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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 raktefitie
applied. The contacts, fixtures, and external loads have been set up to your satisfaction. You are confident that paheare o
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complex models, trouble shooting a meshing issue can seem like a daunting task. Where to start? Meshing issues can throw
monkey wrench into the analysis process at the least opportune times. They can be tough to diagnose. After the mgdel finall
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Failure Diagnostics ([_] I
The first place to look for meshing help is Failure Diagnostics. This tool is built into Soli % “ﬁ %I@I

Simulation to help identify problem areas in a mesh. To access the tool, right click on thel 2= =R IEL TS TR
folder and select Failure Diagnostics. The dialog box pictured to the right should pop up.

tains four boxes listing the failed components, mesh status, failed faces, and failed edg

first glance, this may appear to be an invaluable tool. It lists all the problem areas as well | Failure Diagnostics A

where the problem areas are but that is typically where its utility ends. The tip in the statu
is usually too generic to be of real assistance and can often lead down the wrong path. |
vise is to click on the failed items, which will highlight in the design area, get a good ic
where the problems are and move on.

% | + Mesh Controls
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“f % The real tool to solve meshing issues is mesh control. Mesh c— = 23;?;? t';,:,?,ire T?n
Mesh Control 2 ; . . i . P : Ary
] trolis a tool provided by SolidWorks Simulation to locally refine | the following: -Check
v X the mesh in a specific area. This is where the majority of the fo- | 9ometry.
. o -Increase mesh

P ~1| cus should be placed when solving meshing issues. See the mesh

N control dialog box to the left. In the Selected Entities box, fac S, =

edges, reference points and components can be selected E el

mesh refinement. Either use the mesh density slider, the mesh
LI N} YSGSNI 02ES 2NJ GKS 4! asS LISNJ LI NI &aAl §¢ OK
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[Juse per part size apply a Simulation calculated mesh size to the selected entities.
Simulation calculates this mesh size based on component Sige Edge-1
and shape. This is a particularly useful option for problem com- Eggg:g
& J ' ponents in an assembly. The slider bar and mesh parameters box  gdge-4
e fine 11 values are linked. Dragging the slider bar adjusts the element Edge-S

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

Mesh Density

»

Mesh Parameters A1 suit the situation. The ratio box in the Mesh Parameter dialog box controls how many layers of
& |n b elements will be used to transition from the mesh controlled area to an adjoining global element
& | 0,3835318%n e i sized portion of the mesh. This option is not often changed.
L 1} 4
% 15 v 2| [ 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
[SymbolSettings v significantly inc_rease solutipq time. Once tht_a- user becomes familiar with applying mesh controls, it
will become evident that this is the better option.
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Divide and Conquer
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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 ?[@

Simulation study and mesh the component using the default mesh size. Jot down the default

size and tolerance. With this information in hand, go back to the assembly and apply mesh co=—————————————
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mesh size as a mesh control. At times, applying this part level default mesh size does not a
component to mesh in the assembly. This is because the mesh control does not give you the ¢
to apply a mesh tolerance. To get around this, change the global mesh tolerance to the tolel

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 ju
effective. The first step is to add an Extruded Cut to the part which eliminates approximately /5

percent of the model. Try to leave only the portion of the model that seems to be causing the most :J
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

of the model is brought back, note that the global mesh size will remain at the low value
FNRY (GKS AyAdGAFf Odzio ¢KS avliffSNI If20lf
late the default mesh size. It may be necessary to apply more mesh controls if the default

Coarse Fine

ol Settings ¥ |

I Elplions: Adaptive | Flow/Thermal Effects | Remark |
Adaptive method

ON
® . mesh size is recalculated.
hg;:j:::;:m Is My Mesh Good Enough?
Low High Once the entire model is meshed, the concern shifts to the quality of the mesh. Different
Target accuracy: N ®x meshes will yield different stress values. Which one is correct? Before any stress values
Local (Faster) albalSlowey | CAN be trusted, stress convergence must be achieved. There are a couple ways to do this.
Accuracy bias: N The first is to note the max stress, refine the mesh in the highest stress areas using mesh
PR 3 s controls, rerun the analysis and again note the max stress. If the stress changes by less than
BT ieih casmeating 5% between iterations, the stress values can be oo O

considered converged. The second methodfto

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 Rroper- : ] : : :
ties. Click on the Adaptive tab. Seleeadaptive. This will reduce the mesh size in the |~
high-stress areas. Set the target accuracy. The number of loops sets the max number, &f :
times that the mesh will be refined if the target accuracy is not met. The last op'z[)n iSuso] - ; :
mesh coarsening. This will coarsen the mesh in the lower stressed areas, improving solyz| .. \\
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 oo o0 120 1@ 2w 3w
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h-Adaptive Convergence Graph
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Stress. The result will be a graph similar to the one to the right. The plot should leyel off =y st tomsercmzrs
when stress convergence is achieved. 00
For more information about how you can take advantage of this technology, please contact 3DVision Technologies at 1-800-745-3136, or at www.3dvision.com.
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