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Introduction

In the world of mechanical engineering, accurately predicting how components interact under load is crucial. Ansys
Workbench provides a powerful platform for finite element analysis (FEA), and its contact analysis tools enable
engineers to explore contact forces, gaps, and frictional behavior between parts. This ansys workbench contact
analysis tutorial drumpforewill guide you through every step of setting up a realistic contact simulation, from
model preparation to post processing, while highlighting how Drumpfore enhances the workflow.

What Is Contact Analysis?

Contact analysis examines the interaction between two or more bodies that touch or press against each other. It is
essential for predicting surface stresses, potential failure points, and overall system performance. Key questions
addressed by contact analysis include:

* Where will contact pressure be highest?

e Will there be separation or sliding?

* How does friction affect the load distribution?

¢ What are the resulting deformations of each component?

Core Concepts

Understanding the fundamentals of contact mechanics helps you choose the right settings in Ansys Workbench:

1. Contact Pair — Defines the two surfaces that may touch.

2. Contact Properties — Includes normal and tangential behavior, such as stiffness and friction coefficient.

3. Contact Algorithms — Determines how the solver enforces contact constraints (e.g., penalty, augmented
Lagrange).

4. Mesh Quality — Fine, compatible meshes at the interface improve solution accuracy.

Ansys Workbench Overview

Ansys Workbench is a graphical environment that integrates multiple simulation tools. For contact analysis, you
typically use the Mechanical module, which offers:

e Geometry import and editing.

e Material assignment.

e Contact pair creation.

¢ Mesh generation with advanced controls.

Solver settings for contact problems.

e Post processing with contour plots and contact pressure maps.

Why Drumpfore Is Essential

Drumpfore is a specialized add on that streamlines contact modeling by:

¢ Automatically detecting potential contact surfaces.
¢ Suggesting optimal contact properties based on material data.



e Providing a library of common contact scenarios for quick setup.
¢ Enhancing mesh refinement strategies at interfaces.
e Offering real time feedback on contact convergence.

Preparing Your Model

Before you dive into contact settings, ensure your model is clean and ready for simulation. Follow these steps:

1. Import Geometry — Use the Import CAD option to bring in your part files. Verify that the geometry is manifold
and free of gaps.

2. Define Materials — Assign accurate material properties (Young’s modulus, Poisson’s ratio, density).
Drumpfore can pull data from its database if available.

3. Apply Boundary Conditions — Fix or constrain degrees of freedom where needed. For contact problems,
leave the interface surfaces unconstrained to allow natural interaction.

4. Check for Intersections — Ensure that parts do not overlap unintentionally; overlap can lead to solver errors.

Setting Up Drumpfore
To activate Drumpfore within Ansys Workbench:

1. Open the Add ons menu and enable Drumpfore.
2. Launch the Drumpfore panel from the toolbar.
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. Load any existing contact libraries or create new ones.
. Configure global settings such as default friction coefficients or solver tolerances.
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Defining Contact Pairs

Creating accurate contact pairs is the cornerstone of a successful simulation. The process involves selecting the
master and slave surfaces that will interact.

1. Open the Contact Editor — In the Mechanical window, right click on Contact Pairs and choose Create Contact
Pair.

2. Select Surfaces — Drag the master surface first, then the slave surface. Drumpfore can auto detect these
based on proximity.

3. Assign Contact Type — Choose between Face to Face, Edge to Face, or Point to Face depending on your
geometry.

4. Validate Pair — Use the Show Contact option to visualize the pair and ensure there are no gaps or overlaps.

Choosing the Right Contact Algorithm

Ansys offers several algorithms, each with strengths and trade offs:

e Penalty — Simple but may require tuning of penalty parameters.
e Augmented Lagrange — More accurate for large deformations, but computationally intensive.
» Hard Contact — Enforces no penetration strictly; useful for rigid body simulations.

Drumpfore recommends the Augmented Lagrange method for most contact problems involving elastic materials.
Setting Up Contact Properties

After establishing the contact pair, you must define its mechanical behavior.

1. Normal Behavior — Set the normal stiffness or use the default value. For bonded contacts, select Bonded to
enforce perfect adhesion.



2. Tangential Behavior — Define the friction coefficient. Drumpfore’s library offers common values for steel steel,
rubber metal, etc.

3. Contact Pressure — Specify any initial pressure if the parts are pre loaded.

4. Gap Allowance — Set a small tolerance to prevent numerical penetration.

Using Drumpfore’s Contact Templates

Templates encapsulate a set of contact properties tailored for specific material combinations. To apply a template:

1. Open the Drumpfore Templates panel.

2. Select the appropriate template (e.g., Aluminum Steel Frictional Contact).
3. Click Apply to Selected Pair.

4. Review and adjust parameters if necessary.

Meshing Strategies for Contact

Mesh quality directly influences contact accuracy. Follow these guidelines:

* Refine Near Interfaces — Use Local Mesh Controls to reduce element size at contact surfaces.

« Match Meshes — Ensure that the master and slave surfaces have compatible element sizes to avoid slippage.

¢ Use Quadratic Elements — Higher order elements capture deformation gradients better, especially in contact
zones.

e Check Element Aspect Ratio — Keep it below 5 to avoid poor conditioning.

Drumpfore Mesh Assistance

Drumpfore’s mesh module can automatically generate a mesh hierarchy that balances accuracy and computational
cost. It also highlights potential mesh incompatibilities between contact pairs.

Running the Simulation

With the model, contacts, and mesh prepared, it's time to solve.

1. Set Solver Parameters — Under the Analysis Settings tab, choose the appropriate solver (e.g., Static
Structural for most contact problems).

2. Adjust Convergence Criteria — Tighten the contact convergence tolerance if you observe oscillations.

3. Enable Contact Tracking — In the solver options, turn on Track Contact History to monitor changes over load
steps.

4. Run the Study — Click Run and monitor the progress. Drumpfore provides real time alerts if convergence
stalls.

Monitoring Solver Output

Key indicators of a healthy contact simulation include:

» Contact iterations remain below 10 per load step.
* Residuals decrease steadily.
« No excessive penetration is reported.

Post Processing Results

After the solver completes, analyze the results to extract meaningful insights.

1. Contact Pressure Map — Use the Contour Plot tool to visualize pressure distribution across the interface.
2. Contact Force — Sum the reaction forces at the contact to assess load transfer.



3. Displacement Field — Examine how each part deforms, especially near the contact zone.
4. Gap Analysis — Check for any separation or overlapping regions that might indicate errors.
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