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Introduction

In the world of engineering simulation, ANSYS Workbench has long stood as a powerhouse for modeling, 

analyzing, and validating complex systems. Whether you’re designing aerospace components, automotive parts, or 

consumer electronics, the ability to predict failure modes before a prototype ever leaves the drawing board can 

save time, money, and resources. However, as simulation tools grow in complexity, so do the challenges of 

managing the data generated during a failure analysis. This is where Datamartoresteps in—a robust data

management platform that seamlessly integrates with ANSYS Workbench, streamlining the entire workflow from

pre �processing to post �processing.

In this comprehensive tutorial, we’ll walk through the entire process of conducting a failure analysis in ANSYS

Workbench while harnessing the power of Datamartore. From setting up your environment to interpreting the

results, you’ll gain a clear, step �by �step understanding of how these tools work together to deliver reliable,

repeatable, and data �driven insights.

What is ANSYS Workbench?

ANSYS Workbench is an integrated simulation platform that unifies a broad array of engineering analysis tools. Its

modular structure allows engineers to:

•  Design and import geometry from CAD packages.

•  Create physics �based models—structural, thermal, fluid, and more.

•  Generate high �quality meshes tailored to each analysis type.

•  Run simulations using powerful solvers.

•  Visualize results and perform post �processing.

One of the platform’s key strengths is its data interoperability. Engineers can transfer models and results between

different modules and even export them to external tools for further analysis or reporting. This flexibility is essential

when you need to manage large datasets or collaborate across multidisciplinary teams.

Understanding Failure Analysis

Failure analysis in engineering involves identifying the mechanisms that lead to structural or functional failure.

Common failure modes include:

•  Stress concentrations and fatigue.

•  Thermal gradients leading to expansion or contraction.

•  Corrosion or material degradation.

•  Unexpected load paths due to design changes.

By simulating these scenarios, engineers can predict where a component might fail under real operating conditions.

This predictive capability allows for design optimization, material selection, and risk mitigation before a physical

prototype is built.

The Role of Data in Failure Analysis



Modern simulations generate massive amounts of data. Tracking, storing, and analyzing this data efficiently is

critical for accurate results. Traditional file �based workflows can become unwieldy, especially when dealing with:

•  Multiple simulation runs.

•  Large mesh files.

•  Complex post �processing scripts.

Datamartore addresses these challenges by providing a centralized repository, version control, and powerful

querying capabilities—all designed to keep your data organized and accessible.

Introducing Datamartore

Datamartore is a data management platform tailored for engineering simulations. It offers:

•  Centralized storage for geometry, mesh, solver results, and metadata.

•  Automated version control and audit trails.

•  Integration with popular CAD and CAE tools.

•  Customizable dashboards for real �time monitoring.

•  Advanced analytics and machine �learning integration.

When paired with ANSYS Workbench, Datamartore enhances workflow efficiency, reduces data loss risks, and

enables teams to focus on engineering rather than data housekeeping.

Preparing Your Environment

System Requirements

Before diving into the tutorial, ensure your system meets the following:

1.  Operating System: Windows 10/11 (64 �bit) or a supported Linux distribution.

2.  CPU: Minimum 4 cores, 8 threads. 16 cores recommended for large simulations.

3.  RAM: 16 GB minimum; 32 GB or more for complex models.

4.  GPU: Optional for accelerated rendering; NVIDIA or AMD with 4 GB VRAM.

5.  Storage: SSD with at least 500 GB free space.

6.  Software: ANSYS Workbench (latest release) and Datamartore client installed.

Installing Datamartore Client

The Datamartore client is a lightweight application that connects your local workstation to the Datamartore server.

Follow these steps:

1.  Download the client from the Datamartore portal.

2.  Run the installer and follow the on �screen prompts.

3.  Enter the server URL, username, and password provided by your IT administrator.

4.  Verify the connection by clicking “Test Connection.” A green checkmark indicates success.

Once connected, you’ll see a sidebar in ANSYS Workbench that allows you to push and pull data directly to and

from Datamartore.

Step �by �Step Failure Analysis Tutorial

1. Importing Geometry

Begin by importing the CAD model you intend to analyze. In ANSYS Workbench:



1.  Open the “Geometry” module.

2.  Click “Import” and select your file (e.g., STEP, IGES, or native CAD format).

3.  Use the Import Settings dialog to adjust units, scaling, and tolerance.

4.  Once imported, click “Save” to store the geometry in the project tree.

After saving, push the geometry to Datamartore:

1.  Right �click the geometry node.

2.  Select “Upload to Datamartore.”

3.  Assign a descriptive tag (e.g., “Component_A_v1”).

4.  Confirm the upload. The client will display a progress bar and a success message.

2. Defining Materials

Accurate material properties are essential for realistic failure predictions. In the “Engineering Data” module:

1.  Click “Add Material” and choose a base material (e.g., aluminum alloy 7075).

2.  Edit the material’s mechanical, thermal, and fatigue properties.

3.  Save the material and link it to the geometry by dragging it onto the relevant faces or volumes.

Upload the updated material library to Datamartore for version control.

3. Setting Boundary Conditions

Boundary conditions define how the model interacts with its environment:

1.  Open the “Model” module and add a new “Static Structural” study.

2.  Define load cases (e.g., axial load, pressure, thermal gradient).

3.  Apply constraints (fixed support, symmetry, etc.).

4.  Validate the setup by running a quick check for any unassigned loads or constraints.

Once satisfied, push the boundary condition set to Datamartore.

4. Meshing the Model

The mesh quality directly impacts solution accuracy. In the “Mesh” module:

1.  Choose an appropriate element type (e.g., tetrahedral for complex geometries).

2.  Set global mesh size or use local refinement around stress concentrators.

3.  Run the mesh generator and review the mesh statistics (element count, quality metrics).

4.  Adjust mesh parameters if necessary to balance accuracy and computational cost.

After finalizing the mesh, upload it to Datamartore. This step ensures that future simulations can reuse the mesh,

saving time.

5. Configuring Solver Settings

Solver configuration determines how the simulation runs:

1.  Navigate to the “Solve” module.

2.  Select the solver (e.g., Mechanical, CFD).

3.  Configure solver controls such as convergence tolerances, time step size, and solver type.

4.  For failure analysis, enable Fatigue or Failure Criteria modules.

After setting up, push the solver configuration to Datamartore.

6. Running the Simulation

Execute the analysis by clicking “Solve.” Monitor progress via the solver log and the Datamartore dashboard, which



displays real �time status updates.

Once completed, download the results back into the local project. Verify the solution by inspecting:

•  Stress distribution plots.

•  Deformation contours.

•  Fatigue life estimates.

7. Post �Processing and Result Interpretation

In the “Results” module, use the following techniques to interpret failure modes:

•  Maximum Principal Stress: Identify critical points where failure is most likely.

•  Von Mises Stress: Compare with material yield strength.

•  Fatigue Life: Locate areas with predicted life below acceptable thresholds.

•  Apply Failure Criteria (e.g., Lankford, Maximum Stress, or Failure Index) to map failure zones.

Export key plots and data to CSV or PDF for reporting. Datamartore can automatically archive these outputs and

link them to the corresponding simulation run.

Leveraging Datamartore for Advanced Analytics

Data Versioning and Audit Trails

Every upload to Datamartore creates a new version. This feature allows you to:

•  Track changes between iterations.

•  Rollback to a previous state if a new simulation introduces errors.

•  Generate audit reports for compliance purposes.

Custom Dashboards and Real �Time Monitoring

Using Datamartore’s dashboard builder, create visualizations that display:

•  Solver performance metrics.

•  Resource utilization (CPU, memory).

•  Progress of multiple concurrent simulations.

These dashboards provide instant insight into simulation health, enabling proactive adjustments.

Integrating Machine Learning

Datamartore supports data export to machine �learning pipelines. By feeding historical simulation data into a

predictive model, you can:

•  Predict failure probabilities for new designs.

•  Identify design sensitivities.

•  Automate design optimization loops.

While this requires additional setup, the payoff in design efficiency can be significant.

Common Pitfalls and How to Avoid Them

Inadequate Mesh Quality

Low �quality meshes can produce inaccurate results or cause solver convergence issues. Always validate mesh

statistics and refine near critical features.



Incorrect Material Properties

Using outdated or incorrect material data leads to erroneous predictions. Keep your material library updated and

cross �check with manufacturer datasheets.

Overlooking Boundary Conditions

Missing or misapplied constraints can drastically alter stress distributions. Double �check that all loads and supports

are correctly assigned.

Ignoring Solver Convergence

Failing to monitor convergence can mask underlying numerical problems. Use Datamartore’s real �time logs to catch

divergence early.

Future Trends in Failure Analysis

The field of simulation is evolving rapidly. Key trends include:
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