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Learning Module Outline 

Short Description 

Description 
of the 
module 

3D Printing Processes in Aerospace Components and Maintenance 
 
This module explores specific 3D printing processes, challenges, and opportunities in 
aerospace component production and maintenance. It introduces the fundamentals of 3D 
printing technologies in aerospace. It explains the types of technologies and materials, 
discuss the limitations and typical defects in 3D-printed parts, present experimental 
methodologies, and highlight key performance characteristics such as mechanical 
resistance and aerodynamic behaviour. The module is divided into six units: 
 
1. Introduction 
2. Additive Manufacturing Technologies 
     2.1. Overview of Additive Manufacturing for Aerospace Applications 
     2.2. Comparison of FDM, SLA, SLS, and Other Relevant Methods 
     2.3. Integration of 3D Printing into Composite Structures 
3. Limitations of Technologies and Common Defects in Products 
     3.1. Technological Constraints of 3D Printing in Composite Applications 
     3.2. Common Defects: Layer Adhesion Failure, Warping, Dimensional Inaccuracy 
     3.3. Strategies for Defect Prevention and Quality Control in UAV Part Production 
4. Mechanical Strength and Performance Characteristics  
     4.1. Evaluation of Static and Dynamic Mechanical Strength of Printed Components  
     4.2. Impact Resistance and Toughness of Materials Used in UAV Applications  
     4.3. Influence of Printing Parameters on Strength and Structural Integrity 
5. Lightweight PLA Printing for UAV Structures 
     5.1. Lightweight Polymers in UAV Manufacturing 
     5.2. Parameter Selection Based on Weight, Strength, and Printability Criteria 
     5.3. Design Objectives for Printed UAV Structures 
     5.4. Common Vase-Mode Structural Configurations 
6.  Boundary Layer and Specific Aerodynamics 
     6.1. Influence of Surface Texture and Print Layer Patterns on Aerodynamic Flow: 
Interaction of Printed Part Geometry with Boundary Layer Behaviour  
     6.2. Design Considerations for Aerodynamic Efficiency in 3D Printed UAV Parts 
     6.3. Boundary Layer 
     6.4. Stall and Flow Separation 
     6.5. Laminar, Turbulent Flow and Transition Point 
     6.6. Boundary-Layer Control Methods 
7. Mechanical Characterization of Common LW-PLA Vase-Mode Structures 
     7.1. Advanced Vase-Mode Structural Features: Alternating One-Sided Joint and Split-
Gap Structures 
     7.2. Distributed Joint Structures 
     7.3. Seam Strength in Vase-Mode Structures 
8. Other Features of Vase-Mode Printing 
     8.1. Horizontal Features 
     8.2. Positive and Negative Volumes 
9. Conclusions 
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Target Groups 

Targets  Engineering students (Aerospace, Aeronautical, Materials and Mechanical 
Engineering)  

 Engineers and technical staff in Aerospace and Aeronautical Industries 
 

 

Learning Objectives 

Learning 
Objectives for 
this 
module 

Upon completion of this module, attendants will be able to: 
 

 Identify and describe the main 3D printing technologies applicable to UAV 
composite structure manufacturing. 

 Select appropriate materials for 3D printing based on mechanical, thermal, 
and weight requirements. 

 Recognize the limitations of different additive manufacturing methods and 
identify typical defects in 3D-printed parts. 

 Apply fundamental research methodologies to evaluate the performance 
and quality of 3D-printed UAV components. 

 Assess the mechanical strength, impact resistance, and structural integrity 
of 3D-printed UAV components. 

 Understand how surface texture, material structure, and print quality affect 
boundary layer behaviour and aerodynamic performance. 

 Integrate knowledge of materials, printing methods, and design constraints 
to develop optimized UAV components for real-world applications. 
 

 

Learning Resources 

Resources  UAV Laboratory 

 Construction laboratory 

 University Airfield Kyviškės 

 Scientific articles 
 

 

Self-assessment and Learning Activities 

Self-
assessment 
and 
Learning 
Activities  

 Textbook 

 Lesson presentations 

 Lesson reviews 

 Quizzes 

 G-code preparation (and print evaluation) 
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