
                               

GENERAL INFORMATION 
Course name AM5. Modelling and Simulation of Additive Manufacturing 

Processes 
Semester 3 Character Compulsory Type of module Specialisati

on 
ECTS 5 Modality Face-to-face 

Higher Education Institution(s) Koszalin University of Technology 

Lecturer(s) Błażej Bałasz 
Mirosław Wesołowski 

LEARNING AND TEACHING 
ESCO Occupation(s) Manufacturing engineer 

Calculation engineer 
ESCO Skill & Competences 
(*no ESCO) 

Computational mechanics 
Create a product's virtual model  
Interpret technical requirements 
Design thinking 
Combine multiple fields of knowledge 

Learning outcomes 
(Please refer to Appendix 4 for the 
interpretation of the acronym) 

KU1, EA1, EA2, ED2, EP5 

Teaching methods Lectures. 
Flipped Classroom 
Case Studies 
Simulation-Based Learning 
Workshops 

Assessment methods Examination 
Technical report 
Oral presentation & defence 

CONTENTS 
Previous requirements (if necessary) 
 
Content index 

1. Computer modelling (CAD): 
• Creation of digital 3D models. 
• CAD tools used in design. 

2. Simulation of the printing process: 
• Predicting the behaviour of materials during printing. 
• Identification of potential problems. 

3. Elemental analysis (FEA): 
• Strength analysis of 3D models. 
• Evaluation of mechanical properties. 

4. Flow simulation: 
• Analysis of fluid and gas flow. 
• Optimisation of cooling structures. 

5. Thermo-mechanical simulation: 
• Analysis of temperature changes during printing. 
• Effect of temperature on material properties. 

6. Microstructural simulation: 
• Analysis of the microstructure of materials. 
• Effect of the printing process on the microstructure. 

7. Simulation of the machining process: 
• Prediction of heat treatment effects. 
• Optimisation of post-processing processes. 

8. Stress and strain prediction: 
• Stress and strain models in AM processes. 
• Stress simulation techniques in 3D printed materials. 

9. AM process optimisation: 
• Optimisation algorithms. 
• Practical applications of optimisation. 



                               

10. Application of artificial intelligence in AM simulations: 
• AI algorithms to support simulations. 
• Examples of AI applications in AM. 

 
SUPPORTING BIBLIOGRAPHIC REFERENCES 

Elsevier ScienceDirect Library 
SOFTWARE 

Ansys, Simufact Additive, FLOW-3D, nTOP 
 


