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Exercise 3.3: Beam Thermal Loading & Unloading 

This exercise starts with a meshed model with basic properties, material, boundaries, and loads 
applied.  In the course of this exercise, elastic-plastic property definitions will be imported from 
an external file, and a load step sequence will be defined. 

Problem description 

Model Information 

The linear elastic steel material information and properties are already in the model as well 
as the boundary conditions and temperature distribution.  The temperature distribution is: 

TAPP: 400 degrees at the top of the beam 

Problem Setup 

You should copy these files: thermal_loading_unloading.hm
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Step 1: Load the model thermal_loading_unloading.hm into HyperMesh 

Desktop. 

The loaded HyperMesh database file showing the temperature loading in green and the constraints in red

Step 2: Create the elastic-pastic material definition 

1. The first step in extending the material definition card is creating the table that holds the 
stress-strain curve.  Right-click on the Load Collector section in the Model Browser and 
click the Create option. 

2. In the dialog box, enter TABLES1_StressStrainCurve for the Name and select Type as 

TABLES1.  Ensure that “Card edit loadcollector upon creation” is checked.  Click Create

to create the load collector and open the card editor. 

3. Change the TABLES1_NUM to 4 and enter the following values into the card: 

4. Click return to exit the card editor. 

5. Next the table has to be associated to a MATS1 extension.  Right-click the Steel entry in 

the Model Browser and click the Card Edit option.  In the card editor, check the box next to 
MATS1.  Click on the yellow table selector labeled TID and click the 

TABLES1_StressStrainCurve load collector to set it as the stress-strain curve table.  

Ensure that TYPE is set to PLASTIC and that LIMIT1 is set to 210.  Click return to exit the 

card editor. 
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Step 3: Create the NLPARM card to set the nonlinear analysis properties 

1. Right-click on the Load Collector entry in the Model Browser and select Create.   

2. In the dialog box, enter NLPARM for the Name and select NLPARM as the Type.  Ensure that 

“Card edit loadcollector upon creation” is checked.  Click Create to create the load 
collector and open the card editor. 

3. In the card editor, click on the entry label for NINC and set the field value to 10.  Click return

to exit the card editor. 

Step 4: Create the loadsteps 

1. On the Analysis page, click loadsteps to enter the loadsteps panel. 

2. Enter loading as the name of the first loadstep and set the type to non-linear quasi-

static.  Check the boxes next to SPC, TEMP, and NLPARM, and set them to the SPC, 

Temperature, and NLPARM load collectors, respectively.  Click create to create the 

loadstep. 

Use the same process to create two other loadsteps, called unloading which has only the 

SPC and NLPARM cards from above, and reloading, which is identical to the loading 

loadstep. 

3. To make the unloading loadstep proceed from the end state of the previous subcase, 

right-click its Load Step entry in the Model Browser and click the Card Edit option to bring 
up the card editor for that load step.  Check the CNTNLSUB entry and ensure that the 

OPTION is set to YES.  Repeat this for the reloading loadstep to complete the loading 

cycle. 
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Step 5: Run the analysis in RADIOSS, naming the file 
thermal_loading_unloading.fem

Step 6: Post-process thermal_loading_unloading.fem in HyperView 

        

The deflections contours of the thermal_loading_unloading subcases including loading, unloading, and reloading 

How is this run different from what you might see if the beam were only linear static material 
without plasticity effects?  What would you expect to see if the CNTNLSUB option had not 
been activated for the last loadstep? 


