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About this Course

Course objectives
Upon completion of the course you will:

Understand basic thermal and mechanical theories
Get an overview of CST's Multiphysics Studio’s capabilities

Understand basic sources, boundary conditions, meshing options and solver options in
CST Multiphysics Studio

Be able to run an EM-Thermal-Mechanical coupled analysis

Targeted audience
Recommended for Electromagnetic Simulation Analysts who also need thermal and mechanical
analysis as part of their workflow

Prerequisites
Introduction to CST Studio Suite

ﬁj 1 day
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Why Multiphysics?

» Many engineering problems involve multiple physics domains. For example, designing a
printed circuit board requires careful consideration of the physics of the electromagnetic,
thermal, fluid, and solid responses.

» Traditionally, simulations of these physics are handled by different software from different
vendors. The communication between the physics are rather manual and prone to error. CST
Multiphysics Studio allows the same user interface for electromagnetics, thermal-fluid, and
mechanical simulations, and the links between various physics are handled internally,
ensuring a consistent user experience and accurate information transfer.

» This course offers an introduction on how to use this powerful tool.




Day 1

» Lesson 1 Basic Principles and Solver Choices

> Lesson 2 The "Classic" Solvers THs and THt

> Lesson 3 The Conjugate Heat Transfer Solver

» Lesson 4 Thermal Sources, Drains and EM-Thermal Links
> Lesson 5 Structure Mechanics Solver

» Workshop 1 Predicting Temperature of a Simplified Tablet

» Workshop 2 Heating a Moving Metal Rod

» Workshop 3 Power Supply Card

» Workshop 4 Coupled EM-CHT Simulation

» Workshop 5 Coupled Simulation

@ During the course 2 or 3 workshops will be selected
depending on the student’s background
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Join the Community!

How can you maximize the robust technology of the SIMULIA Portfolio ?
Connect with peers to share knowledge and get technical insights

Go to www.3ds.com/slc
to log in or join!

2
DS simuLIA

Let the SIMULIA Learning Community be Your Portal to 215t Century Innovation

Discover new ways to explore how to leverage realistic ] . . . . - .
simulation to drive product innovation. Join the thousands For more information and registration, visit 3ds.com/simulia-learning.

of Abaqus and Isight users who are already gaining valuable Connect. Share. Spark Innovation.
knowledge from the SIMULIA Learning Community.
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SIMULIA Training

http://www.3ds.com/products-services/simulia/services/training-courses/

L PRODUCTS & SERVICES ¥ SIMULIR ¥ SERVICES ¥ TRAINING COURSES ¥ SCHEDULE & REGISTRATION *

SIMULIA SERVICES
PROVIDING HIGH QUALITY SIMULATION AND TRAINING SERVICES TO ENABLE OUR

CUSTOMERS TO BE MORE PRODUCTIVE AND COMPETITIVE.

Training Schedule & Registration

We offer regularly scheduled public seminars as well as training courses at customer sites. An extensive range of courses are available, ranging from basic introductions to advanced courses that
cover specific analysis topics and applications. On-site courses can be customized to focus on topics of particular interest to the customer, based on the customer's prior specification. To view the
worldwide course schedule and to register for a course, visit the links below.

North American International Live Online Training

> By Location > By Location > Full Schedule

> By Course > By Course




Legal Notices

The software described in this documentation is available only under license from Dassault

Systemes or its subsidiaries and may be used or reproduced only in accordance with the terms of
such license.

This documentation and the software described in this documentation are subject to change
without prior notice.

Dassault Systemes and its subsidiaries shall not be responsible for the consequences of any
errors or omissions that may appear in this documentation.

No part of this documentation may be reproduced or distributed in any form without prior written
permission of Dassault Systemes or its subsidiaries.

© Dassault Systemes, 2020
Printed Iin the United States of America.

Abaqus, the 3DS logo, and SIMULIA are trademarks or registered trademarks of Dassault
Systemes or its subsidiaries in the US and/or other countries.

Other company, product, and service names may be trademarks or service marks of their
respective owners. For additional information concerning trademarks, copyrights, and licenses,
see the Legal Notices in the SIMULIA User Assistance.




Revision Status

Lesson 1 1/20 Updated for CST Studio 2020
Lesson 2 1/20 Updated for CST Studio 2020
Lesson 3 1/20 Updated for CST Studio 2020
Lesson 4 1/20 Updated for CST Studio 2020
Lesson 5 1/20 Updated for CST Studio 2020
Workshop 1 1/20 Updated for CST Studio 2020
Workshop 2 1/20 Updated for CST Studio 2020
Workshop 3 1/20 Updated for CST Studio 2020
Workshop 4 1/20 Updated for CST Studio 2020
Workshop 5 1/20 Updated for CST Studio 2020




Lesson 1: Basic Principles and Solver Choices

Lesson content:

Introduction
» Basic Heat Transfer Principles

© Conduction

© Convection

O Radiation

O Putting it all together (Example)
» Basic Structural Mechanics Principles
Mechanical Properties and Loads
» CST Multiphysics Studio (MPS) Solvers

aJSO minutes
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L esson 2: The "Classic" Solvers THs and THt

www.3ds.com | © Dassault Systemes
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Lesson content:

Introduction

ne Stationary Thermal Solver
ne Transient Thermal Solver

nerma
nerma

nerma

Surface Properties
Boundary Conditions
Material Properties

Contact Properties

Moving Media

Heat Transfer Coefficient Calculation
Bio-Thermal Simulation

"j 45 minutes
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Lesson 3: The Conjugate Heat Transfer Solver CHT

Lesson content:

Introduction
Conjugate Heat Transfer (CHT) Solver Overview
Boundary Conditions
Meshing

Modeling Flow
Solver Settings
Solution Monitors
Postprocessing

P
P
P
P
P
P
P
P
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Lesson 4: Thermal Sources, Drains and EM-Thermal Links  THs THt CHT

Lesson content:

Introduction
Heat Sources and Drains
EM-Thermal Links

Types of Links

Manual Setup

Linking Different Project Types
EDA Import Features

vvVvVvvvvvyy
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Lesson 5: Structure Mechanics Solver

Lesson content:

> Introduction
» Material Properties
» Modeling Stress and Deformation

© Boundaries
O Loads
O Special Settings

www.3ds.com | © Dassault Systemes
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Workshop 1: Predicting Temperature of a Simplified Tablet

In this workshop, you will create a simplified tablet model and predict its surface temperature
a. The tablet model illustrates how the three modes of heat transfer work together

b. We will use both the Classic thermal solver and the CHT solver to predict the surface
temperature

c. We will also examine the contribution of convection and radiation to
overall heat transfer

www.3ds.com | © Dassault Systemes
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Workshop 2: Heating a Moving Metal Rod

In this workshop, you will create an EM-Thermal linked simulation
a. The EM portion will be an induction heater

b. The thermal portion will be a simulation of the metal being
heated by the inductor as it moves 1 m/s in the +Z-direction

www.3ds.com | © Dassault Systemes

* 20 minutes




Workshop 3: Power Supply Card

1. In this workshop you will:
a. Import a PCB
b. Set up a fan object
c. Set up a conjugated heat transfer simulation
d. Learn about meshing in CHT
e. Analyze the results with monitors

i
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Workshop 4: Coupled EM-CHT Simulation

1
2
3.
4.
D.

. Access a component from the component library
. Set up a coupled simulation

Define CHT domain and solver parameters

Run a coupled simulation

Postprocess the results

www.3ds.com | © Dassault Systemes
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Workshop 5: Coupled Simulation

In this workshop you will create a study of a coax as it undergoes different physical conditions
a. EM Frequency Domain
b. Thermal Simulation
c. Structural Mechanics
d. EM Frequency Domain

www.3ds.com | © Dassault Systemes
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