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1.1 About this document

This document is a part of a specification series. Each part specifies the contents of a
Submodel template for the Asset Administration Shell (AAS). The AAS is described in [1-3]
and [6]. First exemplary Submodel contents were described in [4], while the actual format of
this document was derived by the "Administration Shell in Practice" [5]. The format aims to be
very concise, giving only minimal necessary information for applying a Submodel template,
while leaving deeper descriptions and specification of concepts, structures and mapping to the
respective documents [1-6].

The target group of the specification are developers and editors of technical documentation
and manufacturer information, which are describing assets in smart manufacturing by means
of the Asset Administration Shell (AAS) and therefore need to create a Submodel instance with
a hierarchy of SubmodelElements. This document especially details on the question, which
SubmodelElements with which semantic identification shall be used for this purpose.

1.2 Scope of the Submodel

This Submodel template aims at the interoperable provision of information describing an
injection mold regarding to the asset of the respective Asset Administration Shell. The central
element is the provision of properties [7], ideally interoperable by means of dictionaries such
as ECLASS and IEC CDD (Common Data Dictionary). The purpose of this Submodel is to
enhance the already published IDTA specification “Generic Frame for Technical Data for
Industrial Equipment in Manufacturing” (02003-1-2) with specific properties of an injection
mold. The focus of this document is the standardized description of relevant properties that
represent the technical master data of an injection mold. Master data in this context
characterize the injection mold’s capabilities, usually expressed in minimum, maximum, or
boolean values, e.g., the maximal allowed pressure, (minimal) required clamping force for
manufacturing a plastic part, or if the injection mold offers special features, e.g., slides.
Typically, this master data is unalterable or fixed for a certain period.

This Submodel targets order management, production planning and control, and can be used
for predictive maintenance. In order management, comparing the technical requirements of a
plastic part to be produced from a customer with the technical capabilities of the manufacturer’s
machinery is possible, e.g., for subcontracting. In a production planning scenario, performing
a capability check to find suitable injection molding machine that are capable of setting up the
injection mold is conceivable [8]. Moreover, for production control, this Submodel enables
resilience by allowing an accelerated rescheduling of jobs after a disturbance occurs, e.g.,
machine breakdown, by finding suitable alternative machinery where the mold can be set up.
Lastly, the Submodel can be used for predictive maintenance by providing nominal values of
single properties relevant for calculations, e.g., of the remaining useful life. This concept can
serve as a basis for standardizing the respective Submodel. The conception is based on
existing norms, studies of common practices at enterprises, directives, and standards to
achieve far-reaching acceptance.

Besides the standardized Submodel, this template also introduces standardized
SubmodelElementCollections (SMC) in order to improve interoperability while modeling
aspects of IMM within other Submodels, e.g., the injection molding machine or periphery.
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1.3 Relevant standards and sources of concepts for the Submodel template

According to [3], interoperable properties might be defined by standards, consortium
specifications or manufacturer specifications. Useful standards providing sources of concepts

are:
Table 1: List of examplary standards defining interoperable properties
Number Title
DIN 24450 Maschinen zum Verarbeiten von Kunststoffen und

Kautschuk; Begriffe

DIN EN ISO 472

Kunststoffe - Fachworterverzeichnis

EUROMAP 2

Injection moulding machines - Mould fixing and
connection dimensions

EUROMAP 5

Injection moulding process - Determination of
important production data - Manufacturing Report

EUROMAP 77 (VDMA 40077)

OPC UA interfaces for plastics and rubber machinery
— Data exchange between injection moulding
machines and MES

EUROMAP 83 (VDMA 40083)

OPC UA interfaces for plastics and rubber machinery
— General Type definitions

So called property dictionaries are

used identify information elements (see Terms and

Definitions of [6]). Such property dictionaries include:

e ECLASS, see: https://www.eclasscontent.com/

e |EC CDD, see: https://cdd.iec.ch/cdd/iec61987/iec61987.nsf and

https://cdd.iec.ch/cdd/iec62683/cdddev.nsf

In this document, properties are aimed to be described by ECLASS.


https://www.eclasscontent.com/
https://cdd.iec.ch/cdd/iec61987/iec61987.nsf
https://cdd.iec.ch/cdd/iec62683/cdddev.nsf
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2 Information set for Submodel Contact Information

While defining Submodels, the following three aspects must be considered as suggested in [5]:
Use and economic relevance

The Submodel “Technical Data for Injection Mold” is designed to determine the general
characteristics and features of an injection mold’s type in a standardized manner. For all
injection molds, using the Submodel “Technical Data for Injection Molds” should be mandatory
since the defined properties are vendor-independent and thus valid for all injection mold
instances. This ensures an unambiguous characterization of injection molds and serves as a
foundation for vendor-independent asset communication, as all injection molds shares the
same properties and corresponding metadata, e.g., identifiers.

Possible functions and interactions

The Submodel “Technical Data for Injection Mold” provides multiple benefits for different
functions, which are economically relevant. First, the Submodel acts as a blueprint, so vendors
of injection molds can define their instances using a predefined template without developing
their own. Second, predefined AAS of injection molds ensure a high standard of master data
quality, as a manual definition of the injection mold instances by plastic parts manufacturers is
obsolete. This prevents rework, e.g., occurring by misspellings, etc. Third, the vendor-
independent manner of this Submodel supports unambiguous interpretation of all injection
molds. Especially in injection molding factories, plastic parts manufacturers have often
equipped their shopfloor with injection molds from different vendors, so a standard definition
of injection molds is beneficial. This avoids translations between different, vendor-specific
definitions of single properties. Fourth, accelerated production planning or control is possible.
Due to an automatic matching of injection molds and injection molding machines (IMM) that
are capable of its setup, the manual matching process made by humans can be omitted or
reduced significantly.

The interaction of this Submodel with other Submodels takes place whenever other Submodels
require the technical master data of the injection mold. Due to the fact that manufacturing a
plastic part normally consists of an IMM, an injection mold, and diverse periphery, interacting
with the Submodels of the IMM and periphery is obvious. In detail, matching between the IMM
and the injection mold, which is the negative of the plastic part to be produced, can be
performed, e.g., regarding the available mounting space of an IMM and the dimensions of an
injection mold. Furthermore, periphery in the form of temperature control units (TCU) that
ensure the correct temperature of the injection mold or hot runner devices, which assure
process-reliable temperature control of the inflowing plastic melt, must be considered in the
production process. Another interaction of the Submodel “Technical Data for Injection Mold” is
at Submodel “Predictive Maintenance”, since the technical data can serve as a basis for values
that the Submodel “Predictive Maintenance” requires for calculating metrics.

Property specification

See section 3 Submodel and Collections.
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3 Submodel and Collections

3.1 Properties of the Submodel “TechnicalData”

The figure below shows the UML-diagram defining the relevant properties, which need to be
set. Table 2 describes the details of the Submodel structure combined with examples.

Figure 1: UML-Diagram for Submodel "TechnicalData"

[SMT TechnicaiData/

«SMCx

wSMC»
InjectionMold

DimA

+InjectionMold : SMC
+Moldinsert : SMC

+MoldDepth : xs:double

+LargerMoldDimension : xs:double
S MoldDi :

+MoldWeight : xs:double

+MoldWeight InjectionUnit : xs:double

+CoreDiameterRunnerSystem : xs:double

+OutterEntryDiameterRunnersystem : xs:double
InnerentryD em :

«SMC»
MoldConcept

+MoldType : MLP
+NozzlePin : MLP
+RequiredOpeningStroke : xs:double

«SMCr
MaterialAndSurface

+MoldSurfaceMaterial : MLP

«SMC»
EjectorSystem

+OperationOfEjectorPlates : MLP

«SMC»
TechnicalProperties

+PartOrientation : MLP
+HasAirEjector : xs:boolean
+EjectorType : MLP

«SMC»
GuidingAndCentering

«SM»
TechnicalData
+TechnicalProperties : SMC

+DimAndWeight : SMC

+MoldConcept : SMC

+MaterialAndSurface : SMC

+Ejectorsystem : SMC

+GuidingAndCentering : SMC
em: SMC

+Temperingsystem : SMC
+MachineMountingAndForcelntake : SMC
+Cavity : SMC
+EnergyTransportAndSensors : SMC

+HasSlides :

+MaxTravelDistance : xs:double

«SMCx

p em

+NumberOfGatePoints : xs:integer
+ShotWeightPerNozzle : xs:double

+4HasAnteChamberBush : xs:boolean
+GateDiameter : xs:double
+VolumeOfSprueSystem : xs:double
+TypeOfSprueSystem : MLP
+TypeOfGate : MLP

«SMCs»
TemperingSystem

+HasMoldCooling : xs:boolean
+Coolant : MLP
+ReqgForewardTemperature : xs:double
+MaxPressure ; xs:double
+MinPressure : xs:double

«SMCe
MachineMountingAndForcelntake

+MinRequiredClampingForce : xs:double

«SMC»
Cavity

+NumberOfCavities : xs:integer

+ProjectedCavityArea : xs:double
+ShotVolume : xs:double
+ShotWeight : xs:double

«SMC»
EnergyTransportAndSensors

+NumberOfControllablePneumaticConnections : xs:integer

+NumberofsensorHoles : xs:integer

«SMC»
Moldinsert
ilableMoldinsartHeight ; xs:doubl

Width :
+ tDepth :
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Table 2: Properties of Submodel “TechnicalData"

idShort TechnicalData

Class Submodel

semanticld | [IRI] https://admin-shell.io/ZVEIl/TechnicalData/Submodel/1/2

Parent TechnicalData

Explanation | Submodel containing technical data of the asset and associated product
classificatons

[SME type] | semanticld =[idType]value [valueType] | card.
idShort Description@en example

[SMC] [IRI] [IRI] https://admin- n/a 1
Technical shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1

Properties -

Individual characteristics that describe the product
and its technical properties.

[-]

3.2 Properties of the SMC “TechnicalProperties”

Table 3: Properties of SMC "TechnicalProperties”

idShort TechnicalProperties

Class SubmodelElementCollection

semanticld [IRI] https://admin-shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1
isCaseOf -

Allow True

Duplicates

Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/Submodel/1/2

Explanation Individual characteristics that describe the product and its technical
properties

[SME type] semanticity = [idType] value [valueType] | card.

idShort preferredName@en example
preferredName@de [unit]

Description@en
[sourceOfDefinition]

[SMC] [IRI] https://iop.rwth- n/a 1
DimAndWeight | aachen.de/IM/cd/1/1/dimAndWeight

Dimensions and Weight
Abmal3e und Gewicht

10
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Contains the dimensions and weight of the asset

[-]

[SMC] [IRI] https://iop.rwth- n/a 1
MoldConcept aachen.de/IM/cd/1/1/moldConcept

Mold Concept

Werkzeugkonzept

Contains miscellaneous components of a mold,

which cannot be assigned to a specific class

[-]
[SMC] [IRI] https://iop.rwth- n/a 1
MaterialAnd aachen.de/IM/cd/1/1/materialAndSurface
Surface Material And Surface

Material und Oberflache

The material and surface the asset is made of

[]
[SMC] [IRI] https://iop.rwth- n/a 1.n
EjectorSystem | aachen.de/IM/cd/1/1/ejectorSystem

Ejector System

Auswerfersystem

Responsible for the removal of the molded part. It

moves between the clamp plate and support plate

in a space provided

[]
[SMC] [IRI] https://iop.rwth- n/a 1.n
GuidingAnd aachen.de/IM/cd/1/1/guidingAndCentering
Centering Guiding and Centering

Fuhrung und Zentrierung

Elements for guiding and centering single machine

parts or assemblies

[-]
[SMC] [IRI] https://iop.rwth- n/a 1
SprueSystem aachen.de/IM/cd/1/1/sprueSystem

Sprue System
Angusssystem

Controls the melt flow when it is injected to the
cavity. The sprue is the channel, cut in the
stationary platen, that transports the melt from
plasticizing unit to the runner system or direct
through a sprue to the cavity

[Injection Molding Handbook

(ISBN: 0-7923-8619-1)]

11
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[SMC] [IRI] https://iop.rwth- n/a
Tempering aachen.de/IM/cd/1/1/temperingSystem
System Tempering System

Temperiersystem

System that supervises and controls the mold

temperature

[-]
[SMC] [IRI] https://iop.rwth- n/a
Machine aachen.de/IM/cd/1/1/machineMountingAndForceln
MountingAnd take
Forcelntake Machine mounting and force intake

Maschinen- und Kraftaufnahme

Elements for mounting or fastening to/on the

machine and force application

[-]
[SMC] [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/cavity n/a
Cavity Cavity

Kavitat

The space between matched molds that encloses

the molded part (negative form of the part). It is

the depression in the mold that forms the outer

surface of the molded part. There can be single or

multiple cavities in one mold.

[Injection Molding Handbook (ISBN: 0-7923-8619-

1l
[SMC] [IRI] https://iop.rwth- n/a
Energy aachen.de/IM/cd/1/1/energytransportAndSensors
TransportAnd | Epergy transport and sensors
Sensors

Energietransport und Sensoren

Definition of the energy transportation and the
implemented sensors

[-]

12
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3.3 Properties of the SMC “DimAndWeight”

Table 4: Properties of SMC "DimAndWeight"

idShort DimAndWeight
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/dimAndWeight
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://admin-shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1
Explanation Contains the dimensions and weight of the asset
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[SMC] [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/mold | n/a 1
InjectionMold Injection Mold
Spritzgie3werkzeug
The technological tasks of the injection mold
include receiving and distributing the melt,
forming the molded part, solidifying the melt
and demolding the molded part
[Acc to: Spritzgie3werkzeuge fur Einsteiger,
3 ed., 2020, ISBN: 9783446467651]
[SMC] [IRI] https://iop.rwth- n/a 0.1
MoldInsert aachen.de/IM/cd/1/1/moldinsert

Mold Insert
Werkzeugeinsatz

The mold contour for a plastic part can be
introduced into the mold plate in an injection
mold or into a mold insert that is installed in the
mold plate

[SpritzgieRBwerkzeuge fir Einsteiger, 3 ed.,
2020, ISBN: 9783446467651]

13
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3.4 Properties of the SMC “InjectionMold”

Table 5: Properties of SMC "InjectionMold"

idShort InjectionMold
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/mold
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/dimAndWeight
Explanation The technological tasks of the injection mold include receiving and
distributing the melt, forming the molded part, solidifying the melt and
demolding the molded part
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[Prop] [IRI] https://iop.rwth- [Double] 1
MoldDepth aachen.de/IM/cd/1/1/moldDepth 54.60
Mold depth [cm]
Spritzgie3werkzeug Tiefe
For objects with fixed orientation or in preferred
utilization position, the rear , generally away from
the observer expansion is described as depth
[-]
[Prop] [IRI] https://iop.rwth- [Double] 1
LargerMold aachen.de/IM/cd/1/1/largerMoldDimension 49.60
Dimension Larger mold dimension [cm]
SpritzgieRBwerkzeug-Dimension (grof3ere Wert)
The greater dimension of the mold that is not the
depth
[Acc. to: EUROMAP 2]
[Prop] [IRI] https://iop.rwth- [Double] 1
SmallerMold aachen.de/IM/cd/1/1/smallerMoldDimension 39.60
Dimension Smaller mold dimension [cm]

SpritzgieRBwerkzeug-Dimension (kleinere Wert)
The smaller dimension of the mold that is not the
depth

[Acc. to: EUROMAP 2]

14
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[Prop] [IRI] https://iop.rwth- [Double]
MoldWeight aachen.de/IM/cd/1/1/moldWeight 970.00

Mold weight [ka]

Werkzeuggewicht

The weight of the entire mold

[]
[Prop] [IRI] https://iop.rwth- [Double]
MoldWeight aachen.de/IM/cd/1/1/moldWeightClampingUnit 510.00
Clamping Mold weight clamping unit [ka]
Unit Werkzeuggewicht Schlie3seite

The weight of half of the injection mold, which will

be equipped on the clamping unit of the machine

[]
[Prop] [IRI] https://iop.rwth- [Double]
MoldWeight aachen.de/IM/cd/1/1/moldWeightinjectionUnit 460.00
InjectionUnit Mold weight injection unit [ka]

Werkzeuggewicht Einspritzseite

The weight of half of the injection mold, which will

be equipped on the injection unit of the machine

[-]
[Prop] [IRI] https://iop.rwth- [Double]
CoreDiameter | aachen.de/IM/cd/1/1/coreDiameterRunnerSystem | 15.50
RunnerSystem | Core diameter runner system [mm]

Bohungsdurchmesser des Angussverteilers

Defines the core diameter runner system

[-]
[Prop] [IRI] https://iop.rwth- [Double]
OutterEntry aachen.de/IM/cd/1/1/outterEntryDiameterRunnerS | 20.0
Diameter ystem [mm]
RunnerSystem | outter entry diameter runner system

Aulerer Eintrittsdurchmesser des

Angussverteilers

Defines the outter entry diameter runner system

[]
[Prop] [IRI] https://iop.rwth- [Double]
InnerEntry aachen.de/IM/cd/1/1/innerEntryDiameterRunnerS | 19.5
Diameter ystem [mm]
RunnerSystem | |nner entry diameter runner system

Innerer Eintrittsdurchmesser des Angussverteilers
Defines the inner entry diameter runner system

[-]

15
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3.5 Properties of the SMC “MoldInsert”

Table 6: Properties of SMC "MoldInsert"

idShort MoldInsert
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/moldInsert
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/dimAndWeight
Explanation The mold contour for a plastic part can be introduced into the mold plate
in an injection mold or into a mold insert that is installed in the mold
plate
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[Prop] [IRI1] https://iop.rwth- [Double] 1
AvailableMold aachen.de/IM/cd/1/1/availableMoldInsertHeight 20.00
InsertHeight Available mold insert height [cm]
Verfugbare Hohe fur Werkzeugeinsatz
For objects with orientation in preferred position
during use the dimension perpendicular to
diameter/height/width/depth
[-]
[Prop] [IRI1] https://iop.rwth- [Double] 1
AvailableMold aachen.de/IM/cd/1/1/availableMoldInsertWidth 16.50
InsertWidth Available mold insert width [cm]
Verfugbare Breite fur Werkzeugeinsatz
For objects with orientation in preferred position
during use the dimension perpendicular to
height/ length/depth
[-]
[Prop] [IRI] https://iop.rwth- [Double] 1
AvailableMold aachen.de/IM/cd/1/1/availableMoldinsertDepth 4.00
InsertDepth Available mold insert depth [cm]

Verfugbare Tiefe fur Werkzeugeinsatz

For objects with fixed orientation or in preferred
utilization position, the rear , generally away from
the observer expansion is described as depth

[]

16
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3.6 Properties of the SMC “MoldConcept”

Table 7: Properties of SMC "MoldConcept"

idShort MoldConcept
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/moldConcept
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://admin-shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1
Explanation Contains miscellaneous components of a mold, which cannot be
assigned to a specific class
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[MLP] [IRI] https://iop.rwth- [LangString] | 1
MoldType aachen.de/IM/cd/1/1/moldType Two platen
Mold type moIQ@en,
Werkzeugtyp Zwel-
Defines the type of the injection mold Platten-
[ Werkzeug
@de

Value List;

Two platen mold

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/twoPlatenMold
Three platen mold

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/threePlatenMold
Cubed mold

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/cubedMold
Two component mold

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/twoComponentMold

Other
[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/otherMold

-]
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[File] [IRI] https://iop.rwth- n/a 1
NozzlePin aachen.de/IM/cd/1/1/nozzlePin
Nozzle Pin
Dusenanschluss
Defines the nozzle connection
[-]
[Prop] [IRI] https://iop.rwth- [Double] 1
Required aachen.de/IM/cd/1/1/requiredOpeningStroke 425.00
OpeningStroke | Required opening stroke [mm]
Bendtigter Offnungsweg
The distance by which the mold halves must be
separated at least so that the component can be
demolded
[-]
3.7 Properties of the SMC “MaterialAndSurface”
Table 8: Properties of SMC "MaterialAndSurface”
idShort MaterialAndSurface
Class SubmodelElementCollection
semanticld [IRI1] https://iop.rwth-aachen.de/IM/cd/1/1/material AndSurface
isCaseOf -
Allow True
Duplicates
Parent [IRI] https://admin-
shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1
Explanation The material and surface the asset is made of
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[MLP] [IRI] https://iop.rwth- [LangString] | 1
MoldSurfaceMaterial | aachen.de/IM/cd/1/1/moldSurfaceMaterial Steel@en,
Mold surface material Stahl@de

Material (Werkstoff) des Werkzeugs

The material (designation) from which the
mold was made

[-]

[-]
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3.8 Properties of the SMC “EjectorSystem”

Table 9: Properties of SMC "EjectorSystem"

idShort EjectorSystem
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/ejectorSystem
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://admin-shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1
Explanation Responsible for the removal of the molded part. It moves between the
clamp plate and support plate in a space provided
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[MLP] [IRI] https://iop.rwth- [LangString] | 1
OperationOf aachen.de/IM/cd/1/1/operationOfEjectorPlates Central unit
EjectorPlates | Operation of ejector plates with spring
Betatigung der Auswerferplatten @en,
_ . . Zentrale
The ejector plate accommodates the ejector pins Einheit mi
and is screwed to the ejector base plate, which Fmd eit mit
connects to the ejector system of the injection @edeer

molding machine via the ejector or stop pin
[]
Value List:

Cental bar
[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/centalBar

Central unit with spring

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/centralUnitWithSpring
Additional bars

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/additionalBars
Hydraulic cylinder

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/hydraulicCylinder
Other

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/otherOperationOfEjectorPlates

[-]

19




InterOpera | Specification Submodel Technical Data for Injection Mold

[MLP]
PartOrientation

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/partOrientation
Part orientation

Lage des Formteils

Describes the position of the workpiece and
provides information on whether the workpiece must
be moved to another position, e.g. by a robot, in
order to place it in an orderly manner in a transport
box

[]

Value List:

Vertically

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/vertically

Horizontally

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/harizontally

No part orientation

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/noPartOrientation

[LangString]
No part
orientation@
en,

Keine
Teileorientie
rung@de

[-]

[Prop]
HasAirEjector

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/hasAirEjector

Has air ejector
Hat Luftauswerfer

In the case of very sensitive or soft molded parts, air
ejectors are often used instead of pins to release
the molded part from the mold cavity surface by
means of compressed air and to press it off
[Technologie des Spritzgiel3ens, 4.ed, 2017, ISBN:
9783446450424]

[Boolean]
FALSE

[-]

[MLP]
EjectorType

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/ejectorType

Ejector type

Auswerfertyp

Type of the ejector that is responsible for the
removal of the molded part. It moves between the
clamp plate and support plate in a space provided
[-]

Value List:

Round

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/round
Flat

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/flat

Hull

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/hull

[LangString]
Round@en,
Rund@de

[-]
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Spring-loaded
[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/spring-
loaded

Contour
[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/contour

3.9 Properties of the SMC “GuidingAndCentering”

Table 10: Properties of SMC "GuidingAndCentering"

idShort GuidingAndCentering

Class SubmodelElementCollection

semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/guidingAndCentering

isCaseOf -

Allow

Duplicates True

Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1

Explanation Elements for guiding and centering single machine parts or
assemblies

[SME type] semanticity = [idType] value [valueType] | card.

idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]

[Prop] [IRI] https://iop.rwth- [Boolean] 1

HasSlides aachen.de/IM/cd/1/1/hasSlides TRUE

Has slides
Besitzt Schieber

Slides are movable components within the
injection mold. One or more parts of the mold
contour are incorporated into these slides. The
slider itself moves away from the plastic part
during or after opening of the mold in an
additional demolding direction. This movement
away exposes the undercuts before the plastic
part is ejected from the injection mold
[SpritzgieBwerkzeuge fir Einsteiger, 3 ed.,
2020, ISBN: 9783446467651]

[-]
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[Prop]
MaxTravel
Distance

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/maxTravelDistance
Max travel distance

Maximaler Verfahrweg

The travel distance refers to the distance

required by the mold from the fully closed state
to the fully open state

]

[Double]
125.00
[cm]

3.10 Properties of the SMC “SprueSystem”

Table 11: Properties of SMC "SprueSystem"

idShort SprueSystem

Class SubmodelElementCollection

semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/sprueSystem

isCaseOf -

Allow

Duplicates True

Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1

Explanation Controls the melt flow when it is injected to the cavity. The sprue is the
channel, cut in the stationary platen, that transports the melt from
plasticizing unit to the runner system or direct through a sprue to the
cavity

[SME type] semanticity = [idType] value [valueType] | card.

idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]

[Prop] [IRI] https://iop.rwth- [Integer] 1

NumberOf aachen.de/IM/cd/1/1/numberOfGatePoints 3

GatePoints [1]

Number of gate points
Anzahl der Anspritzpunkte

Number of gating points, also called sprue or gate,
that are the interface between the channel and the
cavity

[nach: SpritzgieRwerkzeuge fur Einsteiger, 3 ed.,
2020, ISBN: 9783446467651]
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[Prop] [IRI] https://iop.rwth- [Double]
ShotWeight aachen.de/IM/cd/1/1/shotWeightPerNozzle 42.00
PerNozzle Shot weight per nozzle [a]
Schussgewicht je einzelner Dlse
Weight of the melt exiting from a single nozzle
[-]
[Prop] [IRI] https://iop.rwth- [Boolean]
HasAnte aachen.de/IM/cd/1/1/hasAnteChamberBush FALSE
ChamberBush | Has ante-chamber bush [-]
Besitzt Vorkammerbuchse
For easy insertion of the required nozzle
geometries into mold plates, ante-chamber
bushings are used with open hot runner nozzles. In
applications with wearing plastics, the gate quality
can thus be quickly restored
[guenther-heisskanal.de]
[Prop] [IRI] https://iop.rwth- [Double]
GateDiameter | aachen.de/IM/cd/1/1/gateDiameter 8.5
Gate diameter [mm]
Anschnittdurchmesser
Diameter of the sprue or gate
[-]
[Prop] [IRI] https://iop.rwth- [Double]
VolumeOf aachen.de/IM/cd/1/1/volumeOfSprueSystem 85.25
SprueSystem | vglume of sprue system [cm3]
Volumen Anguss-System
Volume of the entire sprue
[]
[MLP] [IRI] https://iop.rwth- [LangString]
TypeOfSprue | aachen.de/IM/cd/1/1/typeOfSprueSystem Cold runner
System Type of sprue system @en,
Anguss-System Kaltkanal
@de

The sprue system has the task to accept the plastic
melt of the injection molding machine without loss
of pressure and temperature and to transfer it to
the mold cavities

[Understanding injection molds, 2 ed., 2020, ISBN:
9781569908440]

Value List:

Cold runner
[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/coldRunner

[-]
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Hot runner
[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/hotRunner

[MLP]
TypeOfGate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/typeOfGate

Type of gate
Angusstyp

The distribution system and the gate have the task
of guiding the liquid plastic melt into the mold cavity
on the shortest route without heat and pressure
losses

[Understanding injection molds, 2 ed., 2020, ISBN:
9781569908440]

Value List;

Direct gate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/directGate

Film gate

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/flmGate
Ring gate

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/ringGate
Umbrella gate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/umbrellaGate

Sprue gate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/sprueGate

Tunnel gate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/tunnelGate

Three platen distributor

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/threePlatenDistributor
Pinpoint gate

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/pinpointGate

Gateless

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/gateless

Insulated runner feed system
[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/insulatedRunnerFeedSystem

[LangString]
Umbrella
gate@en,
Schirm-
anguss@de

[-]
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3.11 Properties of the SMC “TemperingSystem”

Table 12: Properties of SMC "TemperingSystem"

idShort TemperingSystem
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/temperingSystem
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1
Explanation System that supervises and controls the mold temperature
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[Prop] [IRI] https://iop.rwth- [Boolean] 1
HasMold aachen.de/IM/cd/1/1/hasMoldCooling TRUE
Cooling Has mold cooling ]
Werkzeugtemperierung vorhanden
Indicates if mold cooling is required
[]
[MLP] [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/coolant | [LangString] | 1
Coolant Type of coolant Oil@en,
Art des Kuhimittels Ol@de
Type of medium the asset operates with [
[]
[Prop] [IRI] https://iop.rwth- [Double] 1
ReqgForeward aachen.de/IM/cd/1/1/reqForewardTemperature 185.00
Temperature | Required foreward temperature [°C]
Erforderliche Vorlauftemperatur
Indicates which flow temperature is required
[-]
[Prop] [IRI] https://iop.rwth- [Double] 1
MaxPressure aachen.de/IM/cd/1/1/maxPressure 5.00
Maximum pressure [bar]

Maximal erlaubter Druck
Maximal working range of the pressure value

[-]
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[Prop]
MinPressure

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/minPressure

Minimum pressure
Minimal erforderlicher Druck

Minimal working range of the pressure value

[-]

[Double]
2.00
[bar]

3.12 Properties of the SMC “MachineMountingAndForcelntake”

Table 13: Properties of SMC "MachineMountingAndForcelntake™

idShort MachineMountingAndForcelntake

Class SubmodelElementCollection

semanticld [IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/machineMountingAndForcelntake

isCaseOf -

Allow

Duplicates True

Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1

Explanation Elements for mounting or fastening to/on the machine and force
application

[SME type] semanticity = [idType] value [valueType] | card.

idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]

[Prop] [IRI] https://iop.rwth- [Double] 1

MinRequired aachen.de/IM/cd/1/1/minRequiredClampingForce | 500.00

ClampingForce | Minimum required clamping force [kN]

Minimal erforderliche SchlieRkraft

The clamping force that must be applied at least
by the clamping unit of an injection molding
machine to hold the injection mold together

[-]
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3.13 Properties of the SMC “Cavity”

Table 14: Properties of SMC "Cavity"

idShort Cavity
Class SubmodelElementCollection
semanticld [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/cavity
isCaseOf -
Allow
Duplicates True
Parent [IRI] https://admin-shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1
Explanation The space between matched molds that encloses the molded part
(negative form of the part). It is the depression in the mold that forms
the outer surface of the molded part. There can be single or multiple
cavities in one mold
[SME type] semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]
Description@en
[sourceOfDefinition]
[Prop] [IRI] https://iop.rwth- [Integer] 1
NumberOf aachen.de/IM/cd/1/1/numberOfCavities 2
Cavities Number of cavities [1]
Anzahl der Kavitaten
Number of mold cavities. In mold and die
making, the cavity refers to the free or hollow
space between the lower and upper part of the
forming mold into which the liquid or flowable
material (melt) flows or is pressed. The cavity is
also referred to as a mold cavity. To ensure
that dimensionally accurate molded parts can
be produced, the material shrinkage factor
must be taken into account when designing the
cavity
[hotset.com]
[Prop] [IRI] https://iop.rwth- [Double] 1
ProjectedCavity aachen.de/IM/cd/1/1/projectedCavityArea 320.85
Area Projected cavity area [cm?]

Projizierte Flache Kavitaten

Surface onto which the volume of the cavity
under consideration is mapped in two
dimensions

[nach: Handbuch Ressourcenorientierte
Produktion, 2013, ISBN: 9783446436237]
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[Prop] [IRI] https://iop.rwth- [Double] 1
ShotVolume aachen.de/IM/cd/1/1/shotVolume 120.00
Shot volume [cm3]

Schussvolumen Formteil
The volume of the melt that fits into the cavity

]

[Prop] [IRI] https://iop.rwth- [Double] 1
ShotWeight aachen.de/IM/cd/1/1/shotWeight 42.00
Shot weight a]

Schussgewicht des Formteil

The shot weight is composed of the molding
weight of all cavities and the sprue weight
[SpritzgieRen fir Praktiker, 4 ed., 2019,
ISBN: 9783446458673]

3.14 Properties of the SMC “EnergyTransportAndSensors”

Table 15: Properties of SMC "EnergyTransportAndSensors"

idShort EnergyTransportAndSensors

Class SubmodelElementCollection

semanticld | [IRI] https://iop.rwth-aachen.de/IM/cd/1/1/energytransportAndSensors

isCaseOf -

Allow True
Duplicates
Parent [IRI] https://admin-shell.io/ZVEIl/TechnicalData/TechnicalProperties/1/1

Explanation | Definition of the energy transportation and the implemented sensors

[SME type] | semanticity = [idType] value [valueType] | card.
idShort preferredName@en example
preferredName@de [unit]

Description@en
[sourceOfDefinition]

[Prop] [IRI] https://iop.rwth- [Integer] 1
NumberOf aachen.de/IM/cd/1/1/numberOfControllablePneumat | 6
Controllable | icConnections [1]

Pneumatic Number of controllable pneumatic connections
Connections | Anzahl der ansteuerbaren Pneumatikanschliisse
Number of controllable pneumatic connections that
can be controlled by the machine

[]
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[Prop]
NumberOf
SensorHoles

[IRI] https://iop.rwth-
aachen.de/IM/cd/1/1/numberOfSensorHoles

Number of sensor holes
Anzahl der Sensorbohrungen

Number of holes where sensors can be mounted,

e.g., for monitoring the cavity pressure or
temperature

]

[Integer]
6
(1]
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Annex A: Explanations on used table formats

General

The used tables in this document try to outline information as concise as possible. They do not
convey all information on Submodels and SubmodelElements. For this purpose, the definitive
definitions are given by a separate file in form of an AASX file of the Submodel template and
its elements.

Tables on Submodels and SubmodelElements
For clarity and brevity, a set of rules is used for the tables for describing Submodels and
SubmodelElements.

The tables follow in principle the same conventions as in [5].

The table heads abbreviate 'cardinality’ with 'card'.

The tables often place two informations in different rows of the same table cell. In this
case, the first information is marked out by sharp brackets [] form the second
information. A special case are the semanticlds, which are marked out by the format:
(type)(local)[idType]value.

The types of SubmodelElements are abbreviated: SME

SME type Submodel Element type

Property Property

MLP MultiLanguageProperty
Range Range

File File

Blob Blob

Ref ReferenceElement

Rel RelationshipElement

SMC SubmodelElementCollection

If an idShort ends with {00}, this indicates a suffix of the respective length (here: 2) of
decimal digits, in order to make the idShort unique. A different idShort might be
choosen, as long as it is unique in the parent’s context.

The Keys of semanticld in the main section feature only idType and value, such as:
https://admin-shell.io/vdi/2770/1/0/Documentld/ld. The attributes "type" and "local"
(typically "ConceptDescription” and "(local)" or "GlobalReference" and (no-local)") need
to be set accordingly; see [6].

If a table does not contain a column with "parent" heading, all represented attributes
share the same parent. This parent is denoted in the head of the table.

Multi-language strings are represented by the text value, followed by '@'-character and
the ISO 639 language code: example@de.

The [valueType] is only given for Properties.
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