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Thermoforming
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https://www.youtube.com/watch?v=HWX XxS4zY8

https://www.youtube.com/watch?v=LYfzI8eciGS8
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Additive
Manufacturing
Technologies

3D Printing, Rapid Prototyping, and
Direct Digital Manufacturing
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STL: Since additive manufacturing technologies build the product layer by layer, it is

necessary to know the surface of our 3D model and then slice it into sections corresponding

to the layer thickness. This is what the proprietary software of prototyping equipment is

designed for, and its standard input format is STL (Standard Tessellation Language). Since the

STL file is the result of an approximation method, it will never be able to reproduce the 3D

model 100%, except in cases bounded by flat surfaces (e.g., cubes, prisms, etc.) Translated _ & "
with DeepL.com (free version) |

a) b) {nx, ny, nz)

A
{bx, by, bz)
{ax, ay, az)

Q\\ {ex, oy, cz)

>

solid name

facet normal nx ny nz
outer loop
vertex ax ay az
‘ ' vertex bx by bz
vertex cx cy cz
endloop
endfacet

facet normal 0.19 -0.92-0.34
outer loop
vertex 8.24950 3.98440 0.25900
vertex 7.94800 3.93060 0.23940
vertex 7.94800 4.03320 -0.04250
endloop
endfacet

endsolid



Material
processing

Types of AM technologies in the category

Binder
jetting

Jetting

Building the material layer by layer

Material
extrusion

Liquid
Deposition
Modelling

AM technologies
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FDM - Fused Deposition Modelling (raw material: polymer filament; melting)

SLA - Stereo-lithography (PolyJet® technology; raw material: photopolymer)

SLS - Selective Laser Sintering (raw material: polymer powder)
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3D printing

Details look great at .1mm layer height
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Cryogenic 3D
Water droplet printing @ Angiogenic
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Composites

Composite:
a multiphase (composed of components separated by phase boundaries) y
complex (multicomponent) structural material -

consisting of a reinforcing material (typically fiber reinforcement)
and a matrix, and is characterized by

an excellent bond (adhesion, bonding) between the high-strength and typically high-
modulus-of-elasticity (fibrous) reinforcing material and the typically lower-strength but tough
(high-impact-resistant) matrix,

which remains durable even under high levels of deformation and stress.
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Composites

Matrix:
Epoxy
Unsaturated polyester
Vinylester etc.

Fibre reinforcement:
Glass 5
Carbon :
Polyethylene
Polyamide (aramid, Kevlar®) etc.
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terials used in 787 body
Fiberglass W Carbon laminate composite : Total materials used
Aluminum I Carbon sandwich composite : Byweight
Aluminum/steel/titanium ; Other
Steel 5% Composi

10% 50%

itanium
15%

Aluminum
20%

By comparison, the 777 uses 12 percent
composites and 50 percent aluminum.
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Tank you for your attention!

Dr. Akos Pomazi
pomazi.akos@gpk.bme.hu
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