KOENIG \nsys

step forward

ANSYS Mechanical for Advanced Vibration &
Dvnamic Analysis

Target Audience

This course is designed for mechanical engineers, simulation analysts, and advanced engineering
students who already possess a foundational understanding of finite element analysis and structural
mechanics. It is particularly suited for professionals aiming to deepen their expertise in vibration and
dynamic analysis using ANSYS Mechanical, with applications in rotating machinery, thermal-
structural coupling, and industry-specific case studies.

Course Outcomes
By the end of this course, participants will be able to:
e Apply fundamental vibration concepts to engineering problems.
e Perform modal, harmonic, and transient dynamic analyses in ANSYS Mechanical.
e Conduct coupled thermal-structural vibration simulations.
e Analyse rotodynamic behaviour in machinery systems.
e Automate workflows using APDL scripting.

o Interpret and apply vibration analysis to real-world industry applications.

Course Objectives
The objectives of this course are to:
e Build a strong theoretical foundation in vibration and dynamic analysis.
e Provide hands-on experience with ANSYS Mechanical for various dynamic simulations.

o Enable learners to model, simulate, and interpret vibration responses under different loading
conditions.

o Introduce advanced topics such as rotor dynamics and thermal-structural coupling.
e Develop automation skills using APDL for efficient simulation workflows.

o Bridge theory with industry applications through case studies and capstone projects.

Course Outline

The course comprises 40 hours of theory and labs and is divided into 8 modules. Each chapter will
be followed by hands-on lab exercises to reinforce learning and gauge understanding of the topics
covered.
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Module 5 — Thermal-Structural Coupling

e Thermal expansion basics

e Thermal stress concepts

e Coupled field analysis

e Temperature effects on vibration

e Lab: Thermal-vibration coupling in a shaft
Module 6 — Rotor dynamics for Machinery

e Rotor dynamics fundamentals

o Critical speed analysis
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e Introduction to APDL
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