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Mission Statement
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DRD Technology helps engineering teams accelerate 
product development. With in-house expertise spanning the 
entire range of physics, we ensure customers succeed when 
using Ansys simulation tools for virtual prototyping and 
design verification.



Technical Support Contact Coordinates
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Support:
(918) 743-3013  x1
support@drd.com 

Or through our website at 
www.drd.com 

For more than five years, I have worked closely with DRD Technology to execute tactical and strategic 

initiatives here at EaglePicher due to our unprecedented growth. We've been very happy with DRD and 

will continue to work with them as our business partner for using Ansys tools effectively and efficiently.

- Doug Austin
Director of Research and Development

mailto:support@drd.com
http://www.drd.com/


Objective

• Model solid bodies as shells and provide the associated advantages

• Compare three different methods of extending and connecting surfaces for load transfer
• Extensions and Shared Topology
• Connect Mesh Tool
• Weld Mesh Tool

• Identify the advantages of each method and when they should be used. 
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Shell Modeling Overview

• Convert’s solid components into surfaces, particularly beneficial for thin-walled bodies

• Improves computational efficiency and streamlines model preparation for analysis

• Quicker meshing and a significant decrease in node/elements

• For thin structures, shell elements can produce accurate results with fewer 
nodes/elements compared to solids in bending cases

• Thickness can be used as a parameter for iterative studies
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Mid-surfacing, Extending, and Shared 
Topology
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Part I
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Discovery to Mechanical Workflow
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• Solid Assembly (0.2 in Global Element Size)

Solid/Shell Comparison
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• Shell Assembly (0.2 in Global Element Size)

Solid/Shell Comparison
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• Solid Model Mesh Statistics • Shell Model Mesh Statistics

Solid/Shell Comparison
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Node Count Ratio: 𝑁𝑠ℎ𝑒𝑙𝑙/𝑁𝑠𝑜𝑙𝑖𝑑 ≈ 0.07 ≈ 1/14 



Solid Model Analysis Test

• Solve Time: 1 m 15 s (4 cores)

• Mesh set to 0.2 in (not refined further)

Shell Model Analysis Test

• Solve Time: 22 s (4 cores)

• Mesh set to 0.2 in (not refined further)

Solid/Shell Comparison
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Solve Time Ratio: 𝑡𝑠𝑜𝑙𝑖𝑑/𝑡𝑠ℎ𝑒𝑙𝑙 ≈ 3.4



Part I Conclusion
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• Quick workflow and problematic geometry is easy to deal with

• Very customizable in how surfaces extend and which edges to apply shared topology

• No contacts needed; the solid model required 30 and took time to ensure scoping was 
correct

• You can view shared nodes with Display | Color | By Body Connection

• Workflow is very straightforward, especially for those familiar with CAD

• Shared Topology prevents parallel part meshing
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Mid-surfacing and Connect Mesh Tool
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Part II
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Using Mid-surface without Extension
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Meshing using the Connect Tool
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Connect Shell Mesh
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Connect Settings
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Geometry/Named Selection

Define order of connections with variability in Scoped Bodies, 
Connection Option, and Connection Tolerance

Yes/No; Yes - allows for multiple Connection Tolerance values

≤ Connection Size; Used to determine which bodies 
should connect to other bodies. Higher values 
connect more bodies together while small values may 
cause some connections to be missed

Size to discretize edges before connecting them; 
Default is the Global Element Size

All to All: Connects all possible entities within the scope
Free to All: Connects only unconnected edges to the rest of 
entities within the scope
Free to Free: Connects only unconnected edges within the scope

Checks if the 2 faces to be 
connected are in the same plane; 
if so, intersection is not performed

Yes/No; No - skips intersecting 
the connecting entities

Documentation Link:
https://ansyshelp.ansys.com/account/secured?returnurl=/Views/Secured/corp/v252/en/wb_msh/msh_connect.html



• Part I Mesh Statistics • Part II Mesh Statistics

Part I/Part II Comparison
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Part II Conclusion
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• Less customizability compared to Part I, but much quicker

• Does not create additional connection bodies, just extends surfaces

• No need to extend surfaces or create additional surface bodies for connections

• Highly automated and easy to implement

• Handled at the mesh level, opening the door for parallel part meshing

• Simple process for cases where parts just need to be connected for load transfer

• Gets past problematic geometry with ease
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Parallel Part Meshing
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24 Total Bodies

1 Core

1 Core

1 Core

1 Core

4 Total Cores6 Bodies Each



Mid-surfacing, Assigning Welds, and Weld Mesh 
Tool

22

Part III
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Discovery to Mechanical Workflow 
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Welded Shell Mesh
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Weld Settings
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Continuous Seam/Intermittent Seam

Element through the weld’s thickness

Helpful when assigning multiple welds at once

Documentation Link:
https://ansyshelp.ansys.com/account/secured?returnurl=/Views/Secured/corp/v252/en/wb_msh/msh_Weld.html

Default is the Global Element Size; should be reduced for welds with high curvature

HAZ (Heat Affected Zone); creates a layer with heat-affected reduction in properties

Generates Named Selections for Weld and HAZ created bodies/layers

Allows material definition for weld bodies created during meshing

Allows thickness definition for weld bodies created during meshing

When two parts to be welded together are close, the Connection Tolerance 
value should be less than the gap between the parts to be welded



• Part I Mesh Statistics • Part III Mesh Statistics

Part I/Part III Comparison
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Part III Conclusion
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• Discovery Premium is required to utilize the automatic Weld curve creation tool

• Highly automated workflow vs designing/meshing solid welds; especially for models 
with a great amount of welds

• Handles bad geometry and overlap with ease (no need for extra steps)

• Welds can be defined as normal/angled/normal&angled, and can be controlled with 
various settings to customize as required

• The mesher creates unique weld bodies which can be assigned their own materials and 
properties, and can easily feed into additional workflows

• Mainly handled at the mesh level, allowing for parallel part meshing
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Which Method Should You Use?
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• Use Method 1 (Extensions & Shared Topology) for direct control or complex connections

• Use Method 2 (Connect Mesh Tool) for quick connections between parts for load transfer

• Use Method 3 (Weld Mesh Tool) for weld fatigue analysis. Stay tuned for a future webinar 

on this topic. 
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Wrap Up

The recording and 
slides for this webinar 
are in our Technical 
Resources Library.

If you are not on our 
mailing list, or are 
unsure if you are, 
please let us know at 
support@drd.com and 
we can add you!
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Wrap Up
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Thank-you for Watching!

January 13, 2026 31

Questions?
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