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Digitale Fabrikintegration

Aus Sicht eines Maschinenbauers Aus Sicht eines Anwenders



2© Broetje-Automation GmbHFebruary 09th, 2020

Broetje-Automation
World Leaders in Aerospace Assembly Automation
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Our Mission

Equipping the Factory of the Future

„Equipping“: 

means more than just the 

equipment itself, it 

includes services, 

digitization and 

processes.

„the factory“: 

that is our Competence 

Area, we know our way 

around there!

„... of the future“: 

stands for up-to-date 

technology. 

This implies not only 

technical and process 

know-how, but also 

modern competencies in 

organization and 

leadership. 
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KNAAZ + NAZ

Our Customers – The Global Aerospace Industry

Broetje-Automation is part of almost every civil aircraft programme worldwide! 
E175-190, A220, A320 Series, A330, A350, B737(MAX), B787, B777, B747, C919, A380, A400M,….
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Wo stehen wir in der Digitalisierung der Produktionsprozesse?

Bauteil Prozess Maschine Fabrik

CAD

Digitaler Zwilling

Manufacturing

Engineering / MES

NC-Programmierung

Vernetzte Maschine

ERP, MES

Industrie 4.0

  

Die Digitalisierung einzelner Komponenten reicht nicht. 

An den Schnittstellen entstehen Effizienzverluste und Qualitätsverluste!
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Digitale Fabrikintegration

Aus Sicht eines Maschinenbauers Aus Sicht eines Anwenders
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DIGITAL FACTORY INTEGRATION
...the relationship between the virtual and the real world
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Process - Drilling and RivetingProduct – Aircraft Fuselage

Factory IntegrationMachine - Fastening system

The challenges

CONFIDENTIAL 11/20/2023

Digital Twin meets Reality

Digital Solutions

 High component complexity with low 

quantities

 Extreme accuracy requirements

 Production-related component deviations

 Data format: CAD data (CATIA), sometimes 

also 2D drawings on paper

 Customised process description

 High process reliability

 Non-standardised data format (XLS, PDF)

 Control of different system components 

(positioner, riveting machine, etc.)

 Deviation between simulation and real 

machine

 High complexity

 Data format: NC programming

 Manual and automated activities in the 

assembly line

 Deviations due to complex components

 High demands on quality assurance and 

documentation

 MES systems only partially available
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Problem: Damage to machine and component

11/20/2023Practical application examples from the aviation industry

Damage due to faulty programmes or operator errors!
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DIGITALISATION FOR A MACHINE BUIDLING COMPANY
Transformation of the company into a software provider

February 09th, 2020
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Our Product portfolio

Mobile
Systems
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SOUL OLPS Offline Programming

SOUL DATA

Digital Solutions

End-to-End Digitalized Factory
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Digital Solutions

SOUL SIMULATION

LMS Line Management System

file://banet.loc/baw/Abteilungen/90.Allgemein/Projects_Technology/Website/Images/Soul OLPS V5.png
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Soul OLPS V5 interfaces

CAD models

 Panel and/or Tooling CAD-Data

 3D CAD Models 

Process Information

 Textfile, HnF, CATIA, customer 

defined

 Position and Orientation 

 Status and Process Information

NC-Programs and Information 

files

 Operator Instructions

 Machine Setup Information

 Positioning Instructions

 Machine Operation Instructions

 Fastener Setup Information

 Tool Change Instructions

OUTPUTINPUT

18.06.2012

CAD-Data 

Interface

Process information

Interface

INPUT

Manufacturing Information

 Textfile, Excel, PowerPoint, PDF, 

customer defined

 Tool information

 Schedule

INPUT

Manufacturing-Data 

Interface
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Process definition file

Processdefinition

Maschinen- und Prozessdesign in einer standardisierten Datei

Soul Produkte | Simulations-Software der nächsten Generation 20.11.2023

• Integrated machine

designer and process

definition in OLPS 

environment

• Different user levels

• Customizable machine

settings

• Integrated interface for 

e.g. HnF files

• Neutral process

definition file for optimal 

efficiency

Machinedesigner
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SOUL OLPS
Machine-Independent Offline Programming System

February 09th, 2020
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Digital twin as the basis for flexible and efficient production

20.11.2023Soul Produkte | Simulations-Software der nächsten Generation

Production planning, 

simulation, offline 

programming of all 

machine types, production 

optimization as well as 

virtual commissioning and 

virtual operation

SOUL OLPS
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Soul OLPS – Manufacturing processes

Soul Produkte | Simulations-Software der nächsten Generation 20.11.2023

• Real machine control 

(you see what you get!)

• Fast support

• Customized solutions

• No annual licence fee 

(ALC)

• Optional maintenance

• One software and licence 

for all applications

Drill and fastening Sealing

TrimmingAutomatic Fiber Placement
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Machine Data Processing

Transparent 

Documentation

Feedback to 

Line Planning / 

MES

Better Machine 

Utilization

Process 

Improvement
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• Representation of complete 

processes with real machine code

• Visualisation of complex processes

• Testing of the entire production 

process

• Early optimisation and error 

prevention

Virtual Commissioning + VR

Soul Produkte | Simulations-Software der nächsten Generation 20.11.2023

Customer benefit:

With the help of virtual commissioning with Unity and VR, complex systems can be tested and optimised 

in a safe and cost-effective environment. 

This leads to a reduction in errors, shortened commissioning times and overall more efficient production.
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Boeing 777-X Panel Assembly

Mitsubishi Heavy Industries, Hiroshima

Factory Planning & Engineering for 

Flow Line Concept

• 6 Multi Panel Assembly Cells (MPAC)

• 3 Frame Clip Assembly Cells (FRAC)

• Digital Twin for all machines and parts

• Offline Programming with 

Broetje-Automation OLPS V5

• Live Simulation of NC programmes

• Detailed Data Collection

Outcome

• NC-program sharing and re-distribution between 

machines using BA SOUL Job Control software

• Digital MES integration with integrated Digital Line 

Management System

Boeing 777-X Panel Assembly
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Digitale Fabrikintegration - Zusammenfassung

11/20/2023CONFIDENTIAL

Prozess

Bauteil

Maschine

Fabrik

Große Bauteile, kleine Stückzahlen, 

Sehr hohe Bauteilkosten

Variabilität, Präzision, Qualitätsanforderungen, 

vollständige Dokumentation

Genauigkeit, Komplexität, 

Fehlertoleranz, Hoher Integrationsaufwand

Flexibilität, Produktivität

Kleine Bauteile, hohe Stückzahlen, 

Geringere Bauteilkosten

Variabilität, Präzision, Qualitätsanforderungen, 

vollständige Dokumentation

Genauigkeit, Hohe Geschwindigkeit, 

Maschinenstatus

Flexibilität, Produktivität
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Die Zukunft der Produktion?

20.11.2023

Lets Talk!
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FUTURE STARTS NOW!
CONFIDENTIAL 11/20/2023

Amir Moayed, Produkt 

Manager Digitalisierung

Norbert Steinkemper, Leiter 

Kommunikation und Marketing
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© Broetje-Automation GmbH. All rights reserved. Broetje-Automation GmbH and its logo is 

protected by copyright and a registered trademark in Germany and other countries.

This document is proprietary and confidential and shall not be reproduced or disclosed to a third 

party in whole or in part without the express written consent of Broetje-Automation GmbH.

No intellectual property rights and/or any licenses are granted by this document or its content. 

This document does not constitute any contract, agreement, amendment, settlement, consent, 

confirmation or promise. This document and its content shall not be used for any purpose other 

than providing information to its intended addressees.

Broetje-Automation GmbH has provided the content on basis of their best knowledge, best 

assumptions and in good faith and cannot be held liable for any errors, omissions or failures in 

this document.
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