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The Ql is:

« A System of interacting institutions and
processes

* to ensure quality and safety of products,
applications and services.

 The Basis for the protection of people,
health, and the environment.
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MANUFACTURING * No continous data flow
RAW MATERIAL PREPROCESSING EX-SITU QS POSTPROCESSING EX-SITU QS
IN-SITU QS

* Lack of system
PHYSICAL MATERIAL FLOW comparability

META DATA META DATA META DATA META DATA META DATA META DATA
PROCESS DATA

RAW MATERIAL GEOMETRY, ex-smuasoata | POSTPROCESSING |y s par * Difficult data exchange

Huge amount of data

* Numerous file formats

* Difficult documentation

DATA PROCESS DATA IN-SITU QS DATA
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—> Development of data reduction
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Preparation  Atmosphere Raw Data Dataand  Atmosphere 3D-Model Reconstruction Data &
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—> Digital linked process chain

Process Simulation —> Identification of quality-relevant

(virtual Machine)
m process parameter

PBF-LB/M
Thermo OPC

-graphy UA
A
Build Job Trigger Process Point Cloud
Preparation Raw Data Dataand 3D-Model
Voxel Model Control Shape/Position
l Deviation

Lab Server
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ParametrIIDCEdaration of Features for Individulization Creation of
Modeling Product Manufactering Information linked Instance Linked B-reps
Model
=7 TS
7 N

/7 N\

~ - Automatic _ ~ -
~
-~ - created Part Valid MES _— =

i Metadata
= =P Enabled by PLM and Integration of Porftfolio

01 Polygonization via 3MF or STL Version Tracking
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Tool Path Creation by DT

Slicing of .
linked Instance Vectorwise
Parameterset

. ~
Nesting Support Generation by ~ -
Algorithms Libraries

== ==p Enabled by PLM and Integration of Machine
@  specific Build Processor Valid MES Metadata via Print Marks

o and assigned Parametersets
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------------ Material specific Position in MCS according to ASTM 52921
Calibration on Parameterset Detection of Risks for Economic
Meso Scale specific Process Abortions Assessment

Material Calibration AlSi10Mg

= Measured

~ Ve
~ -

e
== == Enabled by PLM and
Integration of Samcef Solver Super Layers for Reduction

Geometry
Simplification

Multiphysics Simulation

O of computational Cost
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----------- Fit of Reference Elements Quality Assurance:
Control of 3D Scan .
Head Feedback on CAD * Root cause analysis
Quality control
Valid MES dataset
Minimized loss of procedual

knowledge along the process chain

Overall Performance:

Reduction of pre-processing time

Platform enables part to part
Variation
Holistic data for economic

assessment

— Automatic

— > = PMI Validation Validation of Simulation
Enabled by PLM and

Integration of 3D Scan API MES Metadata for
o 1 Quality Control
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PBF-LB/M

Thermo OPC

graphy | UA —> Process Monitoring & ML

—> Development of data reduction
Trigger Process algo rithms
Raw Data Dataand
Control

Lab Server
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Build
Chamber

Process Mopltonng- &ML

SWIR Camera

Optical
Thomography
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Process Emissions
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Process Monitoring & ML
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» Detection of component defects using Detection and prediction Real-time
thermography, OT and other sensor systems AR data reduction
* Development of measurement systems
* Modeling (among others by ML)

* Methods for data registration

* Identification of quality-relevant process
characteristics

* Identification of uncertainty factors Meltpool.
(measurement technology, ML, etc.) = | Monitoring
Thermogray /\/\/ :
@ Sensors Tomography  Machine

control
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—> Development of a universal and
freely readable data structure
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Structure: PBF-Machine
* Metadata —

* Voxel based geometry incl. build job preparation Buildjob

* Process data layerwise, incl. in-situ and ex-situ ga-data Layer

» Postprocessing, part specific ex-situ ga-data Part

» Result section, links, qa-relevant data

Scan Vector

Data sources/interfaces:
CAM Software Build Processor REST-API OPCUA
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Simple process data
management for AM

Provide/exchange part|

specific ga-data

Voxelmodel simplifies
registration of
monitoring data
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Supplier Standardisation

QS-relevant Digital Digital
R Product Passport \ Qe

Conformity
Assessment

Produc.t Certificate of
Information Conformity

Certificate of
Accreditation

Digital
Quality
Report
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 Living Lab AM was build up, digital linked process chain incl. monitoring
* ETL data pipeline was build up

* ML methods for real-time process analysis and data registration

* Networking with associations and standardisation

*  Working group, create specific standardisation proposals
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* Auditing of the Living Lab according to ISO/ASTM 52920

 Derive digitalisation potentials in certification processes

* Integration of standardised process requirements in machine-readable form
« Parameter studies for the identification of QA-relevant process information

 Connection of the Living Lab to Quality-X and demonstration of a digital QA for AM
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