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Cleaning Up a “Meshy” Situation 
A guide for troubleshooting meshing issues in SolidWorks Simulation 
By 
Seth Bischoff, CAE Support Engineer 

We all know the feeling.  You spend a significant amount of time investigating your analysis situation.  You have all of the materials 
applied.  The contacts, fixtures, and external loads have been set up to your satisfaction.  You are confident that you are on the 
ǊƛƎƘǘ ǘǊŀŎƪΦ  bƻǘƘƛƴƎ ƭŜŦǘ ǘƻ Řƻ ōǳǘ ƳŜǎƘ ŀƴŘ ǊǳƴΦ  IƻƳŜ ŦǊŜŜΗ  .ǳǘ ǿŀƛǘΧ  ¸ƻǳ ƘŀǾŜ ŀ ƳŜǎƘƛƴƎ ŜǊǊƻǊΦ  ²Ƙŀǘ ǘƻ ŘƻΚ  CƻǊ ƭŀǊƎŜ or 
complex models, trouble shooting a meshing issue can seem like a daunting task.  Where to start?  Meshing issues can throw a 
monkey wrench into the analysis process at the least opportune times.  They can be tough to diagnose.  After the model finally 
ƳŜǎƘŜǎΣ Ƙƻǿ Ŏŀƴ ȅƻǳ ōŜ ŎŜǊǘŀƛƴ ǘƘŀǘ ǘƘŜ ƳŜǎƘ ƛǎ ŀ άƎƻƻŘέ ƻƴŜΚ  ²ƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ŀ ŦŜǿ ǎƛƳǇƭŜ ǘŜŎƘƴƛǉǳŜǎΣ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴǎ Ŏŀƴ be 
ŀƴǎǿŜǊŜŘ ŀƴŘ ȅƻǳ Ŏŀƴ ŦŜŜƭ ŎƻƴŦƛŘŜƴǘ ƛƴ ȅƻǳǊ ŀōƛƭƛǘȅ ǘƻ ƘŀƴŘƭŜ ŀƭƳƻǎǘ ŀƴȅ άƳŜǎƘȅέ ǎƛǘǳŀǘƛƻƴΦ 

Failure Diagnostics 
The first place to look for meshing help is Failure Diagnostics.  This tool is built into SolidWorks 
Simulation to help identify problem areas in a mesh.  To access the tool, right click on the mesh 
folder and select Failure Diagnostics.  The dialog box pictured to the right should pop up.  It con-
tains four boxes listing the failed components, mesh status, failed faces, and failed edges.  At 
first glance, this may appear to be an invaluable tool.  It lists all the problem areas as well as tips 
ƻƴ Ƙƻǿ ǘƻ ŎƻǊǊŜŎǘ ǘƘŜƳ ōǳǘ ƛǘ ƛǎƴΩǘ ŀǎ ǳǎŜŦǳƭ ŀǎ ƛǘ ƛƴƛǘƛŀƭƭȅ ŀǇǇŜŀǊǎΦ  Lǘ ǇǊƻǾƛŘŜǎ ŀ ƎŜƴŜǊŀƭ ƛŘŜŀ ƻŦ 
where the problem areas are but that is typically where its utility ends.  The tip in the status box 
is usually too generic to be of real assistance and can often lead down the wrong path.  My ad-
vise is to click on the failed items, which will highlight in the design area, get a good idea of 
where the problems are and move on. 

Mesh Controls 
The real tool to solve meshing issues is mesh control.  Mesh con-
trol is a tool provided by SolidWorks Simulation to locally refine 
the mesh in a specific area.  This is where the majority of the fo-
cus should be placed when solving meshing issues.  See the mesh 
control dialog box to the left.  In the Selected Entities box, faces, 
edges, reference points and components can be selected for 
mesh refinement.  Either use the mesh density slider, the mesh 
ǇŀǊŀƳŜǘŜǊ ōƻȄΣ ƻǊ ǘƘŜ ά¦ǎŜ ǇŜǊ ǇŀǊǘ ǎƛȊŜέ ŎƘŜŎƪ ōƻȄ ǘƻ ŎƻƴǘǊƻƭ 
ǘƘŜ ƳŜǎƘ ŎƻƴǘǊƻƭ ǎƛȊŜΦ  ¢ƘŜ ά¦ǎŜ ǇŜǊ ǇŀǊǘ ǎƛȊŜέ ŎƘŜŎƪ ōƻȄ ǿƛƭƭ 
apply a Simulation calculated mesh size to the selected entities.  
Simulation calculates this mesh size based on component size 
and shape.  This is a particularly useful option for problem com-
ponents in an assembly.  The slider bar and mesh parameters box 
values are linked.  Dragging the slider bar adjusts the element 
size in the Mesh Parameters box and vice versa.  By default, the 

initial mesh control size is half of the global mesh size.  This can be adjusted either up or down to 
suit the situation.  The ratio box in the Mesh Parameter dialog box controls how many layers of 
elements will be used to transition from the mesh controlled area to an adjoining global element 
sized portion of the mesh.  This option is not often changed.   
 

On a side note, applying mesh controls is always a better option than reducing the global element 
size.  Arbitrarily reducing the global element size results in a larger than necessary mesh which can 
significantly increase solution time.  Once the user becomes familiar with applying mesh controls, it 
will become evident that this is the better option. 
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Divide and Conquer 
bƻǿ ǘƘŀǘ ǿŜ ƘŀǾŜ ŘƛǎŎǳǎǎŜŘ ǘƘŜ ǿŜŀǇƻƴ ŦƻǊ ŎƻƳōŀǘƛƴƎ ƳŜǎƘƛƴƎ ƛǎǎǳŜǎΣ ƭŜǘΩǎ ŘƛǎŎǳǎǎ ǿƘŜǊŜ ŀƴŘ 
how to use it.  As stated before, Failure Diagnostics should be the first place to look to find the 
problem areas.  Sometimes, the list of problem areas can be daunting.  In this situation, there is a 
simple method to follow that can expedite the troubleshooting process.  Divide and conquer! 
 

For assemblies, this is a simple concept.  To do this, open the problem component.  Create a new 
Simulation study and mesh the component using the default mesh size.  Jot down the default mesh 
size and tolerance.  With this information in hand, go back to the assembly and apply mesh controls 
ōŀǎŜŘ ƻƴ ǘƘŜ ƳŜǎƘ ǎƛȊŜ ŦǊƻƳ ǘƘŜ ǇŀǊǘ ƭŜǾŜƭ ǎǘǳŘȅ ǘƻ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ƛƴ ǘƘŜ ŀǎǎŜƳōƭȅΦ  ¢ƘŜ ά¦ǎŜ ǇŜǊ 
ǇŀǊǘ ǎƛȊŜέ ƻǇǘƛƻƴ ǿƛƭƭ ŎƻƳŜ ƛƴ ƘŀƴŘȅ ƘŜǊŜΦ  !ǎ ƴƻǘŜŘ ŜŀǊƭƛŜǊΣ ǘƘƛǎ ŀǇǇƭƛŜǎ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎΩ ŘŜŦŀǳƭǘ 
mesh size as a mesh control.  At times, applying this part level default mesh size does not allow a 
component to mesh in the assembly.  This is because the mesh control does not give you the option 
to apply a mesh tolerance.  To get around this, change the global mesh tolerance to the tolerance 

used while meshing the specific component.  Switch between the tolerances suggested for the spe-
cific components until you find one that works for everything.  
 

For a part level analysis, the divide and conquer method is a little less straight forward but just as 
effective.  The first step is to add an Extruded Cut to the part which eliminates approximately 75 
percent of the model.  Try to leave only the portion of the model that seems to be causing the most 
trouble.  Apply the necessary mesh controls to mesh the remaining portion of the model.  Once the 
first portion of the model is meshed, edit the Extruded Cut and back it off a little, thus introducing 
more of the model into the mesh.  Repeat this process until the entire component is meshed.  Note 
that the global mesh size and tolerance become smaller when the model size is reduced.  As more 

Is My Mesh Good Enough? 
Once the entire model is meshed, the concern shifts to the quality of the mesh.  Different 
meshes will yield different stress values.  Which one is correct?  Before any stress values 
can be trusted, stress convergence must be achieved.  There are a couple ways to do this.  
The first is to note the max stress, refine the mesh in the highest stress areas using mesh 
controls, rerun the analysis and again note the max stress.  If the stress changes by less than 

5% between iterations, the stress values can be 
considered converged.  The second method to 

achieve mesh convergence is to use adaptive meshing.  This refines the mesh in the high 
stress areas automatically.  To use this, right click on the study name and select Proper-
ties.  Click on the Adaptive tab.  Select h-adaptive.  This will reduce the mesh size in the 
high-stress areas.  Set the target accuracy.  The number of loops sets the max number of 
times that the mesh will be refined if the target accuracy is not met.  The last option is 
mesh coarsening.  This will coarsen the mesh in the lower stressed areas, improving solu-
tion time.  After adaptive meshing is set up, run the analysis.  Note that the study runs 
multiple times.  Upon solution completion, right click on the Results folder and select 
ά5ŜŦƛƴŜ !ŘŀǇǘƛǾŜ /ƻƴǾŜǊƎŜƴŎŜ DǊŀǇƘέΦ  {ŜƭŜŎǘ ŜƛǘƘŜǊ ¢ŀǊƎŜǘ !ŎŎǳǊŀŎȅ ƻǊ aŀȄ Ǿƻƴ aƛǎŜǎ 
Stress.  The result will be a graph similar to the one to the right.  The plot should level off 
when stress convergence is achieved. 

of the model is brought back, note that the global mesh size will remain at the low value 
ŦǊƻƳ ǘƘŜ ƛƴƛǘƛŀƭ ŎǳǘΦ  ¢ƘŜ ǎƳŀƭƭŜǊ Ǝƭƻōŀƭ ƳŜǎƘ ǎƛȊŜ Ŏŀƴ ōŜ ƪŜǇǘ ƻǊ ƘƛǘǘƛƴƎ άwŜǎŜǘέ ǿƛƭƭ ǊŜŎŀƭŎǳπ
late the default mesh size.  It may be necessary to apply more mesh controls if the default 
mesh size is recalculated. 


