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AGENDA

» Performed activities and main results
» Summary
» Outlook

» Discussion and next steps
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PERFORMED ACTIVITIES & MAIN RESULTS

» The DIGIMAP project team successfully...
" Configured & implemented data pipelines
® Established a database for AFP related data
" Automated build&deploy of the developed software
®  Set up an environment for deploying the software on loT cluster server
® Configured the deploy for test/productive system
" Developed a platform for deploying dashboards related to DIGIMAP use cases
" Developed soultions for several use cases
® Created software that is in use by shop floor

" Developed a Proof-of-Concept for an Al tool for observation of the AFP machine’s creel
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DATA PIPELINES: OVERVIEW @ MT AEROSPACE
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DATA PIPELINES: AFP MACHINE & PROCESS DATA

AFP clean room
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DATA PIPELINES: AFP CLEAN

ROOM DATA
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DATA PIPELINES: CREEL OBSERVATION
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SOFTWARE OVERVIEW

o
repository ven » Lines of code: 7538
—>»
vscode » Non-comment lines of code: 4275
[ » Number of commits: 240
build
. » Files: 35
oy B B ; » Classes: 35
5 — !
orc T rages | assets | cata
» Tests: 976
L
tests » Unit test coverage: 93%
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SOFTWARE OVERVIEW:

C1/CD Pipeline

Create Feature Branch

Implement Functionality

Pull Request

. accept
Review

Improve

CI/CD PIPELINE

Build

Execution and
Assessment of unit tests
Proof code quality
Proof code hygiene

Success
?

MT AEROSPACE
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Add feedback as new features

Deploy to Test System
flag test

= Functional tests

= Usability tests

Deploy to Productive System

flag prod
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» Objectives

Automating
building, testing
and deployment
of the software

Ensuring
robustness of the
software product

Assuring
Software Product
Quality

Enabling
Configuration
Management
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» Login-function:

| Enter your username |
| Enter your password |
| Login |

» Navigation via menu & home-page:

Environmental Conditions Production Times Parameter Overview

Environmental Conditions Production Times Parameter Overview Creel

Clean room temperature, humidity and particles Monitoring of production time Filter & visualize data based on manufacturing orders Video surveillance of the creel

Go to Dashboard Go to Dashboard Go to Dashboard Go to Dashboard
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MTA USE CASE — ENVIRONMENTAL CONDITIONS
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MTA USE CASE — PARAMETER OVERVIEW
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MTA USE CASE — CREEL OBSERVATION
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IGCV USE CASE — PRODUCTION TIMES @ MT AEROSPACE
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» Before
* No check of real production times (including plant downtimes, manual production steps)

* No database for the calculation and estimation of the plant’s productivity
> After

* Continuous tracking of the production times and machine productivity for the manufactured parts based on
machine data

* Monitoring application integrated into the loT platform developed within DIGIMAP

* Integrated into MTA Dashboard for easy access
» Benefits & opportunities

* Real production times are tracked and can be visualised by workers/managers

* Database for predicting the production times of future parts

© MT Aerospace AG 14



IGCV USE CASE — PRODUCTION TIMES

| Selected Parts for Visualization |

4 Home Environmental Conditions Order Data reel Production Times
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| CAD/VNCK file import |

Produced parts
Please select one produced part from the database

The manufacturing order contains productive times!

CATFiber production times
Please import a csv, xIsx or html file

Dragand Drop or Select Files

StatReport_Plyxlsx imported successfully!

Real Production Times

M RobotStop M Off-Surface Time

o S 10

production time [hours]

Data Visualization

CATFiber Production Times

W Productive Time

StatReport_Ply.xls
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IGCV USE CASE — DATA VISUALIZATION FOR PRODUCT TWIN

» Before

* No traceability of machine parameters for the manufactured parts

* Process errors are documented manually during the lay-up and subject to mistakes or incompleteness

> After

* Automated traceability of process parameters and machine errors
* Cloud storage of data

* 3D visualization of collected data within the Nebumind software with several filter possibilities

» Benefits & opportunities

* Better and more accurate process traceability

* Database for the AFP process analysis, understanding and improvement

© MT Aerospace AG 16



IGCV USE CASE — DATA VISUALIZATION FOR PRODUCT TWIN @ mMT AEROSPACE

An OHB Company
» Challenge

®  Upto 10.000 parameters from machine PLC + external sensors (e.g. machine environment)
" Export not suitable for usage regarding
® Process robustness, understanding
* Part quality
* Correlation of several parametes
® Product twin regarding machine parameters
» Motivation
®  Point out correlations and dependency of different parameters on component (Ply, Tape) level
> Goal
®  (Clustering of parameters into specific use cases
®  Define needed parameters

®  Define useable and flexible visualization

© MT Aerospace AG 17



IGCV USE CASE — DATA VISUALIZATION FOR PRODUCT TWIN @ mMT AEROSPACE
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Specific Use-cases

» Process

Component selection | Ply selection Individual parameter selection =  Velocity of TCP, compaction pressure, tool depth,
temperature, pyrometers
Error Filter Tape selection
’( Use Case Filter

» Process environment

= nebumind

HOME  DATASETS  3DVIEW  STABISTICS  SCRIPTS  IMPOR:

®"  Head, tube, creel conditions (humidity,
temperature)

» Machine environment

®  Particles, humidity temperature

» Machine errors
"  Rotation Fault, Spool Overload

®  Manually Specified Errors (e.g. temperature range)
regarding process boundries

Min:0000 Max 36000 Count2228  WoRLE

© Nebumind Software
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IGCV USE CASE — DATA VISUALIZATION FOR PRODUCT TWIN

Min:0000 Max 36000 Count:2228  wiol

© Nebumind Software

Use Case Process
(1) Tool Depth, (2) Compaction Force, (3) Velocity, (4) Pyrometer Temperature

- Check process window, Process understanding, evaluate cause of error or layup defect, check tooling/substrate surface
(tool depth and target path)

© MT Aerospace AG 19



SUMMARY

Z Fraunhofer

IGCV

<DIGIMAP  Home

Emvironmental Conithons

Order Data

© MT Aerospace AG

MT AEROSPACE

An OHB Company

MT AEROSPACE

An OHB Company

Tdec curvelance o The cree]

20



OUTLOOK

DIGIMAP 1.0

AFP

DIGIMAP 2.0
AFP + NDI
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Expertise for the
digitalization and

connectivity of industrial
infrastructure
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GERMANY

MT Aerospace AG
Franz-Josef-StrauB-Strafie 5
86153 Augsburg

Germany

+49 (0)821 505-01
info@mt-aerospace.de

FRENCH GUIANA

MT Aerospace Guyane S.A.S.

Résidence Mme Paille
25-27, rue Branly
97319 Kourou
Cedex/France

+594 (0)594 3275 90
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