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ANSYS Workbench 14 Static Structural Tutorials: A Comprehensive Guide

When engineers and researchers need to predict how a structure will behave under various loads, ANSYS

Workbench 14 offers a powerful and intuitive platform for static structural analysis. Whether you are a seasoned

simulation professional or just starting out, this guide will walk you through every step—from setting up a new

project to interpreting results—using the latest tutorials and best practices for the 14th version of Workbench. By

the end, you’ll have a solid foundation to tackle real-world design challenges with confidence.

Why ANSYS Workbench 14 for Static Structural Analysis?

ANSYS Workbench 14 continues the tradition of providing a unified environment where geometry, meshing,

physics, and post �processing are seamlessly integrated. Its user �friendly drag �and �drop interface reduces the learning

curve, while the built �in solver capabilities deliver high �accuracy solutions for complex engineering problems. For

static structural studies, the software’s ability to handle linear and nonlinear material behavior, contact interactions,

and large deformations makes it an indispensable tool in aerospace, automotive, civil, and product design sectors.

Moreover, the 14th release introduced enhanced scripting capabilities and improved data management, allowing

users to automate repetitive tasks and maintain consistent workflows across multiple projects. The tutorials covered

in this article are tailored to leverage these features, ensuring that you can replicate and extend the examples in

your own work.

Getting Started with ANSYS Workbench 14

Installation and Licensing

Before you dive into simulation, verify that your system meets the hardware requirements for Workbench 14. The

installer typically checks for a compatible operating system, sufficient RAM, and a supported graphics card. Once

installed, you’ll need to activate your license—either through a network license server or a standalone license file.

The activation process is straightforward: launch the license manager, enter your credentials, and confirm the

license status. If you encounter any issues, consult the official ANSYS licensing guide or contact support.

Interface Overview

Upon launching Workbench, you’ll see the Project Schematic, which serves as the central hub for all components. 

The toolbox on the left provides quick access to common modules such as Geometry, Model, Mesh, and Results.

The middle pane displays the current component, while the right pane shows the property editor. Familiarizing

yourself with these panels will streamline the process of building and analyzing models.

Project Setup

Start by creating a new project file. Drag the Static Structural system from the toolbox into the Project Schematic. 

Double �click the Modelcell to open the Workbench interface for geometry creation. Workbench 14 supports multiple

geometry sources, including native CAD tools, imported STEP or IGES files, or simple primitive shapes. For

beginners, creating a basic geometry directly within Workbench reduces the number of steps and keeps the

workflow contained.



Building a Simple Static Structural Model

Geometry Creation

Open the DesignModeler tool by double �clicking the Geometrycell. Use the sketching tools to draw the

cross �section of a beam or a plate, then extrude it to the desired length. Keep the geometry simple at first; the goal

is to understand the workflow before adding complexity. Once the geometry is finalized, close DesignModeler and

return to the Project Schematic.

Material Definition

Double �click the Model cell again and navigate to the Engineering Data tab. Click New Materialand define the

material properties—Young’s modulus, Poisson’s ratio, density, and any temperature �dependent behavior if needed.

For standard materials like steel or aluminum, you can import predefined libraries. Assign the material to your

geometry by selecting the solid body and applying the material from the property editor. Proper material

assignment is critical, as it directly influences stress and deformation predictions.

Boundary Conditions

In the Model cell, open the Static Structural component. Under the Model tab, choose Boundary Conditions

and apply constraints such as fixed supports, rollers, or symmetry planes. Next, apply external loads—forces,

pressures, or thermal loads—using the same interface. Pay attention to load direction and magnitude; incorrect

application can lead to unrealistic results or solver failure.

Meshing Strategies

Meshing is the bridge between the geometry and the solver. Double �click the Mesh cell to open the Mesh tool. 

Workbench 14 offers automatic meshing, but customizing element sizes can improve accuracy. For a beam, use a 

finer mesh near the supports where stress gradients are high. Select Element Type  (e.g., Solid 8 �node Hexahedral

) and adjust the Maximum Sizeparameter. After generating the mesh, run a mesh quality check to ensure aspect

ratios and skewness are within acceptable limits.

Running the Simulation

Solver Settings

Double �click the Study cell to configure solver parameters. In Workbench 14, the Solver Settings panel allows you 

to choose between linear and nonlinear analysis, set convergence tolerances, and specify the number of iterations. 

For most static problems, a linear solver with default settings suffices. However, if you’re dealing with large 

deformations or material nonlinearity, switch to a nonlinear solver and adjust the Residual Tolerance  accordingly.

Monitoring Convergence

Once the study is set, click Run. The solver will generate a log file indicating progress. Watch the residuals and the

number of iterations; a steady decline to below the tolerance threshold signals a converged solution. If the solver

fails to converge, consider refining the mesh, adjusting load steps, or modifying boundary conditions.

Troubleshooting Common Issues

•  Mesh �Related Problems: Poor mesh quality can cause solver instability. Use the mesh checker and refine 

elements near high �stress regions.

•  Load Step Size: Large load steps may lead to divergence in nonlinear analyses. Reduce the step size or 

increase the number of sub �steps.

•  Incorrect Material Assignment: Double �check that the material is correctly applied to all parts of the geometry.



•  Solver Errors: Review the log file for specific error messages and consult the ANSYS error database.

Post �Processing and Result Interpretation

Stress and Strain Visualization

After a successful run, double �click the Results cell to open the post �processing interface. Use the Contourstool to

display von Mises stress, normal stress, or strain distributions. Adjust the color scale to highlight critical regions. For

a beam, you’ll typically see higher stresses near the fixed support and lower stresses at free ends.

Deformation Plots

Activate the Deformed Shapeview to visualize how the structure deforms under load. Scale the deformation by a

factor (e.g., 100x) to make it visible. This visual confirmation helps verify that the model behaves as expected

physically. If the deformation appears unrealistic, revisit boundary conditions or material properties.

Report Generation

Workbench 14 allows you to generate comprehensive reports automatically. Click Reportand choose the desired

format (PDF or HTML). Include sections for model geometry, material data, boundary conditions, mesh statistics,

and key results. Adding screenshots of contour plots enhances the readability of the report for stakeholders.

Advanced Topics Covered in Workbench 14 Tutorials

Nonlinear Material Models

For applications involving plasticity, hyperelasticity, or viscoelasticity, Workbench 14 supports advanced material 

models. In the Engineering Data section, create a new material and select the appropriate model, such as Elastic 

Isotropic with hardening or Hyperelasticfor rubber-like materials. Assign the material to your geometry and

ensure the solver settings enable nonlinear analysis. Tutorials demonstrate how to calibrate material parameters

against experimental data.

Contact Analysis

When two or more bodies interact, contact modeling becomes essential. Workbench 14 provides a contact

manager where you can define surface �to �surface or point �to �surface contacts, friction coefficients, and separation

criteria. Tutorials illustrate how to set up a simple contact between a bolt and a plate, and how to interpret contact

forces and pressure distributions.

Dynamic Loading in Static Solver

Even though the solver is static, you can simulate dynamic effects by applying time �dependent loads in a quasi �static 

sense. By specifying load steps and using the Timetab, you can observe how a structure responds to transient

loads without invoking a full dynamic solver. This approach is useful for impact or vibration studies where the

dynamic response is not critical.

Optimization and Design
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