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About this Course
Course objectives
Upon completion of this course you will be able to:
Perform simulations of composite materials

Targeted audience
This course is intended for the following role:
Composites Simulation Engineer

Prerequisites
Any one of the following courses is required prior to taking this one:
Mechanical Scenario Creation Essentials
Structural Scenario Creation Essentials
Linear Dynamics Scenario Creation Essentials

1 day

Day 1
Lesson 1

Composites Design and Analysis

Lesson 2

Modeling of Composites

Workshop 1

Material properties for a 3-ply plate

Lesson 3

Overview of Composites Part Design

Workshop 2

Layup of a 3-ply plate

Lesson 4

Simulation of Composites

Workshop 3a

Simulation of a 3-ply plate

Workshop 3b

Laminated Composite Panel

Workshop 3c

Composite Leading Edge Wing Slat

Lesson 5

Damage and Failure in Composites (optional)

Workshop 4

Simulation of a 3-ply plate with damage (optional)
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Go to www.3ds.com/slc
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SIMULIA Training
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Lesson 1: Composites Design and Analysis
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Lesson content:
Introduction
Composites in the 3DEXPERIENCE Platform
Terminology and Tree Structure
Composites Parameters
Stacking Engineering

30 minutes

L1.1

Lesson 2: Modeling of Composites
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Lesson content:
Overview
Material Parameters
Anisotropic Elasticity
Laminate Failure
Failure Measures
Failure Criteria
Workshop Preliminaries

45 minutes

L2.1

Workshop 1: Material properties for a 3-ply plate
In this exercise we will define the material and composites properties of the plate shown below. The plate
consists of three plies of different thicknesses.
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Ply-1

Ply-3

Ply-2

After completion of this exercise, you will be able to:
a. Understand the significance of Composites Domain properties in a simulation
b. Define lamina elastic material properties
c. Define failure properties

15 minutes

W1.1

Lesson 3: Overview of Composites Part Design
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Lesson content:
Manual Ply Creation
Analysis of the CPD stack
Zone Based Design
Grid Based Design
Comparing Design Approaches
Producibility
Managing the Plies Interactively
Managing the Plies Stacking
Best Practices in CPD

1 hour

This lesson is intended as a high-level
overview of the various composites part
design approaches and tools available in the
3DEXPERIENCE Platform via the
Composites Design app.
The workshop exercise associated with this
lesson is optional and requires access to the
Composites Design app.

L3.1

Workshop 2: Layup of a 3-ply plate

W2.1
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In this exercise we will consider the layup of a 3-ply plate. Different composite layup techniques are illustrated.

When you complete this exercise you will be able to:
a. Define plies manually.
b. Define plies using a zone approach.
c. Define plies using a grid approach.

1 hour

This workshop optional and requires
access to the Composites Design app.

Lesson 4: Simulation of Composites
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Lesson content:
Simulation Workflow
Laminated Composite Shells
Meshing
Section Properties
Output
Element Selection
Results
Composite Ply Plots

1 hour

L4.1

Workshop 3a: Simulation of a 3-ply plate
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In this exercise we will consider the response of a 3-ply plate to an in-plane tensile force.

When you complete this exercise you will be able to:
Create and run a simulation model for a composites structure.
Postprocess the results of a composites simulation.

1 hour

W3a.1
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Workshop 3b: Laminated Composite Panel
Fiber-reinforced composite laminated shell structures are widely used in the
aerospace, marine, automobile, and other engineering industries for
lightweight applications. The structure analyzed in this exercise is a
cylindrical composite panel with a circular hole. The panel is fully clamped on
the bottom edge, free to move axially along the top edge, and simply
supported along its vertical edges.
Two analyses will be performed. The first is a linear (prebuckling) analysis in
which the panel is subjected to a uniform end shortening. The second
analysis consists of an eigenvalue extraction of the first five buckling modes.

When you complete this exercise you will be able to:
Create and run a simulation model for a composites structure.
Postprocess the results of a composites simulation.

1 hour

W3b.1

Workshop 3c: Composite Leading Edge Wing Slat

W3c.1
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In order to reduce the overall structural weight of the aircraft, many structural components are made using high
performance fiber reinforced composite materials. One such component is a wing slat, which is an aerodynamic
device used at the leading edge of an aircraft wing in order to provide smooth air-flow at a higher angle of
attack. Each wing typically has a number of slats that are operated during take-off and landing to provide greater
lift at slower speeds. A wing slat typically consists of a number of ribs and spars covered by the aircraft skin. In
this exercise only the top skin is considered.

When you complete this exercise you will be able to:
Create and run a simulation model for a composites structure.
Postprocess the results of a composites simulation.

1 hour

Lesson 5: Damage and Failure in Composites
Lesson content:
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Progressive Damage of Fiber-Reinforced Composites
Damage Initiation
Damage Evolution
Viscous Regularization

30 minutes

L5.1

Workshop 4: Simulation of a 3-ply plate with damage

W4.1
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In this exercise we will consider the response of a 3-ply plate to an in-plane tensile force within the framework of
progressive damage and failure.

When you complete this exercise you will be able to:
Add damage initiation and damage evolution for fiber reinforced composites.
Postprocess the results of a composites simulation with damage.

30 minutes

