 

 

4. Fatigue Sequence (FATSEQ) 

On the top of the ladder is the Fatigue Sequence (FATSEQ). As the name says, it defines a sequence of loading. For 

that, either FATEVNT or other FATSEQ cards can be used. Each referred FATEVNT or FATSEQ (it is then called sub-

sequence) is defined together with a number instances, i.e. the number of times they will be repeated. FATSEQ card 

allows a setup of very complex loading, such as is visible on the example below:  
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An example of FATSEQ definition is shown below. Please note that initially N number of instances cannot be entered through 
Entity Editor. User needs to right click on FATSEQ load collector and choose Card Edit to enable N setup (image shows N values 
entered through Card Edit and viewed in Entity Editor, with already activated N setup) 

Here: FATEVNT_1 will be first repeated 100 000 times, next when the first event is done FATEVNT_2 will be repeated 100 000 
times and finally FATEVNT_3 is going to be conducted for 100 000 times. 
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SR1 Fatigue Strength Coefficient. 

B1 First Fatigue Strength Exponent. 

NC1 
In one-segment SN curve, this is the cycle limit of endurance. 

In two-segment SN curve, this is the transition point 

B2 Second Fatigue Strength Exponent. 

FL Fatigue Limit; No damage occurs if the stress range is less than FL. 

SE Standard Error of Log(N) 

 

 These parameters then model one of following curve: 

          Fig 1a                                                                   Fig 1b 

   

                                                                                     Fig 2 

 

Figure 1a: One-segment S-N curve in log-log scale (b2=0) (Nc1 is not defined or less conservative than FL) 

Figure 1b: One-segment S-N curve in log-log scale (b2=0) (FL is not defined or less conservative than Nc1) 

Figure 2: Two-segment S-N curve in log-log scale 
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As you can see, the maximum Damage is 0.05102, which tells us that the component will fail when such loading would be applied 
approximately another 19 times.  You can also view the results for each Fatigue Event. 

 

 

6.7 Tutorial: Uniaxial Strain-Life Fatigue Analysis of a Control Arm 
 

This exercise introduces the user to setting up strain-life (E-N) analysis on a control arm model shown below using a manual setup 
method. This model is primarily 3-dimensional elements overlaid with a skin of 2D shells. The available loads include braking and 
vertical loading conditions, and both will be used in this fatigue analysis. 
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Problem Setup  

You should copy the file: en_carm.hm, load1.csv, load2.csv 

Step 1: Open the model en_carm.hm in HyperMesh Desktop  

Step 2: Create TABFAT TIMEHIST1 for the time history curve load1.csv and TIMEHIST2 for load2.csv  

Step 3: Create a new FATLOAD card FATVERT to associate the TIMEHIST1 time history curve with the Vertical load case, an 
LDM of 1, and a Scale of 5. Similarly, create another FATLOAD FATBRAKE with TID TIMEHIST2 and LCID Brake using LDM 1 
and Scale 5. 

 

Step 4: Create a new FATEVNT with 2 FATEVNT_NUM_FLOAD entries using FATVERT as the first FLOAD in the sequence and 
FATBRAKE as the second FLOAD in the sequence 

 

Step 5: Define the fatigue sequence of a single cycle (N=1) of the previously created FATEVNT in a new FATSEQ card  

 

  



eBook /  Learn Fatigue Analysis with Altair OptiStructTM      

 

  © Altair Engineering, Inc. All Rights Reserved.  /  altair.com  /   Nasdaq: ALTR /  Contact Us  

 

52 

Step 6: Create a FATPARM card with analysis type set to EN. Use the signed von Mises SGVON stress combination, SWT stress 
correction method, MPA stress units, NEUBER plasticity correction with STRESS rainflow type and survival certainty of 0.5. 
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Step 7: Activate the MATFAT section of the material properties for Aluminum to include the following fatigue parameters for strain 
life analysis: 
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Step 8: Create a new PFAT load collector and set the following properties 

 

Step 9: Create a new FATDEF fatigue definition load collector that links the skin shell elements to the fatigue element property 
PFAT 
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Step 10: Create a new load step for fatigue analysis named Fatigue 

 

Step 11: Request output using Control Cards 

 

 

Step 12: Run the analysis  

1. In the OptiStruct panel under the Analysis page, ensure that the export options: is set to all, the run options: is set to 

analysis.  

2. Click OptiStruct to run the fatigue analysis, exporting the *.fem file with the default naming convention.  

 

Step 13: Review the results in HyperView  

1. When the run has completed, from the OptiStruct panel, click on the HyperView button to launch the post-processing 

report en_carm.mvw which was automatically created from the analysis.  

2. Using the subcase selector in the Results Browser, change the active subcase to Subcase 3 (Fatigue).  



eBook /  Learn Fatigue Analysis with Altair OptiStructTM      

 

  © Altair Engineering, Inc. All Rights Reserved.  /  altair.com  /   Nasdaq: ALTR /  Contact Us  

 

56 

3. Expand the Components list in the Results Browser and click the mesh display icon next to PSOLID_2 and PSOLID_5 

to turn off the display of those components. 

 

 

4. Click the Shaded Mesh Display button to show the displayed mesh with mesh lines.  

5. Enter the Contour panel and set the Result type to Damage (s). Click Apply to contour the displayed mesh with 

damage results.  

6. Click on the Legend tab in the Contour panel and click Edit Legend… to bring up the Edit Legend checkbox. Enter the 

values as shown below and click Apply to apply the new contour maximum value and OK to exit the dialog box. (for 

Logarithmic Display) 
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EXERCISE RESULTS: en_carm.h3d 
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Tip: Import load1.csv into TABFAT load1 and import load2.csv into TABFAT load2.  

 

Step 3: Associate the time history curves & load cases using the Matrix Browser  

1. Create a new FATLOAD named FATLOAD_FX_900457 referencing LOAD1, LCID (1) IR-FX_900457. Set LDM to 1 and 

Scale to 1000.  

 

2. Duplicate this loadcase 9 times to produce a total of 10 FATLOAD cards with identical information. 
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Tip: Modifying the individual FATLOAD cards names and information can be completed through the Entity Editor or, alternatively, 
through the Matrix Browser as detailed below.  

3. Open the Matrix Browser by selecting Tools > Matrix Browser from the pull-down menu.  

4. When the new worksheet comes up, go to the selectors at the bottom of the screen. Select DataSource HMdata, 

Entities loadcols and click Query.  

5. The HyperMesh Desktop panel area shows a loadcols entity selector. Click on the entity selector and select the 

FATLOAD_FX_900457 load collector and its 9 duplicates and click proceed to close the entity selector panel and return 

to the Matrix Browser.  

*Tip: The ids of the load collectors selected should be populated in the first column of the Matrix Browser.  

6. Click to highlight the first column in the worksheet of the Matrix Browser. When the first Datanames entries are 

populated, select the options name, FATLOAD, FATLOAD_LCID, FATLOAD_LDM, FATLOAD_OFFSET, 

FATLOAD_SCALE, and FATLOAD_TID. 
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7. Click Query to load these entries into the Matrix Browser alongside their corresponding loadcol id.  

8. Change the data within the Matrix Browser as shown below: 

 

*Tip: Note that when entries in a card are changed within the Matrix Browser, the default settings of the Matrix Browser update 
the corresponding database entries within the HyperMesh Desktop database as well. Please be aware of the values and data 
entries that you are editing.  

*Tip: Note that in the Matrix Browser, certain integer data types such as ID numbers may be shown as a floating point value with 
separator.  

*Tip: Note that all of the Z-loadcase IDs utilize FATLOAD_TID 13 and the X-loadcase IDs use FATLOAD_TID 12.  

9. Switch to the Model Browser tab to review the new load collectors and verify the information. Once the information is 

correct, close the Matrix Browser.  

*Tip: There is no need to save the existing worksheet data from the Matrix Browser.  

 

Step 4: Create a new fatigue event card that references all ten of the multiaxial fatigue loads 
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Step 5: Define the fatigue sequence using a FATSEQ card with N=100 
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*Tip: Right-click on FATSEQ in the Model Browser and Card Edit to enable and update N. 

 

Step 6: Define the FATPARM card for multiaxial stress with Stress rainflow counting type and activate the option for free surface 
damage membranes. more than one damage models can be assigned by the user, if the user just specifies one, the tool calculates 
only for that Damage model, user can specify both shear and tension damage models and the tool gives out the worst result. (Refer 
FATPARM card) 
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Step 7: Extend the existing material properties to include fatigue parameters  
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Step 8: Create a new PFAT load collector and set the following properties: 

 

Step 9: Create a new FATDEF fatigue definition  

 

Tip: The knuckle component’s solid elements utilize a PSOLID property 
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Step 10: Create a new load step for fatigue analysis named Fatigue 
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Step 11: Request Damage and Life outputs in H3D format  

 

*Tip: New output request cards can be created by accessing the menu selection Tools > Create Cards > <first letter of card 
name>. Output request cards are marked with [OR] after their name. Example: DAMAGE [OR] is an output request for damage 
results. 

 

Step 12: Run the analysis in OptiStruct  

 

Step 13: Review the results in HyperView with a contour plot of the knuckle component, showing the damage 

*Tip: Edit legend and input values as shown below 
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EXERCISE RESULTS: altair_knuckle.h3d 
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Problem Setup  

You should copy the file: altair_spring_link_FOS.hm 

Step 1: Open altair_spring_link_FOS.hm in HyperMesh Desktop  

Step 2: Modify the MATFAT of the material card for MAT1_FATIGUE, deactivating the  
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SN section and activating the FOS section, setting TFLmax to 102 and HSS to 0.424 
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Step 3: Update the FATPARM card for factor of safety analysis 

 

Step 4: Update the output requests using the GLOBAL_OUTPUT_REQUESTS of the control cards to request FOS output in H3D 
format 

 

 

 

Step 5: Run the analysis in OptiStruct  

 

Step 6: Review the results in HyperView, contouring the FOS(FOS) result type in HyperView  

Tip: Use the Edit Legend dialog box to import the FOS_legend.tcl file and create the legend as shown in the results image. 
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EXERCISE RESULTS: spring_link_FOS.h3d 
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9 Seam Weld Fatigue Analysis 
 

This type of analysis is used to investigate seam welds exclusively. The method implemented in OptiStruct is based on a research 
paper Fatigue Life Prediction of MAG-Welded Thin-Sheet Structures published by M. Fermér, M Andréasson, and B Frodin. The 
method is a hot spot stress approach applicable to thin metal sheets. Hot spot stress is calculated from grid point forces at weld 
line. The method showed a good agreement with laboratory test results for sheet thickness between 1.0 mm and 3.0 mm. The 
method typically requires two S-N curves. One is a bending S-N curve which is dominated by bending stress, and the other is a 
membrane S-N curve which is dominated by membrane stress.  

 

Note on stress resultants 

When considering an element with constant cross section, let’s say cylindrical, membrane stress results purely from compressive or 
tensile forces, it causes pure tensile or compressive part of a stress that is constant throughout the thickness. Bending stress 
however is resultant from bending moments, it is a pure bending part of the stresses, characteristic stress field is provided which 
linearly changes from tensile to compressive part through neutral axis.  

A typical seam weld presents a few characteristic features that results from the welding process, the features are named as follows: 
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Overlap 

 

 

Laser Edge Overlap 

 

 

Laser Overlap 

 

The failure that is expected in seam welds is actually predicted to be in certain locations, these locations are always assumed by 
OptiStruct. For Fillet and Overlap welds they are located in the elements adjacent to weld elements, near toe of root locations: 
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Fatigue Bulk Data Cards: FATSEAM 

The FATSEAM bulk data card is used to define parameters for seam weld fatigue analysis 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

FATSEAM ID WTYPE               

  PSHELL PID1 PID2 ... ... ... ... PID7   

 

Where: 

ID 
Each FATSEAM card must have a unique ID. 

The FATPARM Subcase Information entry may reference this 
identifier. 

WTYPE Weld type. 

PSHELL Indicates that the following property fields reference PSHELL entries. 

PIDi Property identifier of weld elements 

 

FATSEAM associates weld type WTYPE to PSHELL property, which in turn contains assignment of material to a group of CQUAD4 
elements. 
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9.2 Seam Weld Properties Setup 
 

The structure for seam weld analysis is similar to the “normal” fatigue analysis, loading setup is exactly the same except the 
difference in FATPARM card and FATDEF structure: 

 

 

 

 

 

PFATSMW 

Besides the additional FATSEAM card, described in the chapter before, PFATSMW property is used instead of PFAT load 
collector. Please notice that this time it is the card image of a property. 

Following parameters are defined within PFATSMW property: 

BRATIO Critical bending ratio 

TREF Reference thickness for thickness effect consideration 

TREF_N Exponent for the thickness effect consideration 

 

 

 

SUBCASE

FATDEF

FATSEAM

PFATSM
W

MATFAT

FATPARM FATSEQ

FATEVNT

FATLOAD

TABFAT

FATDEF

Top Stress Fraction 
(TOPSTR)

FATSEAM

PSHELL

Seam weld features

PFATSMW BRATIO, TREF, 
TREF_N
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FATPARM 

The Fatigue parameters are defined as usual, except SMWLD section must be checked and METHOD of weld fatigue analysis 
must be chosen (only VOLVO is available). 

(“Volvo Method” or “Hot Spot” Stress approach is used to calculate the hot spot stress from the nodal force at weld line) 

 

When additional SMWLD is activated, FATPARM card can look as follows: 

FATDEF

Top Stress Fraction 
(TOPSTR)

FATSEAM

PSHELL

Seam weld features

PFATSMW BRATIO, TREF, 
TREF_N
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Of course, all the setup possibilities for fatigue calculation are available as for a uniaxial analysis. The SMWLD section allows 
following parameters to be defined: 

 

SMWLD 
Flag indicating that the following parameters are used for seam weld fatigue 

analysis. 

METHOD 
Seam weld fatigue analysis method. 
Default = VOLVO (VOLVO or blank) 

CORRECT 
Mean stress correction indicator. 
Default = NONE (FKM or NONE) 

SURVCERT 
Certainty of survival. 

Default = SURVCERT value on CERTNTY continuation line (0.0 < Real < 1.0) 

THCKCORR 
Thickness correction flag. 

Default = YES (YES or NO) 

 

 

MATFAT 

The MATFAT card parameters for Seam Weld Fatigue Analysis are filled in SMWLD section, it requires a setup of S-N or E-N 
diagrams, the parameters are as follows: 
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SMWLD Indicates that seam weld fatigue analysis fatigue material properties follow. 

FKMMSS_SM 
Mean Stress Sensitivity parameter for mean stress correction based on FKM 

guidelines for seam weld fatigue analysis 

A/R Defines the interpretation of the defined SN curve. 

SR1_SMi 
Fatigue strength coefficient. It is the stress range intercept of SN curve at 1 cycle 

in log-log scale. 

B1_SMi 
The first fatigue strength exponent. It is the slope of the first segment of SN curve 

in log-log scale. 

NC1_SMi In one-segment SN curve, this is the cycle limit of endurance 

B2_SMi 
The second fatigue strength exponent. It is the slope of the second segment of 

SN curve in log-log scale 

FL_SMi Fatigue Limit 

SE_SMi Standard Error of Log(N) 

 

Notice that the parameters used for building a S-N curve are exactly the same as for “normal” fatigue analysis, but each of them 
has a suffix _SMi. Here i = 1  for bending SN and i = 2 for membrane SN.  

For more information, please refer to OptiStruct Help documentation. 

 

 

9.3 Tutorial: Weld Fatigue Analysis of a Seam Welded Frame 
 

This exercise illustrates seam weld fatigue through the use of a frame structure. Users will review the welds and the partial fatigue 
setup available and will continue the modeling by creating the necessary cards to complete the fatigue setup. 
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Problem Setup  

You should copy the file: Frame_SeamWeld.hm 

Step 1: Open the model Frame_SeamWeld.hm in HyperMesh Desktop  

Step 2: Review the components of the model, paying particular attention to the seam weld elements and locations. Also review the 
existing fatigue load collectors to determine the relationship between the load steps and fatigue loading curves. 
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Step 3: Create a new FATPARM card and activate the SMWLD section and set the METHOD to VOLVO 
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Step 4: Set up a new FATSEAM card for FILLET weld types that uses the PSHELL from the seam weld property 

 

 

 

Step 5: Create a new property card of type PFATSMW which sets up necessary properties for analyzing seam welds in fatigue 
analysis  
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Step 6: Create a new FATDEF card referencing the FATSEAM id as the fatigue analysis entity type 

 

 

 

 Step 7: Extend the existing material properties to include fatigue parameters for seam welding. 
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Step 8: Create a new load step for seam weld fatigue analysis  

 
Step 9: Run the analysis in OptiStruct  

Step 10: Review the results in HyperView  

*Tip: For seam weld fatigue analysis, results are available for the elements directly connected to the weld locations 
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EXERCISE RESULTS: Frame_SeamWeld.h3d 

 

*Edit legend and input values as shown below for logarithmic display of result. 

 

 

Click Apply > ok 
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11.2  Tutorial: Fatigue Analysis under sine sweep loading 
 

This exercise introduces the user to setting up stress-life (S-N) analysis on a spring link arm subjected to frequency response (FRF) 
loading. The coupling of a FRF subcase to a fatigue simulation is similar to setting up fatigue analysis a linear static loadcase with 
the addition of a few important parameters. 
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Problem Setup 

    

You should copy the file: 7a_sine_seep_fatigue_spring_link. 

 

Step 1: Open the model 7a_sine_seep_fatigue_spring_link.hm in HyperMesh Desktop 

 
Step 2: Create a new FATLOAD card FATLOAD to reference the frf load case, SWEEP <checked>, SR 0.1, SRUNIT HZPS. 
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Step 3: Create a new FATEVNT containing the single FATLOAD 

 
 

 
 
 
 
 
 
 
 
 
 
Step 4: Define the fatigue sequence of a single cycle of the previously created FATEVNT in a new FATSEQ card 
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Step 5: Create a FATPARM card with analysis type set to SN. Use the VONMISES  stress combination, MPA  stress units, surface 
stress YES      and survival certainty of 0.92. Check the Rainflow option RTYPE to STRESS and SWEEP <checked>. 

 

Note: Make sure the MATFAT section is activated and set for MAT1_FATIGUE material: UNIT: MPA; UTS: 450; SN: <checked>; 
MEAN_STRESS_SENSITIVITY: 1slope; SRI1: 2401; B1: -0.135135; NC1: 2e6; FL: 338; SE: 0.3099. 

 
Step 6: Create a new PFAT         load collector and set the following properties 

 
 
 
Step 7: Create a new FATDEF fatigue definition load collector that links the plate shell elements to the fatigue element property 
PFAT 
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Where: 

 

 

 

 

 

 

 

 

 

 

 

 

RDMGMDL Indicates Random Response Damage Model information is to follow. 

DMi Damage models to be used in Random Response fatigue analysis. Multiple damage 
models can be specified in the three DMi fields. 

RANDOM Indicates that parameters for Random Response Fatigue are to follow; only when the 
LCID field references a Random Response Analysis Subcase. 

FACSREND Calculates the upper limit of the stress range (SREND) 

SREND 
Can be used to directly specify the upper limit of the stress range. 

Default = SREND based on FACSREND 

NBIN Calculates the width of the range of stress ranges for which the probability is calculated 

DS Can be used to directly define the width of the stress ranges 

TEXP Total Exposure time of the initial source time domain Random Loading Sample 

STSUBID References the subcase ID of a Static Subcase to account for mean stress correction 
with any loading that leads to a mean stress different from zero 



eBook /  Learn Fatigue Analysis with Altair OptiStructTM      

 

  © Altair Engineering, Inc. All Rights Reserved.  /  altair.com  /   Nasdaq: ALTR /  Contact Us  

 

127 

 
Random Response Fatigue: Input Deck 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

11.4  Tutorial: Fatigue Analysis of a cantilevered part under random loading 
 

This exercise introduces the user to setting up stress-life (S-N) analysis on a cantilevered shaped plate subjected to random 
loading. The coupling of a random subcase to a fatigue simulation is similar to setting up fatigue analysis a linear static loadcase 
with the addition of a few important parameters.  
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The random loading setup is complete, containing two PSDF of individual subcases and one coupled PSDF relating those two 
subcases. Outputs are carefully selected to limit the amount of output from the random response analysis, limiting the results to 
what is necessary to produce the fatigue analysis. 

 

Problem Setup 

You should copy the file: RandomFatigue.hm 

 

Step 1: Open the model RandomFatigue.hm          in HyperMesh Desktop 

 

Step 2: Create a new FATLOAD card FATLOAD to reference the random load case with an LDM of 1, and a Scale of 0.1. 
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Step 3: Create a new FATEVNT containing the single FATLOAD 

 

 

 

 

 

 

 

 

 

 

 
Step 4: Define the fatigue sequence of a single cycle of the previously created FATEVNT                     in a new FATSEQ card 
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Step 5: Create a FATPARM card with analysis type set to SN. Use the VONMISES stress combination, MPA stress units, and 
survival certainty of 1e-3. Check the RDMGMDL box to enable damage modeling for random fatigue and select the DIRLIK model 
as DM1. Check the RANDOM box and set a FACSREND of 6.0. 

Tip: FACSREND is used with the RMS stress from the random response analysis to calculate the upper stress range for fatigue 
analysis. For more information, see the HyperWorks Help Reference Guide for the FATPARM entry. 
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Step 6: Activate the MATFAT section of the material properties for Aluminum  to include the following fatigue parameters for stress 
life analysis: 
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Step 7: Create a new PFAT load collector and set the following properties 
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Step 8: Create a new FATDEF fatigue definition load collector that links the plate shell elements to the fatigue element property 
PFAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 9: Create a new load step for fatigue analysis named Fatigue 
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Step 10: Run the analysis in OptiStruct 

 

Step 11: Review the results in HyperView as a contour plot of damage  
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12  HyperLife 
 

HyperLife is an easy-to-learn fatigue analysis software developed on a solver-neutral framework. It provides a comprehensive 
toolset for durability analysis, directly interfacing with all the major finite element analysis (FEA) results files. With an embedded 
material library, HyperLife enables prediction of fatigue life under repetitive loadings experienced in a wide range of industrial 
applications. 

 

 

12.1  Fatigue Capabilities in HyperLife 
 

1. Stress Life (SN) and Strain Life (EN) 

Uniaxial and Multiaxial assessment options with multiple Mean stress correction theories. Various stress combination methods are 
available for Uniaxial assessment. Critical plane implementation for Multiaxial assessment. 

For Stain-Life (EN), Neuber plasticity option available for Uniaxial and Jiang-Sehitoglu plasticity model (default) for Multiaxial 
assessment. 

2. Factor of Safety  

Factor of Safety calculations based on Dang Van fatigue limit criterion which is used to predict if a component will fail in its entire 
load history. 

3. Weld Fatigue 

Weld Fatigue assessment type is available for Spot Welds and Seam Welds.  

Spot Weld: Structural stress method implementation when spot weld nuggets are idealized with CHEXA, CWELD and 
CBAR/CBEAM element representation. 

Seam Weld: Structural stress method implementation for Seam welds idealized with plate or shell elements. The approach is 
based on VOLVO method. Supported weld type is FILLET weld and the weld lines (root and toe) are automatically identified seam 
weld fatigue analysis based on VOLVO method. 

 

 

12.2  Benefits of HyperLife 
 

1. Easy to Learn 

The easy to use and easy to learn GUI will bring efficiency to simulation teams. The intuitive user experience enables novice to 
expert users to perform Fatigue life predictions at ease. 

2. Solver Neutral 

The commonly used FEA result data from leading solvers can be interfaced as input file. 

3. Accelerated Decision Making 

Perform multiple variations of analysis settings without starting a new session there by accelerating decision making and saving 
cost. 
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12.3  Fatigue methods in HyperLife 
 

HyperLife supports following methods in different categories. 

 

 

 

 

 

12.4  HyperLife Workflow 
 

The following illustrated workflows show the steps involved in performing a fatigue analysis in HyperLife. 
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