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Additive Manufacturing

I.INTRODUCTION
[.1  Vocabulary
.2 Positioning of AM versus other PM technologies
[.3  The benefits of AM technology
.4 The limits of AM technology
[.5 Market perspectives

2.ADDITIVE MANUFACTURING TECHNOLOGIES
2.1 The basics of laser melting with metal powders
2.2 Overview of metal additive manufacturing processes
2.2.1 Laser beam melting
2.2.2 Electron beam melting
2.2.3 3D printing
224 Direct Energy Deposition (or Laser metal deposition)
2.3 Main process steps
2.4 HIP post processing
2.5 Non-destructive testing of AM parts

3.METAL POWDERS FORADDITIVE MANUFACTURING
3.1 Introduction
3.2 Powder manufacturing processes
3.2.1 The gas atomization process
3.22 TheVIM gas atomization process
3.2.3 Other atomization
3.3 Metal powder characteristics for additive manufacturing
3.3.1 Chemical composition
3.3.2 Particle Size distribution
3.3.3 Powder morphology
3.3.4 Other physical properties
3.3.5 Other powder characteristics
3.4 Alloys and material properties
3.4.1 Introduction
3.4.2 Specific defects in materials obtained with additive manufacturing process
3.4.3 How to optimize process parameters to improve material properties?
3.5 Powder handling and safety

4. DESIGN GUIDELINES FOR LASER BEAM MELTING

4.1 Basic design rules

4.1.1 Holes and internal channels

4.1.2  Minimum wall thicknesses

4.1.3 Maximum length to height ratio

4.1.4 Minimum struts diameters and lattice structures
4.2 Part orientation

4.2.1 Overhangs

4.2.2 Support structures

4.2.3 Surface roughness

4.2.4 Residual stresses and warping
4.3 Design optimisation for AM technology

4.3.1 Introduction

4.3.2 Topology optimisation

5.CASE STUDIES
5.1 Aerospace

5.2  Energy
5.3 Medical
5.4 Industry

5.5 Automotive and car racing
5.6 Consumer
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