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Introduction

Designing composite structures has become a cornerstone of modern engineering, from aerospace wings to 

high �performance sporting goods. With the advent of sophisticated CAD tools, engineers can now create intricate 

composite lay �ups, optimize fiber orientations, and simulate real �world behavior—all within a single software 

package. Among the leading platforms, CATIAstands out for its powerful composites module and intuitive grid

design workflow.

This tutorial will walk you through every stage of the catia composites grid design tutorial—from setting up your

environment to generating a fully optimized composite part ready for manufacturing. Whether you’re a seasoned

CATIA user or a newcomer exploring composites, this guide will give you the practical knowledge and best �practice

insights you need to master grid �based composite design.

What Is CATIA Composites Grid Design?

CATIA’s composites module allows you to model, analyze, and optimize fiber �reinforced materials. The grid design

approach is a systematic way of defining the lay �up across a part’s surface by overlaying a grid of control points.

Each grid cell can be assigned a specific fiber orientation, thickness, or material type, giving you fine control over

the final laminate.

Key benefits of grid design include:

•  Precision – Control fiber placement at the millimeter or even sub �millimeter level.

•  Flexibility – Quickly change orientations or material stacks without rebuilding the entire part.

•  Efficiency – Reduce design iterations by visualizing the lay �up in real time.

•  Integration – Seamlessly link the composite model to structural analysis, manufacturing, and documentation 

workflows.

In the following sections, we’ll dive into the practical steps needed to create a composite grid in CATIA, customize

your lay �up, and export the design for analysis or fabrication.

Preparing Your CATIA Environment

Before you begin, make sure your CATIA installation includes the Composites add �on. The steps below assume

you’re using CATIA V5 with the Composites module enabled.

1. Install the Composites Add �on

1.  Open the Tools !’ Add �ons !’ Manage Add �ons menu.

2.  Locate “Composites” in the list and click Install.

3.  Restart CATIA to activate the new features.

2. Create a New Part Design

1.  Navigate to File !’ New !’ Part.

2.  Choose a neutral reference plane (XY, XZ, or YZ) for your grid.

3.  Set the units (mm or in) in the Part Design workbench.



3. Define Material Libraries

CATIA uses material libraries to assign properties to each fiber layer. You can import existing libraries or create

custom entries.

•  Importing – Use File !’ Import !’ Composites Material Library to bring in .mat files.

•  Custom Materials – In the Composites Materials dialog, click New and define fiber, matrix, and void properties.

Having a well �organized material library speeds up the grid design process and ensures consistency across

projects.

Creating the Composite Grid

With your environment set, you’re ready to start building the grid. The grid is essentially a mesh of points that

define the boundaries of each composite cell.

Step 1: Launch the Grid Design Tool

1.  Switch to the Composites workbench.

2.  Click Grid Design from the toolbar.

3.  Choose the reference face where the grid will be placed.

Step 2: Define Grid Spacing

Grid spacing determines the resolution of your lay �up. Finer grids provide more detail but increase computational

load.

•  Enter X and Y spacing values in the Grid Parameters panel.

•  Use Auto for automatic spacing based on part size.

•  Preview the grid on the selected face.

Step 3: Adjust Grid Alignment

Align the grid to key features or design intent.

1.  Use the Align to Geometry option to snap grid lines to edges or fillets.

2.  Apply Offset values to shift the grid relative to the reference face.

3.  Verify alignment by inspecting the Grid Preview window.

Step 4: Confirm Grid Creation

Once satisfied, click Apply to lock in the grid. The grid will now appear as a set of editable points on the face.

Assigning Fiber Orientations and Stack Sequences

Now that the grid is in place, the next step is to define what each cell will contain. In CATIA, this involves specifying

fiber orientations, layer thicknesses, and material stacks for each grid cell.

1. Selecting Cells

1.  Use the Selection Tool to click on individual grid cells.

2.  Hold Ctrl to select multiple cells simultaneously.

3.  Right �click and choose Properties to open the cell editor.

2. Defining Fiber Orientation

Fiber orientation is crucial for tailoring stiffness and strength.

•  Enter the desired angle (0° to 90°) in the Orientation field.



•  Use Auto �Orient to align fibers with the part’s local geometry.

•  Apply Symmetry settings for mirrored lay �ups.

3. Setting Layer Thickness and Stack

Composite parts often consist of multiple layers with varying thicknesses.

•  In the Layer Stack section, click Add Layer and assign a material from your library.

•  Specify thickness (e.g., 0.2 /mm) and orientation for each layer.

•  Use Repeat to duplicate a stack across multiple cells.

4. Using Smart Tools

CATIA offers smart features to automate repetitive tasks.

•  Smart Layout – Automatically distributes layers across a grid based on weight or stiffness targets.

•  Smart Orientation – Adjusts fiber angles to minimize stress concentrations.

•  Click Apply Smart after setting parameters to let the software compute the optimal distribution.

Optimizing the Composite Lay �up

After assigning basic properties, you’ll want to optimize the lay �up for performance and manufacturability. CATIA’s

optimization tools help you balance weight, strength, and cost.

1. Structural Analysis Integration

1.  Open the Analysis Design workbench.

2.  Import your composite part and set up a Finite Element Analysis (FEA) model.

3.  Run a Modal or Static analysis to assess stress and displacement.

2. Evaluate Results

Use the Results Viewer to identify high �stress zones.

•  Highlight cells exceeding allowable stress limits.

•  Adjust fiber orientations or add reinforcing layers.

•  Re �run the analysis until the design meets criteria.

3. Weight Optimization

Reduce material usage without compromising strength.

•  Use the Weight Optimization tool to suggest thinner layers where possible.

•  Apply Material Substitution to replace heavier fibers with lighter alternatives.

•  Track changes in the Weight Report to ensure compliance with project constraints.

4. Manufacturability Checks

Ensure the lay �up is feasible for your chosen manufacturing process.

•  Check for Fiber Overlaps that could cause resin pooling.

•  Verify that fiber angles are within the limits of the lay �up machine.

•  Use the Manufacturing Feasibility analysis to flag problematic areas.

Exporting the Composite Design

Once optimized, you’ll need to export the composite design for analysis, fabrication, or documentation.

1. Exporting to NASTRAN or Abaqus



1.  In the Composites workbench, click Export !’ NASTRAN or Abaqus.

2.  Choose the desired file format (.dat, .inp).

3.  Map material properties and lay �up details to the target solver’s nomenclature.

2. Generating 3D Printing G �Code

For additive manufacturing, export the part as a G �Code file.

•  Use the 3D Print tool to define printing orientation and support structures.

•  Export as STL or OBJ for slicer software.

3. Documentation and Bill of Materials (BOM)

Generate a comprehensive BOM for production.

•  Open the Part Design workbench.

•  Click Tools !’ Bill of Materials to list all materials, thicknesses, and fiber orientations.

•  Export the BOM as CSV or Excel for downstream processes.

Troubleshooting Common Issues

Even experienced users encounter challenges. Below are common pitfalls and how to resolve them.

1. Grid Misalignment

When the grid does not align with key features, you may see gaps or overlaps.

•  Re �open the Grid Design dialog and adjust Offset values.

•  Use Snap to Geometry to realign grid lines.
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