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m  Pneumatikzylinder
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m  Ebene 0 - Objektmodell des Produktionssystems
m  Enthidlt die Ausgangsprodukte und das Endprodukt

’ P_Lid

P_Cylinder

P_Spring PPiston S
B_System_Boundary :

*Qroduction_SysQ
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m Ebene l-Objektmodell

B Losungsneutrale Formulierung

® Grundlage fiir Auffinden der Prinziplosungen

P_Cylinder P_Lid P_Spring P_Piston

B_MPS500 - Level 1

P_Cylinder

P_Cylinder_intermediate P_Lid P_Spring P_Piston

P_Pneumatic_Cylinder

Y_Cylinder_Distributei
T_Part_Distributer

-
\Manufacturing_Syste

|—
Assembly_System
,_
T_KRpished_good_Distribdter
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m Ebene 2 - Objektmodell

® Finden von physikalischen
Effekten fiir Prinziplosungen

i P_Cylinder_intermediate

P_Cylinder_intermediate

P_Cylinder_intermediate

P_Cylinder_intermediate

P_Cylinder

P_Cylinder

P_Cylinder

P_Cylinder

B_Create_hole
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T_Handling_Unit

T_Machining_Unit

T_Fixation_Unit

T_Positioning_Unit
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m Elemente des Strukturmodells

() 654152 (D_MP3-E-LA) Lin.Achse.ipt % 656674 (0, MP3.B-BM) Bausatz Bohrm..iam
v £ Volumenkarper(1) » £ Beziehungen

b [5=Ansicht: Hauptansicht » [ Darstellungen

v £ Ursprung - . » ] Ursprung

v ¥y ) 00654152_LIN.ACHSE_D_MP3-E-LA.iam L > (5 00654154_HALTERUNG_D_MP3-E-H
@ Bauteilend h T b () 00656875 _KLEMMSTUECK_D_MP3-E-KST
©! b (1) 00326395_BOHRMASCHINE

b @ 00658562 _BOHRSTIFT_D_MP3-E-BST
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Verhaltensrestriktionen

m Verhaltensrestriktionen beschreiben den

im Struktur- und Funktionsmodell implizit
vorgesehenen (aber nicht explizit)
modellierten Ablauf

m  Erganzend zur FPB und zum CAD-Modell

wird dargestelit:

B Welche Information Bedingung fiir
Ausfiihrung welcher Aktionen ist

m  Welche parallele/alternative Vorgiange
vorgesehen sein sollen

Imit
== position
Botate tab. _| H | Electrical .
== position
Start Dril. [—| & |Drilling s
==Upper position
Feed Fo _| H | Feed Forwa..
== Lower position
Feed Ba [—|N | Feed Backw.
—=TUpper position
Stop Drill. R |Drilling S.
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Abschnitt 2

INFORMATIONEN UND MODELLE DES MASCHINENBAUS

Abschnitt 2.4

ERSTELLUNG AML-MODELL-
GEWERK: MASCHINENBAU
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Definition der Funktionalitat
Definition der Randbedingungen
der Funktionalitat

Strukturmodell

Verweis auf
. Signale bzw.
) Anl'egen von notwendigen Adressen - Modellierung Geometrie
Variablen/Signalen - Modellierung von Beziehungen

- Anlegen von vorgesehenen Abldufen - Modellierung von realen Elementen

- Modellierung von Merkmalen der
Elemente
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Modellierung Funktionsmodell Verbindungen

~ @ Functional_Model { Class Role FunctionalHierarchy } ®m Genutzte Interfaces:

A E] ResourceHierarchy { Class Role ResourceHierarchy4— ®  FunctionalFlow

v E Manufacturing_System { Class Role Resource } ctionalUse

A E] ProcessHierarchy { Class Role ProcessHierarchy }
w E Manufacture,Cylinder { Class Role Process }

A E] ProductHierarchy { C Role ProductHierarchy }

v E Cylinder { Class RoleRroduct }

o E Lid { Class Role Product }

W E Spring { Class Role Product }

v IE] Piston { Class Role Product }

v E Pneumatic_Cylinder { Class Role Produ

|

|

|

|

|
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Strukturmodell Bohrmodul

CAD-Modell Bohrmodul

() [iE] Structural_Model { Class Role }

.:JL':; [1E] £54968_{Modul_Bohren_D_MP3-M-B} { Class Role }
A [If] 634151 _(D_MP3-B-LA)_Linearachse { Class Role }
- :;.f::. =0 654151 (D_MP3-B-LA)_linearachse-Interfaces
N «0 Winkel1_(0,00_grd)-Source { Class StructuralConnection} 1A©BO___

«p Einfligen:1-5ource { Class StructuralConnection} 1A© B0

\ £l ursprung
e
F

[if] 645719 (D_MP3-E-GP) Grundplatte { Class Role }
[1f] 634960 _Befest.Teil { Class Role }
[If] 376963 _(DGE-KG-12-ZR-FL30)_Ring_zentrier { Class Role }
E 654155 Halterung { Class Role }
[if] 634152 (D_MP3-E-LA) Lin.Achse { Class Role }
E 331644 ScheibeKreuz { Class Role }
[If] 326867_(D_MP3-B-GM)_Getriebemotor { Class Role }
[If] 243684 Kupplung { Class Role }
[1f] 654149 Kupplung { Class Role }
:_'v'_j- [If] 656873_(D_MP3-B-BES)_Bausatz_Endsch { Class Role }
- AutomationMLBaseRoleClassLib/AutomationMLStructuralRole/Assembly
(v) @ MappingObject
A E 656874 (D_MP3-B-BM)_Bausatz_Bohrm. { Class Role }
- :;.f::. =0 656874_(D_MP3-B-BM)_Bausatz_Bohrm.-Interfaces

oo Winkel1_(0,00_grd)-Target { Class StructuralConnection} 0 A©B1---

«0 Einfligen:1-Target { Class StructuralConnection} QA B~
[if] 634154 (D_MP3-E-H)_Halterung { Class Role }
[if] 636875_(D_MP3-E-K5T)_Klemmstick { Class Role }
[IE] 326395_Bohrmaschine { Class Role }
[if] 658562_(D_MP3-E-BST) Bohrstift { Class Role }
AutomationMLBaseRoleClasslib/AutomationMLStructural Rale/Assembly
(v) @ MappingObject

(% 654969 (Modul_Bohren_D_MP3-M-B).iam
3 EI Beziehungen
b [T Darstellungen

Eaji 00654151 _LINEARACHSE_D_MF3-B-LA
3 DE&ziehungen
3 EEIDarsteIIungen
b DUrsprung
b [ 00645719_GRUNDPLATTE_1_D_MP3-E-GP
I @UUES‘!—QEU_EEFEST.TED_
I @UUB?EQEB_RJNG_ZENTRIER_DGE—KG-12-ZR-FL3[]
I @UUES‘!—IS&_HALTERUNG
b [ 00654152_LIN.ACHSE_D_MP3-E-LA
b @UUBBIW_SCHEIE-E.KREUZ
b [ 00526867_GETRIEBEMOTOR_D_MP3-B-GM
b @UUE‘!—BES‘I—_KUPPLUNG
b @UUES‘I-I@_KUPPLUNG
% 00656873_BAUSATZ_ENDSCH._D_MP3-B-BES
m Einfiigen:1
2 winkel:1 (0,00 grd)
4 Ei 00656874_BAUSATZ_BOHRM._D_MF:
I EIEeziehungen
3 EEIDarsteIIungen
I EIUrsprung
I @UUES4154_HP|LTERUNG_D_MF’3-E—H
I @[][]GSGBFS_KLEMMSTUECK_D_MPB-E—KST
I @UUBZEBQS_EDHRMASCH]]\JE
I @[][]658562_EDHRST]FI'_D_MPE-E—EST
m Einfiigen:1
2 Winkel:1 (0,00 grd)
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Funktionsmodell AML Strukturmodell AML

)

{

~ E Functional_Meodel { Class Role FunctionalHierarchy }

. |E| Structural_MWodel { Class Role }
A E 1472835-001_Layout { Class Role }
" 1472835-001_Layout-Interfaces

E ResourceHierarchy { Class Role ResourceHierarchy }
- [E Production_System { Class Role |

A Production_System-Interfaces

w0 FunctionStructure_LVLO_Source { Class FunctionStructure} 1 A9 BO ——————tO FunctionStructure_LVLO_Target { Class FunctionStructure} 0A®B1
[TE] Cylinder_Distributer { Class Role } ~ | [1E] Bearbeitung { Class Role }
[1E] Part_Distributer { Class Role } A Bearbeitung-Interfaces

~ ) [If] Manufacturing_System { Class Role } «0 FunctionStructure_LVL1_1 Target { Class FunctionStructure} 0 A9 B 1

4

~ Manufacturing_System-Interfaces /@ 195783 _[Station_Handhaben_pneumatisch) { Class Role }
«0 FunctionStructure_LV01_1_Source { Class FunctionStructure} 1 A€ B ﬂ,': IEl 195782 (Station_Bearbeiten) { Class Role }

~ | [If] Machining_Unit { Class Role | [If] Profilplatte_700x350_mit_Bohrung_komplett { Class Role }

~) %@ Machining_Unit-Interfaces [IE] 654972_(Mod_Rundschaltt_D_MP3-M-RST) { Class Role }
»o FunctionStructure LVL2 1 Source { Class FunctionStructure} 1A© B0

S @ 667295 _(Spannen_D.MP3-B-5F) { Class Role }
[[ﬂ Fixation_Unit { Class Role } ~

[If] Positioning_Unit { Class Role } \>.\|E] 654969 _{Modul_Bohren_D_MFP3-M-B) { Class Role }
itioning_Uni

N,
N\ r -
[if] Hardling_Un't { Class Role | PO 654269 _(Modul_Bohren_D_MP3-M-B)-Interfaces

(N
[E Assembly System [ Class Role | \.,g FunctionStructure_LVL1 1 _Target { Class FunctionStructure } 0 A© B ]
[if] Finished_good_Distributer { Class Role } - E 654151 (D_MP3-B-LA)_Linearachse { Class Role }

[if] ProcessHierarchy { Class Role ProcessHierarchy } " El 656874 _(D_MP3-B-BM)_Bausatz_Bohrm. { Class Role }

[E] ProductHierarchy { Class Role ProductHierarchy } E 638571_(Sensor_IMD)iam { Class Role }

[if] InfermationHierarchy { Class Role InformationHierarchy } E §80075_(Sensor D.MP3-B-5-18-KAF) [ Class Role )

[E] EnergyHierarchy { Class Role EnergyHierarchy }
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Verhaltensmodell AML

Variablenliste CodeSys

~ ) [IE] Behavioral_Model { Class Role }
~ ) [IE] Master-Program { Class Role }

~ ) [IE] Behavior-Model-Bearbeitung { Class Role }
E_jﬁb{ﬂlass Role }
|E| End_Linear { Class Role }
[IE] Start_Linear { Class Role }
[IE] InPosition { Class Role }
[IE] Drilled { Class Role }
[if] Rotated { Class Role }
[iE] Actor_Table { Class Role
[iE] Actor_Fixation_On { Class Role }
[IE] Actor_Fixation_Off { Class Role }
[E] UpperPosition { Class Role }
[IE] LowerPosition { Class Role }
|E| Actor Dinll { Class Role }
[IE] Actor_Feed_Fo { Class Role }
[IE] Actor_Feed_Ba { Class Role !}

PROGRAM PLC_ FRG
VAR
A/ Ein Auftrag liegt vor
job: BOOL := false;

End Linear: BOOL;

// Endlage des Linearantriebs -

=\ o LNl L B

(SME-10

// Endlage des Linsarantrisbs - 173212 (sME-1C
B Start Linear: BOOL;
g A/ Kapazitiver Sensor der Fixiereinheit - 650C
10 InPosition: BOOL;
11 S/ Ubsergabsinformation
12 Drilled: BOOL;
13 A/ Induktiver Sensor — 150395 Ndherungsschalte
14 Eotated: BOOL;
15 S/ Elektrischer Motor — 652345 (D MP3-E-SEIEBED
1a Lotor Table: BOOL;
17 A/ Hubmagnet esin — 667287 Hubmagnet

Zcotor Fixation On: BOOL;

// Hubmagnet aus — 00667297 Hubmagnst

Actor Fixation Off: BOOL;

S/ Schalter oben -
UpperPo=zition: BOOL
S/ Schalter unten-—
LowerPosition: BOOL;
S/ Bohrmaschine — 326395 Bohrmaschine
Zcotor Drill: BOOL;

L L I T O o e e R Ve e v

/Y Vorschub -
Lcotor Feed Fo: BOOL;
/¢ Vorschub umkehren -
Bctor Feed Ba: BOOL;

END VAH

L L B3 B3 B2 B2 B3 R BRI BRI ORI ORI OB

= o

7347 5-3-E (+AR-06-E)

7347 5-3-E (+a&R-06-B).1

526867 (D MP3-EB-GM) Getrisbsmotc

Get
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Verhaltensmodell AML

Referenzierung in AML

~ ) [1f] Behavioral_Model { Class Role }

AEMEI

ster-Program { Class Role }

~ | [I] Behavior-Model-Bearbeitung { Class Role }

Ll

Behavior-Model-Bearbeitung-Interfaces

0 PLCopenXMLnterface { Class PLCopenXMLnterface} 0 ACBO
E_job{tlass Role }
|E| End_Linear { Class Role }
[1IE] Start_Linear { Class Role }
[If] InPasition { Class Role }
[iE] Drilled { Class Role }
[if] Rotated { Class Role }
IIE] Actor_Table { Class Role }
[IE] Actor_Fixation_Cn { Class Role )
[If] Actor_Fixation_Off { Class Role }
[IE] UpperPosition { Class Role }
E LowerPosition { Class Role
|E| Actor_Drill { Class Role }
~ Actor_Drill-Interfaces

g PLCopenXMLnterface { Class PLCopenXMLInterface} 0 ASBO

[If] Actor_Feed_Fo { Class Role }
[If] Actor_Feed_Ba { Class Role }

Bearbeitung - MPS500.xml

T

A Attribute Detail: refURI

Description

Unit

AttributeDataType hd
DefaultValue

Value files/#/C:/Semanz/Behavior-Bearbeitung.xml

A Attribute Detail: refURI

Description

Unit

AttributeDataType -
DefaultValue

files/f/C/Semanz/Behavior-

Value . -
Bearbeitung.xmlzActor_Drill
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Verhaltensmodell AML Strukturmodell (Ausschnitt) in AML

~) [if]

S

(3\;‘- [if] Behavioral_Model { Class Role }
~ ) [IE] Master-Program { Class Role }

~ ) [If] 654969 _{Modul_Bohren_D_MP3-M-B) { Class Role }
w 634969 (Modul_Bohren_D_MP3-M-B)-Interfaces

Behavior-Model-Bearbeitung { Class Role }

Behavior-Madel-Bearbeitung-Interfaces ~ ) [IE] 654151 _(D_MP3-B-LA) Linearachse { Class Role }
[Tf] job { Class Role } ~ ) [If] 656874_{D_MP3-B-BM)_Bausatz_Bohrm. { Class Role }
[If] End_Linear { Class Role } " 656874 (D_MP3-B-BM)_Bausatz_Bohrm.-Interfaces
[If] Start_Linear { Class Role } [iE] 654154 (D_MP3-E-H)_Halterung { Class Role }
[IiE] InPosition { Class Role } [1] 656875_(D_MP3-E-KST)_Klemmstiick { Class Role }

E Drilled { Class Role !
E Rotated { Class Role }

» ) [if] 326395_Bohrmaschine { Class Role }

A 326395_Bohrmaschine-Interfaces

[TE] Actor_Table { Class Role } ] )
o |0 BehaviorStructure_Source { Class Behaviorstructure} 1 A B0
[If] Actor_Fixation_On { Class Role }

[if] ﬁsaq'ﬁz_m_mpa-E—Bsn_auhrstiﬂ{{:Ia Role

[If] Actor_Fixation_Off { Class Role } i
[Rf AutgmationMLBaseRoleClassLib/AutomationMLStructuralRole/Assembly

[If] UpperPosition { Class Role }
E LowerPosition { Class Role |
E Actor_Crill { Class Role
A Actor_Drill-Interfaces
«0 PLCopenXMLInterface { Class PLCopenXMLInterface} 0 AQBO

[If] Actor_Feed_Fo { Class Role }
[If] Actor_Feed_Ba { Class Role }
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Verhaltensmodell AML

Funktionsmodell in AML

~) [IE] Behavioral_Maodel { Class Role }
) [1IE] Master-Program { Class Role }
A |E| Behavior-Model-Bearbeitung { Class Role }

A Behavior-Model-Bearbeitung-Interfaces

0o PLCopenXMLInterface { Class PLCopenXMUnterface} g A B0

«o FunctionBehavior_Target { Class FunctionBehavior} 0A©B1
[if] job { Class Role }
[ End_Linear { Class Role }
[If] Start_Linear { Class Role }
[it] InPosition { Class Role }
[ Drilled { Class Role !
E Rotated { Class Role }
|E| Actor_Table { Class Role |
E Actor Fixation_On { Class Role !

[If] Actor_Fixation_Off { Class Role !
[It] UpperPosition { Class Role }
[If] LowerPosition { Class Rele }
[If] Actor_Drill { Class Role &

[If] Actor_Feed_Fo { Class Role }
[it] Actor_Feed_Ba { Class Role }

| [If] Functicnal_Model { Class Role FunctionalHierarchy }
~ ) [1f] ResourceHierarchy { Class Role ResourceHierarchy }

~ | [If] Production_System { Class Role }

A Production_System-Interfaces
o FunctionStructure_ VLD Source { Class FunctionStructure} 1 A B0
|E| Cylinder_Distributer { Class Role }
[IE] Part_Distributer { Class Role }
" E Manufacturing_System { Class Role }
~ Manufacturing_System-Interfaces
0 FunctionStructure_LVL1_1_Source { Class FunctionStructure} 1 A€ B0
_________ «o FunctionBehavior_Source { Class FunctionBehavior! 1 A€ B0
A m Machining_Unit { Class Role }
v Machining_Unit-Interfaces
[IE] Fixation_Unit { Class Role !
[IE] Positioning_Unit { Class Role }
[i£] Handling_Unit { Class Role }
[IE] Assembly_System { Class Role }

E Finished_good_Distributer { Class Role }
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