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The impact of the

implementation of 3D printing
technology in the medical,
aerospace and automotive fields
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Complex Project: Implementation
of Additive Technologies in the
Manufacture of Complex, Subjected
to High Loading Conditions,
Components

Coordinating Institution:

The National Institute of Research and Development in Mechatronics and
Measurement Technique (INCDMTM) Bucuresti

Complex Project Manager: Dr. eng. COMSA Stanca
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Component
projects

COMOTI

Additive manufacturing applications
of thermal and mechanical stressed
complex components fabrication,

used in the aerospace field

UPIT

Research on Artificial Intelligence
implementation in the automotive
components design, for 30 Printing
manufacturing

O
INCDMTM

Research on additive
manufacturing technology applied
to devices fabrication

O
UTCN

Research on selective laser melting
manufacturing of complex metal
structures for the aeronautical and
automotive industries
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Project
objectives




Project activities and

results
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Project activities and ' .
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Selective Laser Sintering/Melting process

mirror
X-y-scanner

powder supply

roll

powderbed

retractable
platform



Layerwise building process

N

1 Part



Selective Laser Sintering/Melting process




Applications of additive manufacturing in the medical field




Technological flow specific to additive manufacturing technology and rapid prototyping for
EOSINT M270/ FORMIGAP110

CAD system

Reversible
engineering

CT & MRI
Scanned data

— STL file

/.

Magics RP

ISTL file

EOS RP Tools

ISLI file

PSW

DATA PROCESSING

MAKING THE PARTS
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EOSINT M270/
FORMIGA P110
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Post-processing
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Imaging

MEDICAL FIELD MEDICAL IMAGING DATA

Imaging requirements:

* Image quality and resolution;

* smoothing or image processing
algorithms;

* the rigidity of the anatomic
structures;

* the clarity of anatomic landmarks.

> PATIENT-MATCHED IMPLANTS




File Format Conversions

MEDICAL FIELD SOFTWARES DIMENSIONS&GEOMETRY




SMOOTHING THE SURFACE BY
DIFFERENT METHODS
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Design

MEDICAL FIELD DIMENSIONAL CRITERIA

COMPLEX STRUCTURES

X/Y:
Min. possible wall thickness = 0.45 mm &

Min. wall thickness for reproducible measurements and mechanical
properties = 1.5 mm

Z:

min. possible wall thickness = one layer of 0.10 mm



D iEih i Process criteria:
. : ' Layer thickness: 0,1 mm
Dimensions: 30x30x50 mm Y

Building temperature: 169 ° C
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Shape: Diamond

Shape: Hexagon
Unit topology: 5 mm cell size, Unit topology: 5 mm cell size,
1 mm strut size 1,5 mm strut size
Shape: Octet Shape: Diamond
Unit topology: 5 mm cell size, Unit topology: 5 mm cell size,
1 mm strut size

0,9 mm strut size



FUNCTIONALITY

OPTIMIZATION

SURGICAL PLANING

Diamond Cube

Diamond






Slicing

PROCESS&MACHINE TECHNICAL

CHARACTERISTICS > QUALITY OF LAYERS

MEDICAL FIELD

Design criteria:
Shape: Octet

e Surface texture Unit topology: 5 mm cell size, 0,8 strut size
Dimensions: 20x20x27 mm

* Layer bonding
Temperature
fluctuation

o Deformations:

shapes and Process criteria:

dimensions Layer thickness: 0,06 mm
Building temperature: 169 ° C
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Layer bonding not
completed

Shape deformation

Unfinished piece
Post processing difficulties



Shape deformation Unfinished margins

A AT

Trapped powder




Shape deformation Unfinished margins

Not bonded layers Trapped powder




Process criteria:
Layer thickness: 0,1 mm

Process criteria:
Layer thickness: 0,06 mm

Design criteria for both:
Shape: Octet
Unit topology: 5 mm cell size, 0,8 strut size
Dimensions: 20x20x27 mm



Orientation for plastic: steps







* Order of progress:

« Computer Tomography ->
Mimics -> STL file ->
Magics (or other slicing
program) -> Printer Formiga
P110 -> Results (particular
Implants)

Formiga P110 SLS
Printer in action — the
working space




Mimics — from body scans to 3D computer parts




Slicing Program — to translate the 3D parts to a code understood by 3D printers




Printing results

CT based built skull

Printer technology: SLS
Printer name: Formiga P110
Material: PA2200




Printing results — CAD built cheek bone




Personalized implant — expected results
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