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CAD model import via IGES neutral file 
 
 
A simple CAD model of a valve block is to be imported into Roshaz via the IGES file format and loaded 
with a uniform internal pressure as a demonstration of the processes involved. Advantage of symmetry in 
the geometry is to be taken. 
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From the start up dialog, 
 
select CAD 

From the file browser that appears select the file valve.igs 
 
The text console window then displays information from the 
header of the file and a summary of the file contents. 
 
A dialog window appears with settings to control the import 
of the IGES file  
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Below you see a console text window display. This is an “old style” IGES file using trimmed surfaces (in 
modern files you would expect to see solid BREP entities). No formal solid volume data exists. However 
the trimmed surface entities after stitching together (which is performed automatically by Roshaz) will 
define a closed water-tight skin which is used to define a solid volume. 
 
In this form of IGES file each entity is defined completely independently of any other entity. No data is 
shared, end point definitions of curves and lines are defined separately for each line, surface boundary 
lines are not shared with adjacent surfaces. Thus everything that is over laid on top of each other in 3D 
geometric space has to be merged together. The entities will not have exactly the same coordinate 
positions and will differ slightly. Therefore a geometric tolerance is assumed for the merging process to 
decide whether parts are coincident or not. The value chosen for the tolerance is critical, too small and 
insufficient merging takes place and the solid will have “holes”, too large and some important geometric 
features may be collapsed and lost. Roshaz will decide a tolerance value based on the units given in the 
file header. However this may be a generic setting in the CAD program and can be wrong, inappropriate 
or simply unsuitable for the model. Therefore it may be necessary to have more than one attempt at 
importing the CAD model with different tolerance values. 
 
 



 

Roshaz Software Limited 
www.Roshaz.com 

In the IGES file import dialog check the “Build volume with free faces” (if this is not done a volume can 
be easily constructed after import using the “Volume” icon and “All” faces) and click the continue button. 
 

 
 
The console text window displays:- 
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A line connectivity plot is displayed. All lines are green, this is correct and means that all lines have been 
successfully merged, all lines are shared between adjacent faces. A red colour would indicate a 
connectivity of one caused by a failed merge. A blue colour would indicate a connectivity of three and a 
possibility of too much merging or a problem with the original CAD model. White lines with a 
connectivity of zero are not a problem, some shape entities use lines in their definitions, these lines will 
not be used as face boundaries. 
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Click on the binoculars icon (on the left) and display the volume as a new plot. 

 
Click on the split volumes icon. 
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In the split volume dialog that appears click on the create shape button. In the shape definition dialog 
click on the YZ plane button. Three points appear in the display, these points define a plane which will be 
used as the cutting tool. Click apply and the plane is created, control returns to the first dialog box. Make 
sure that the volume has been selected as the part to split. Click apply and when the split is finished close 
the dialog box. 

 
Two volumes now appear. 
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Hover the mouse over the volume label as shown below, when the volume highlights right click on the 
mouse and a pop up menu appears (if you have difficulty zoom in first on the label to make it easier to 
pick out). Then click on delete. 
 

Under the tools menu select prune geometry, because only the volume has been deleted and not the 
underlying geometry that was used to define it. This command also removes that geometry, any geometry 
not used as part of a volume definition is deleted. 
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Under the attributes menu select properties and apply with the default settings. Select the volume and 
assign the property to the volume. 
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Rotate image to a give a plan view of the model (use spray can icon on left to re-paint the image), and 
then click on define/edit set icon. 
 

 
Select the poly pick tab sheet, check face, click on draw polygon, then draw a polygon around the inner 
faces of the model using the left mouse button to define vertices of the polygon. The final vertex is 
defined by a right mouse button click. Do not attempt to place the final vertex on top of the first. Then 
click apply. 

 
 



 

Roshaz Software Limited 
www.Roshaz.com 

 
Rotate image away from plan view. One possibly more unwanted faces may have been selected by the 
polygon pick. These have to be removed. Change radio button in dialog to remove items and select the 
single pick tab sheet. Click select and click on the unwanted faces and apply. 
 

 
Click on the Action tab sheet, and click the “add to plot” button. Check that only the internal faces that 
can see fluid pressure have been plotted. Edit the selection if necessary (use spray can icon to update 
image). When satisfied with the selection click the apply button and close the dialog. 
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Under Attributes select loading then Case Title. 

 
Enter case title:- 
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Under loading select Face Pressure 3D 

 
In the dialog select the set we just created and enter 25 as the constant pressure, click apply and close. 
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Under the attributes menu select support. Call the support RX , check rigid against direction 1, click the 
top apply button, select the faces on the YZ plane and click apply after each face selection. 

 
 
Similarly repeat for the Y direction supports on the XZ planes, change label to RZ, make sure direction 1 
is free and direction 2 is now rigid, click top apply button, then select the top and bottom faces, clicking 
bottom apply after each selection. 
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Finally apply the Z direction support on the XY plane. Change label to RZ with only direction 3 as rigid 
and click the top apply button. Select the one face on the XY plane, apply and close the dialog. 
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Select the global mesh icon  
 

 
Set the target size to 3 

 
Select the mesh all volumes icon 
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The mesh will appear 
 

 
With the model meshed, the nodal supports and nodal forces can be displayed and checked. 
 
First erase the mesh from the display. Click on the hand with cloth icon on the left and click on the hand 
with –1 to wipe the last item displayed (the mesh). 
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Click on the binoculars icon and select nodal restraints 

 
Check that the nodal supports are displayed as expected. 
 
The size of the nodal supports can be varied, under the view menu select vector sizes. 
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Also display the nodal forces (set colour as red) 
 

If all is well then proceed to next page, otherwise delete or edit loading and/or supports as required. 
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Save the model (click on usual floppy disc icon). The model is now ready to solve. The default solver can 
be chosen under the analysis menu. 
 

 
For the Roshaz solver click on analysis type under the analysis menu and select the iterative solver. 
 

Finally click on submit under the analysis menu and click on the submit job button 
A DOS window created by the solver appears, this shows progress of the solution and will close 
automatically (so long as the last check setting is not set) when the solution completes. Results from the 
analysis are then read into Roshaz and displayed automatically. 
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Use the black/white toggle switch icon on the left to change the background. Use the hand on cloth icon 
on the left and select the question mark on hand from the fly out menu to get a dialog to select items to 
remove from the display.  

 
The rainbow icon brings up the results display settings dialog 
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Select the displacements tab sheet and set the scaling to 250, click the spray can repaint icon. 

 
This now clearly shows the expansion of the structure under pressure. 
 
Click the icon above to change results attribute. 
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Select maximum principal stress and apply. 

 
There is a stress “hot spot”. Open the results attributes dialog and change the results type from nodal to 
elemental, click apply and close. Select the results settings dialog and on the first tab sheet, change 
contour type to filled.  

 
The discontinuities in the contours across element boundaries give a visual indication of the coarseness of 
the mesh in not adequately handling the high stress gradient in this region. 
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Under the mesh menu ensure that the mesh unlocked by the toggle switch. 

 
We are going to delete the results and mesh and set a finer mesh locally in this region. 
 
Under the delete menu, delete the results. Display the volume (in black against a white background). 
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Highlight the line as shown above with the cursor, right click and select mesh size from the pop up menu. 
 
Set mesh size to 1 and apply. 
 

 
 
Re-mesh by clicking on the mesh all volumes icon. 
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Re-submit the analysis to the solver. 

 
 
The contours are now clearly better aligned across element boundaries. Set element results type back to 
nodal. 
 
On the results display settings set the contour plot method to solid lines. 
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Under the view menu select element boundary display. 
 

 
 
In the dialog select no mesh (assuming that element hidden line removal is being displayed). This gives a 
clear image of the contour lines. 
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Wipe the hidden line removal from the plot. 
 
Under results menu select plot loads/results on a cut. 
 

 
Select points on the intersection of the bore with the YZ plane and a point/node on the smaller outer 
diameter of the cross tube and click apply. 
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The results can be wiped from the display, but the cut results will remain. 

 
 
Alternatively loads and moments acting on a planar slice through the mesh may be evaluated from the 
results. 
 
  

 
 
 


