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3 Ansatz zur Losung der Forschungsfrage RQ2 — Ein Ruckblick i,
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Fig. 1. Multicriteria matrix-based literature review result.
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3 Ansatz zur Losung der Forschungsfrage RQ3

Table 1. Classification levels according to literature.
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Global plant network
Local plant network
System level
Aggregate level
Device level
Assembly level

I[tem level

Material level

Company level
Operating level
Process control level
Control level

Field level

Sensor level

Connected world
Enterprise

Work units
Station

Control device

Field device

Product

Location level
General structure level
Area/ field level

Group/ cluster

Single work place

Production network
Factory level
Production line
Production line segment
Work Unit

Work station

Function group
Component

Construction element

Company level
Factory level
Production line level

Cell level

Machine level

Element level
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3 Ansatz zur Losung der Forschungsfrage RQ3 izl L W
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Supporter (1)

Als Supporter gekennzeichnete
Produktionseigenschaften bilden eine
unterstitzende oder beqginstigende
Basischarakteristik aber keine absolut
notwendige Voraussetzung zur Erflllung der
unterstitzten Eigenschatt.

Enabler (2)

Als Enabler gekennzeichnete
Produktionseigenschaften bilden eine
Voraussetzung in Form einer befahigenden
Eigenschaft zur Erfillung der
Ubergeordneten Charakteristik.
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3 Ansatz zur Lésung der Forschungsfrage RQ3 izl ﬂKf

Hierarchical classification levels Definition of the classification level CPS descriptive production characteristic
»Describes a network of factory locations“ Changeability
,»Describes a plant at a given location Adaptability, Agility

4 - Production line level . Describes combinations of production cells” Flexibility, Versality

Integrability, Interoperability, Scalability
Reconfigurability, Modularity

characteristics

3 - Cell level ,Describes a single work segment

Identified CPS descriptive

characteristics

2 - Machine level ' i - P
. Describes a single working device Changeover ability

CPS descriptive
production

Neutrality, Universality, Compatibility

| Decentrality, Robustness, Mobility,

1 - Element level ,, Describes individual component groups “
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[10] llimer B; Karkowski M; Vielhaber; M. Petri net controlled virtual commissioning — A virtual Design loop approach. In: Proceedings of the 30" Cirp Design - . . . __
for validation using VC

Conference. 2020.

[11] Makris S; Michalos G; Chryssolouris G. Virtual Commissioning of an Assembly Cell with Cooperating Robots. Research Article. In: Advances in Decision Sciences.
Volume 2012. 2012.

[12] Tram Mortensen S, Madsen O. Operational Classification and Method for Reconfiguration & Recommissioning of Changeable Manufacturing Systems in System
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3 Ansatz zur Losung der Forschungsfrage RQ4 ] L

Design-loop 1

Generate Code

MCS Simulated PLC
B«

“ NRASTRUCT m

Optimize =

Compile Code

Simulation Environment

=» Evaluate and

Rapid Prototyping

Code Generation and
Code Testing

Lehrstuhl fur I(onstruktnonstechmk

[ ]
22

Modeling
e
L PLC coding

[ 4
22
Modellng 4—&;_

L

, petri-net con

Automatic Planning and
Acting:

A——— yrecry S}

the process Abillty of the System

4 The mandrel for synchronization ContrOI tO find solution

5 The SM conveyor axis does not . se of mechamnical error case, Out of
strate g ies out Of ysical emergency stop devices scope

6 During the process from pos. 6 t p rod u ct i on error States ) Ruman leaves and then swings out ad?quate

7 No error case considered - -
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3 Ansatz zur Losung der Forschungsfrage RQ5 il L W
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