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1 General 

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 molding machine (IMM) 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 molding machine. The focus of this document is the standardized description of 

relevant properties that represent the technical master data of an IMM. Master data in this 

context characterize the IMM capabilities, usually expressed in minimum, maximum, or 

boolean values, e.g., the maximum possible clamping force, minimal required mold height, or 

if the IMM has a centering groove. 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 IMM for producing a plastic part in-house 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. 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 mold 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 - Fachwörterverzeichnis 

EUROMAP 1 Description of injection moulding machines 

EUROMAP 2 
Injection moulding machines - Mould fixing and 
connection dimensions 

EUROMAP 4 
Injection moulding machines - Determination of the 
actual injection efficiency 

EUROMAP 5 
Injection moulding process - Determination of 
important production data - Manufacturing Report 

EUROMAP 6 
Injection Moulding Machines - Determination of the 
duration of the dry cycle 

EUROMAP 7 
Injection moulding machines - Determination of the 
maximum clamping force 

EUROMAP 8 
Determination of the nominal opening force of 
injection moulding machines 

EUROMAP 60.1 
Determination of machine related energy efficiency 
class 

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 

EUROMAP 86 (VDMA 40086) Material Supply Systems - Order Management 

So called property dictionaries are used identify information elements (see Terms and 

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

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

 IEC 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 of the Submodel 

The Submodel “Technical Data for Injection Molding Machine” is designed to determine the 

general characteristics and features of an injection molding machine’s (IMM) type in a 

standardized manner. For all IMM, using the Submodel “Technical Data for Injection Molding 

Machine” should be mandatory since the defined properties are vendor-independent and thus 

valid for all IMM instances. This ensures an unambiguous characterization of IMM and serves 

as a foundation for vendor-independent asset communication, as all IMM shares the same 

properties and corresponding metadata, e.g., identifiers.  

Economic relevance, possible functions and interactions 

The Submodel “Technical Data for Injection Molding Machine” provides multiple benefits for 

different functions, which are economically relevant. First, the Submodel acts as a blueprint, 

so vendors of IMM can define their instances using a predefined template without developing 

their own. Second, predefined IMM-AAS ensure a high standard of master data quality, as a 

manual definition of the IMM 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 IMM. Especially in injection 

molding factories, plastic parts manufacturers have often equipped their shopfloor with IMM 

from different vendors, so a standard definition of IMM 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 production 

requirements and capable IMM that fulfill those requirements, 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 IMM. 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 injection mold 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 Molding 

Machine” 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" 
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Table 2: Properties of Submodel “TechnicalData" 

idShort TechnicalData 

Class Submodel 

semanticId [IRI] https://admin-shell.io/ZVEI/TechnicalData/Submodel/1/2 

Parent TechnicalData 

Explanation Submodel containing technical data of the asset and associated product 

classificatons 

[SME type] semanticId = [idType]value [valueType] card. 

idShort Description@en example  

[Prop] 

EuromapSize 

Indication 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/euromapSizeIndication 

EUROMAP size indication 

EUROMAP Größenangabe 

Consists of the sizes by which the injection moulding 

machine is identified: these are clamping force in kN 

and the calculated injection piston (or screw) 

displacement in cm3 (related to an injection pressure 

of 1000 bars). In an horizontal clamping unit, the 

clamping force in kN is identified by a suffix H. In the 

case of a vertical clamping or injection unit, the 

corresponding numerical value is supplemented by a 

suffix V. Where there is injection into the separating 

plate, in the horizontal clamping and injection unit, 

suffix L is added to the numerical values. If two 

injection units are provided, the calculated 

displacement in cm3 of the second unit must be 

linked to the numerical value for the calculated 

displacement (stroke volume) in cm3 of the first 

injection unit by a stroke (/). Examples: 17800 H - 

16170, 600 V -35/60 

[EUROMAP 1] 

[String] 

17800 H - 

16170 

[-] 

1 

[MLP] 

Application 

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

Application 

Verwendungszweck 

E.g., general use, special application; for 

thermoplastics, thermoplastics containing expanding 

agents, duomers, rubber 

[EUROMAP 1] 

 

 

[LangString] 

General use 

@en, 

Allgemeine 

Verwendung 

@de 

[-] 

1..n 
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[SMC] 

Design 

Features 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/designFeatures 

Design Features 

Konstruktive Merkmale 

Design Features representing the general 

characteristics of the asset, e.g., weight or dimension 

[-] 

n/a 1 

[SMC] 

Technical 

Properties 

[IRI] https://admin-

shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1 

- 

- 

Individual characteristics that describe the product 

and its technical properties. 

[-] 

n/a 1 

[SMC] 

Control 

AndIT 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/controlAndIT 

Control And IT 

Steuerung und IT 

Features of the machine control and the IT interfaces 

[-] 

n/a 0..n 

[Prop] 

Efficiency 

Class 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/efficiencyClass 

Efficiency class 

Effizienzklasse 

Indication of classification (from 1 - 10): EUROMAP 

60.1 (cycle I) efficiency class: 4+ / If the opening 

stroke is different to EUROMAP 6, the stroke has to 

be given with value. Example with opening stroke 500 

mm: EUROMAP 60.1 (cycle I, os = 500 mm) 

efficiency class: 4+ 

[EUROMAP 60.1] 

[Integer] 

9 

[-] 

1 
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3.2 Properties of the SMC “DesignFeatures” 

Table 3: Properties of SMC "DesignFeatures" 

idShort DesignFeatures 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Design Features representing the general characteristics of the asset, 

e.g., weight or dimension 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[SMC] 

ClampingUnit 

DesignFeatures 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/clampingUnit 

Clamping Unit 

Schließeinheit 

Design features that belongs to the clamping unit. 

The clamping unit is that portion of an injection 

molding machine in which the mold is mounted on 

supporting platens and usually guided by four tie-

bars 

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

1)] 

n/a 1 

[SMC] 

InjectionUnit 

DesignFeatures 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/injectionUnit 

Injection Unit 

Einspritzeinheit 

Design features that belongs to the injection unit. 

The injection unit, also called the plasticator, 

prepares the proper plastic melt and via the 

injection unit transfers the melt into the next 

component that is the mold 

[Injection Molding Handbook  

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

 

 

n/a 1..n 
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[SMC] 

DimAndWeight 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/dimAndWeight 

Dimension And Weight 

Abmaße und Gewicht 

Contains the dimensions and weight of the asset 

[-] 

n/a 1 

 

3.3 Properties of the SMC “ClampingUnitDesignFeatures” 

Table 4: Properties of SMC "ClampingUnitDesignFeatures" 

idShort ClampingUnitDesignFeatures 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Design features that belongs to the clamping unit. The clamping unit is that 

portion of an injection molding machine in which the mold is mounted on 

supporting platens and usually guided by four tie-bars 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[MLP] 

Position 

ClampingUnit 

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

Position 

Lage 

Position of a component or an element within the 

clamping unit 

[-] 

[LangString] 

horizontal@

en, 

horizontal@

de 

[-] 

1 

[MLP] 

Design 

ClampingUnit 

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

Design 

Bauart 

Design of a component or an element within the 

clamping unit 

[-] 

 

[LangString] 

Toggle 

linkage@en, 

Kniehebel@

de 

[-] 

1 
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[MLP] 

Guide 

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

Guide 

Führung 

Guidance for different components or elements 

[-] 

[LangString] 

Two 

columns@e

n, 

Zwei 

Säulen@de 

[-] 

1 

[MLP] 

Special 

Technology 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/specialTechnology 

Special Technology 

Sonderverfahren 

Indicates whether it is a special technology 

[-] 

Value List: 

Cascade control 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/cascadeControl 

Evacuation 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/evacuation 

Injection compression molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/injectionCompressionMolding 

Gas injection molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/gasInjectionMolding 

Foam injection molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/foamInjectionMolding 

Insert technic 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/insertTechnic 

Outsert technic 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/outsertTechnic 

Plastic Metal hybrid injection molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/plasticMetalHybridInjectionMol

ding 

Multi component injection molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/multiComponentInjectionMoldi

ng 

[LangString] 

Cascade 

control@en, 

Kaskadenst

euerung 

@de 

[-] 

0..1 
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Sandwich injection molding 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/sandwichInjectionMolding 

Other special technology 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/otherSpecialTechnology 

 

3.4 Properties of the SMC “InjectionUnitDesignFeatures” 

Table 5: Properties of SMC "InjectionUnitDesignFeatures" 

idShort InjectionUnitDesignFeatures 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Design features that belongs to the injection unit. The injection unit, also 

called the plasticator, prepares the proper plastic melt and via the injection 

unit transfers the melt into the next component that is the mold 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[MLP] 

Position 

InjectionUnit 

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

Position 

Lage 

Position of a component or an element within the 

injection unit 

[-] 

[LangString] 

horizontal@

en, 

horizontal@

de 

[-] 

1 

[MLP] 

Design 

InjectionUnit 

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

Design 

Bauart 

Design of a component or an element within the 

injection unit 

[-] 

 

 

[LangString] 

Piston@en, 

Kolben@de 

[-] 

1 
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[MLP] 

Injection 

Drive 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/injectionDrive 

Injection drive 

Hubantrieb 

Type of the injection unit drive, e.g., 

electromechanical, hydraulic, pneumatic 

[EUROMAP 1] 

[LangString] 

electromech

anical 

@en, 

elektro-

mechanisch 

@de 

[-] 

1 

[MLP] 

ScrewDrive 

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

Screw drive 

Drehantrieb 

Type of the screw drive, e.g., electromechanical, 

hydraulic 

[EUROMAP 1] 

[LangString] 

electromech

anical 

@en, 

elektro-

mechanisch 

@de 

[-] 

1 

 

3.5 Properties of the SMC “DimAndWeight” 

Table 6: Properties of SMC "DimAndWeight" 

idShort DimAndWeight 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Contains the dimensions and weight of the asset 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

Height 

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

Height 

Höhe 

Height of a component or an element 

[-] 

 

[Double] 

225.00 

[cm] 

1 
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[Prop] 

Width 

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

Width 

Breite 

Width of a component or an element 

[-] 

[Double] 

595.70 

[cm] 

1 

[Prop] 

Depth 

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

Depth 

Tiefe 

For objects with fixed orientation or in preferred 

utilization position, the rear , generally away from the 

observer expansion is described as depth 

[-] 

[Double] 

182.00 

[cm] 

1 

[Prop] 

NetWeight 

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

Net weight 

Nettogewicht 

Net weight of a component or an element 

[-] 

[Double] 

800.00 

[kg] 

1 
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3.6 Properties of the SMC “TechnicalProperties” 

Table 7: Properties of SMC "TechnicalProperties" 

idShort TechnicalProperties 

Class SubmodelElementCollection 

semanticId [IRI] https://admin-

shell.io/ZVEI/TechnicalData/TechnicalProperties/1/1 

isCaseOf - 

Allow 

Duplicates 

True 

Parent [IRI] https://admin-shell.io/ZVEI/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 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[SMC] 

ClampingUnitTechnical 

Properties 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/clampingUnit 

Clamping Unit 

Schließeinheit 

Technical properties that belongs to the 

clamping unit. The clamping unit is that portion 

of an injection molding machine in which the 

mold is mounted on supporting platens and 

usually guided by four tie-bars 

[Injection Molding Handbook (ISBN: 0-7923-

8619-1)] 

n/a 1 

[SMC] 

InjectionUnit 

Technical 

Properties 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/injectionUnit 

Injection Unit 

Einspritzeinheit 

Technical properties that belongs to the 

injection unit. The injection unit, also called the 

plasticator, prepares the proper plastic melt 

and via the injection unit transfers the melt into 

the next component that is the mold 

[Injection Molding Handbook (ISBN: 0-7923-

8619-1)] 

 

n/a 1..n 
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[SMC] 

Drive 

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

Drive 

Antrieb 

In engineering, drive refers to both the process 

of driving a working machine and the means 

used to do so. 

[-] 

n/a 1 

 

3.7 Properties of the SMC “ClampingUnitTechnicalProperties” 

Table 8: Properties of SMC "ClampingUnitTechnicalProperties" 

idShort ClampingUnitTechnicalProperties 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Technical properties that belongs to the clamping unit. The clamping unit is 

that portion of an injection molding machine in which the mold is mounted 

on supporting platens and usually guided by four tie-bars 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[SMC] 

BasicData 

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

Basic Data 

Basisdaten 

Basic data that refers to an asset 

[-] 

n/a 1 

[SMC] 

Mold 

Mounting 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/moldMounting 

Mold Mounting 

Werkzeugmontage 

Properties that refer to the mounting of the mold 

[-] 

n/a 0..n 

[SMC] 

Electrical 

Devices 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/electricalDevices 

n/a 0..n 
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Electrical Devices 

Elektrische Geräte 

Contains documents (e.g., connection diagrams) of 

the interfaces for the electrical devices 

[-] 

[SMC] 

CorePullers 

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

Core Pullers 

Kernzug 

Core pullers are needed to move the hydraulic 

cylinders, which in turn move sliders or jaws. They 

control components that belong to the mold 

[Understanding injection molds, 2 ed., 2020,  

ISBN: 9781569908440] 

n/a 0..n 

[SMC] 

Ejection 

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

Ejection 

Auswerfer 

Ejectors are the moving components in an injection 

mold that eject the plastic part after the mold is 

opened 

[Spritzgießwerkzeuge für Einsteiger, 3 ed., 2020, 

ISBN: 9783446467651] 

n/a 1 
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3.8 Properties of the SMC “BasicData” 

Table 9: Properties of SMC “BasicData" 

idShort BasicData 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Basic data that refers to an asset 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

MaxClamping 

Force 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxClampingForce 

Maximum clamping force 

Maximale Schließkraft 

The maximum clamping force is the maximum 

force applied by the clamping unit of an injection 

moulding machine 

[EUROMAP 7] 

[Double] 

2000.00 

[kN] 

1 

[Prop] 

Clamping 

ForceClass 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/clampingForceClass 

Clamping force class 

Schließkraftklasse 

Group of similar injection molding machines with 

similar clamping forces 

[-] 

[Integer] 

6 

[-] 

1 

[Prop] 

MaxOpening 

Stroke 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxOpeningStroke 

Maximum opening stroke 

Maximaler Öffnungsweg 

Distance by which the mold fixing platens move 

away from each other for demolding at maximal 

mold parting line speed 

[DIN 24450] 

[Double] 

450.00 

[mm] 

1 
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[Prop] 

MaxDistance 

Between 

Platens 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxDistanceBetweenPlatens 

Maximum distance between platens 

Maximaler Abstand zwischen den Aufspannplatten 

Used to determine maximum permissible mold 

height 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

1000.00 

[mm] 

1 

[Prop] 

LargerClear 

Distance 

Between 

Columns 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/largerClearDistanceBetween

Columns 

Larger clear distance between columns 

Lichter Säulenabstand (größere Wert) 

The widest clearance between tie-bars over which 

the moving platen slides. Used to determine 

maximum permissible mold dimensions 

[EUROMAP 2 / Injection Molding Handbook, 3 ed., 

2000, ISBN: 9781461545972] 

[Double] 

570.00 

[mm] 

1 

[Prop] 

SmallerClear 

Distance 

Between 

Columns 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/smallerClearDistanceBetween

Columns 

Smaller clear distance between columns 

Lichter Säulenabstand (kleinere Wert) 

The smallest clearance between tie-bars over 

which the moving platen slides. Used to determine 

maximum permissible mold dimensions 

[EUROMAP 2 / Injection Molding Handbook, 3 ed., 

2000, ISBN: 9781461545972] 

[Double] 

500.00 

[mm] 

1 

[Prop] 

Nominal 

OpeningForce 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/nominalOpeningForce 

Nominal opening force 

Nennöffnungskraft 

The nominal opening force F_On is the opening 

force generated during the opening of the closing 

device when the maximum closing force F_s,max 

has previously been exerted. It corresponds to the 

compression a_on (mm) of the columns and the 

elongation b_on (mm) of the test block 

[EUROMAP 8] 

 

 

 

[Double] 

650.00 

[kN] 

1 
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[Prop] 

MaxHold 

Hydraulic 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxHoldHydraulicPressure 

Maximum hold hydraulic pressure 

Maximaler hydraulischer Haltedruck 

Maximal holding pressure in the hydraulic cylinder 

[EUROMAP 77] 

[Double] 

150.00 

[bar] 

1 

[Prop] 

MaxHold 

Specific 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxHoldSpecificPressure 

Maximum hold specific pressure 

Maximaler spezifischer Haltedruck 

Melt pressure(s) which is/are applied during 

holding time(s) calculated by dividing the max. 

theoretical holding force(s) by the screw/piston 

section area 

[EUROMAP 5] 

[Double] 

115.00 

[bar] 

1 

[Prop] 

MaxHydraulic 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxHydraulicPressure 

Maximum hydraulic pressure 

Maximaler hydraulischer Druck 

Maximal pressure in the hydraulic cylinder 

[EUROMAP 77] 

[Double] 

170.00 

[bar] 

1 

[Prop] 

MaxNozzle 

Immersion 

Depth 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxNozzleImmersionDepth 

Maximum nozzle immersion depth 

Maximal möglicher Düseneintauchweg 

The maximal depth the nozzle is allowed to 

immerse into the mold 

[-] 

[Double] 

30.0 

[mm] 

1 
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3.9 Properties of the SMC “MoldMounting” 

Table 10: Properties of SMC "MoldMounting" 

idShort MoldMounting 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Properties that refer to the mounting of the mold 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

MaxMould 

Height 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxMouldHeight 

Maximum possible mould height 

Maximal mögliche Werkzeugeinbauhöhe 

Maximum height (thickness) of mold admitted 

between platens 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

550.00 

[mm] 

1 

[Prop] 

MinMould 

Height 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/minMouldHeight 

Minimum required mould height 

Minimal notwendige Werkzeugeinbauhöhe 

Minimum height (thickness) of mold admitted 

between platens 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

250.00 

[mm] 

1 

[Prop] 

MaxSizeOf 

Clamping 

PlatensHeight 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxSizeOfClampingPlatensH

eight 

Maximum height of clamping platens 

Maximale Höhe der Aufspannplatte 

Maximal possible height of a mold that can be 

mounted on the machine 

[-] 

[Double] 

1000.00 

[mm] 

1 
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[Prop] 

MinSizeOf 

Clamping 

PlatensHeight 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/minSizeOfClampingPlatensHe

ight 

Minimum height of clamping platens 

Minimale Höhe der Aufspannplatte 

Minimal required height of a mold that can be 

mounted on the machine 

[-] 

[Double] 

700.00 

[mm] 

1 

[Prop] 

MaxSizeOf 

Clamping 

PlatensWidth 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxSizeOfClampingPlatensW

idth 

Maximum width of clamping platens 

Maximale Breite der Aufspannplatte 

Maximal possible width of a mold that can be 

mounted on the machine 

[-] 

[Double] 

1000.00 

[mm] 

1 

[Prop] 

MinSizeOf 

Clamping 

PlatensWidth 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/minSizeOfClampingPlatensWi

dth 

Minimum width of clamping platens 

Minimale Breite der Aufspannplatte 

Minimal required width of a mold that can be 

mounted on the machine 

[-] 

[Double] 

700.00 

[mm] 

1 

[Prop] 

MaxAllowed 

MoldWeight 

ClampingUnit 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxAllowedMoldWeightClam

pingUnit 

Maximum allowed mold weight clamping unit 

Maximal erlaubtes Werkzeuggewicht Schließseite 

The weight of half of the injection mold, which may 

be maximum equipped on the clamping unit of the 

machine 

[-] 

[Double] 

1300 

[kg] 

1 

[Prop] 

MaxAllowed 

MoldWeight 

InjectionUnit 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxAllowedMoldWeightInjecti

onUnit 

Maximum allowed mold weight injection unit 

Maximal erlaubtes Werkzeuggewicht Einspritzseite 

The weight of half of the injection mold, which may 

be maximum equipped on the injection unit of the 

machine 

[-] 

 

[Double] 

1000 

[kg] 

1 
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[MLP] 

Mold 

Clamping 

System 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/moldClampingSystem 

Mold clamping system 

Werkzeugspann-System 

Specifies, which mold clamping option the injection 

molding machine offers. Injection molds are 

generally mounted on the mold fixing platens of the 

clamping unit with mechanical clamping elements 

and connected to the power supply lines via 

appropriate connections 

[Spritzgießwerkzeuge : Auslegung, Bau, 

Anwendung , 7. ed, 2018, ISBN: 9783446453906] 

Value List: 

Direct clamping 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/directClamping 

Quick release 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/quickRelease 

Platen overlap 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/platenOverlap 

Groove 

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

Magnetic 

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

Clip 

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

[LangString] 

Direct 

clamping 

@en, 

Direkt-

spannung 

@de 

[-] 

1 

[Prop] 

MaxEccentric 

Distance 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxEccentricDistance 

Maximum eccentric distance 

Maximales Maß außermittig 

Maximum possible distance for eccentric injecting 

[-] 

[Double] 

15.00 

[mm] 

1 

[Prop] 

Centering 

Flange 

Diameter 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/centeringFlangeDiameter 

Centering flange diameter 

Durchmesser Zentrierflansch 

Diameter of the centering flange 

[-] 

 

 

[Double] 

140.00 

[mm] 

1 
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[Prop] 

HasCentering 

Groove 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasCenteringGroove 

Has centering groove 

Hat Zentriernut 

Indicates whether the machine is equipped with a 

centering groove 

[-] 

[Boolean] 

TRUE 

[-] 

1 

[Prop] 

HasCooling 

Connections 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasCoolingConnections 

Has cooling connections 

Hat Temperieranschlüsse 

Indicates whether the injection molding machine 

has interfaces for cooling media (=temperature 

control connections) 

[-] 

[Boolean] 

TRUE 

[-] 

0..1 

[File] 

Cooling 

Connections 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/coolingConnections 

Cooling connections 

Temperieranschlüsse 

Wiring diagram of the temperature control 

connections, if available 

[-] 

n/a  

[MLP] 

Unscrewing 

UnitType 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/unscrewingUnitType 

Unscrewing unit type 

Art der Ausschraubeeinheit 

To be able to unscrew the threaded core, the 

molded part must be secured against rotation 

[Understanding injection molds, 2 ed., 2020,  

ISBN: 9781569908440] 

Value List: 

Electric  

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

Hydraulic  

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

[LangString] 

Electric 

@en, 

Elektrisch 

@de 

[-] 

1 

[Prop] 

HasAdditional 

Elements 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasAdditionalElements 

Has additional elements 

Hat Zusatzelemente 

Indicates whether additional elements are present 

[-] 

[Boolean] 

FALSE 

[-] 

1 
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[Prop] 

HasOffset 

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

Has Offset 

Hat Offset 

Indicates whether clamping elements reduce the 

space available for mold assembly, so that feature 

maxMouldHeight must be reduced by the 

corresponding length. If the value is TRUE, this 

must be taken into account during planning 

[-] 

[Boolean] 

FALSE 

[-] 

1 

 

3.10 Properties of the SMC “ElectricalDevices” 

Table 11: Properties of SMC "ElectricalDevices" 

idShort ElectricalDevices 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Contains documents (e.g., connection diagrams) of the interfaces for the 

electrical devices 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[File] 

Electrical 

Plugs 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/electricalPlugs 

Electrical plugs 

Elektrische Anschlüsse 

Overview (e.g., in the form of a connection diagram) 

of the electrical plugs 

[-] 

n/a 1 

[File] 

Electrical 

PlugsCore 

Puller 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/electricalPlugsCorePuller 

Electrical plugs core puller 

Elektrische Anschlüsse für Auswerfer 

Overview (e.g., in the form of a connection diagram) 

of the electrical plugs for the core pullers 

[-] 

n/a 1 
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[File] 

Electrical 

PlugsCore 

Periphery 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/electricalPlugsCorePeriphery 

Electrical plugs core periphery 

Elektrische Anschlüsse für Peripherie 

Overview (e.g., in the form of a connection diagram) 

of the electrical plugs for the core periphery 

[-] 

n/a 1 

 

3.11 Properties of the SMC “CorePullers” 

Table 12: Properties of SMC "CorePullers" 

idShort CorePullers 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanatio

n 

Core pullers are needed to move the hydraulic cylinders, which in turn 

move sliders or jaws. They control components that belong to the mold 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

NumberOf 

CorePullers 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/numberOfCorePullers 

Number of core pullers 

Anzahl der Kernzüge 

Number of core pullers that can be installed 

[-] 

[Integer] 

4 

[1] 

1 

[MLP] 

CorePuller 

Type 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/corePullerType 

Core puller type 

Typ des Kernzugs 

Type of core pullers that can be installed 

[-] 

Value List: 

Electric  

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

[LangString] 

Electric 

@en, 

Elektrisch 

@de 

[-] 

1 
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Hydraulic  

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

[MLP] 

CorePuller 

Mounting 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/corePullerMounting 

Core puller mounting 

Kernzug-Montage 

Mounting of core pullers 

[-] 

Value List: 

Linear 

https://iop.rwth-aachen.de/IM/cd/1/1/linear 

Unscrew 

https://iop.rwth-aachen.de/IM/cd/1/1/unscrew 

[LangString] 

Linear@en, 

Linear@de 

[-] 

1 

[Prop] 

NumberOf 

Controllable 

Pneumatic 

Connections 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/numberOfControllablePneumati

cConnections 

Number of controllable pneumatic connections 

Anzahl der ansteuerbaren Pneumatikanschlüsse 

Total number of available pneumatic connections 

that the machine can control 

[-] 

 

[Integer] 

4 

[1] 

1 
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3.12 Properties of the SMC “Ejection” 

Table 13: Properties of SMC "Ejection" 

idShort Ejection 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Ejectors are the moving components in an injection mold that eject the 

plastic part after the mold is opened 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[MLP] 

OperationOf 

EjectorPlates 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/operationOfEjectorPlates 

Operation of ejector plates 

Antriebsart der Auswerferplatten 

Indicates whether the ejector plates are driven 

electrically or hydraulically 

[-] 

Value List: 

Electric  

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

Hydraulic  

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

[LangString] 

Electric 

@en, 

Elektrisch 

@de 

[-] 

1 

[Prop] 

Delayed 

Ejection 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/delayedEjection 

Delayed ejection 

Verzögertes Auswerfen 

The ejection of the molded part is delayed, i.e., it 

occurs only after a certain period of time 

[-] 

[Double] 

12.50 

[s] 

1 

[Prop] 

HasEjector 

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

Has ejector 

Hat Auswerfer 

Indicates whether ejectors are present 

[-] 

[Boolean] 

TRUE 

[-] 

1 
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[Prop] 

HasHandling 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasHandling 

Has handling 

Hat Handling 

Indicates whether a handling system is present 

[-] 

[Boolean] 

FALSE 

[-] 

1 

[MLP] 

Handling 

Type 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/handlingType 

Handling type 

Art des Handlings 

Specifies how the molded parts are demolded, i.e., 

whether they are free-falling or removed with a 

handling device 

[-] 

Value List: 

Robot handling 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/robotHandling 

Freefalling 

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

[LangString] 

Freefalling 

@en, 

Freifallend 

@de 

[-] 

0..1 

[Prop] 

HasEjector 

PlateEnd 

Position 

Sensor 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasEjectorPlateEndPositionSen

sor 

Has ejector plate end position sensor 

Hat Sensor für Endplattenposition 

Indicates whether a sensor is present that detects the 

end position of the ejector plate 

[-] 

[Boolean] 

TRUE 

[-] 

1 

[Prop] 

MaxEjector 

Stroke 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxEjectorStroke 

Maximum ejector stroke 

Maximaler Auswerferweg 

Distance of the ejectors in the mold during demolding 

[DIN 24450] 

[Double] 

200.00 

[mm] 

1 

[Prop] 

MaxEjector 

Force 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxEjectorForce 

Maximum ejector force 

Maximale Auswerferkraft 

The maximal force that can be applied to the ejector 

[DIN 24450] 

[Double] 

60.00 

[kN] 

1 
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3.13 Properties of the SMC “InjectionUnitTechnicalProperties” 

Table 14: Properties of SMC "InjectionUnitTechnicalProperties" 

idShort InjectionUnitTechnicalProperties 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Technical properties that belongs to the injection unit. The injection unit, 

also called the plasticator, prepares the proper plastic melt and via the 

injection unit transfers the melt into the next component that is the mold 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[SMC] 

PistonOr 

Screw 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/pistonOrScrew 

Piston Or Screw 

Kolben bzw. Schnecke 

Contains the technical data for the piston and/or 

screw 

[-] 

n/a 1..n 

[SMC] 

Nozzle 

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

Nozzle 

Düse 

The nozzle performs the following tasks: 

Increasing the flow rate of the melt, connection 

point between injection unit and mold, closure of 

the cylinder 

[1000 Konstruktionsbeispiele für den Werkzeug- 

und Formenbau beim Spritzgießen, 2008,  

ISBN: 9783446448209] 

 

 

 

 

n/a 1..n 
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[Prop] 

MaxInjection 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxInjectionPressure 

Maximum Injection pressure 

Maximaler Spritzdruck 

Maximum melt pressure during filling time 

calculated by dividing the max theoretical injection 

force by the screw/piston section area 

[EUROMAP 5] 

[Double] 

2000.00 

[bar] 

1 

[Prop] 

NumberOf 

HeatingAnd 

CoolingZones 

OnTheBarrel 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/numberOfHeatingAndCoolin

gZonesOnTheBarrel 

Number of heating and cooling zones on the 

barrel (cylinder) 

Anzahl der Heiz-/Kühlzonen am Zylinder 

The number of plasticizing barrel zones with 

individual temperature control 

[Injection Molding Handbook, 3 ed., 2000, 

ISBN: 9781461545972] 

[Integer] 

8 

[-] 

1 

[Prop] 

Installed 

BarrelHeating 

Power 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/installedBarrelHeatingPower 

Installed barrel (cylinder) heating power 

Installierte Zylinderheizleistung 

The maximum power rating of heaters used to 

heat the plasticizing phase 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

19.90 

[kW] 

1 

[Prop] 

Max 

Plasticising 

FlowRate 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxPlasticisingFlowRate 

Maximum plasticising flow rate 

Maximaler Plastifizierstrom 

The volume of material the machine can transfer 

into the mold in a second at maximum injection 

speed. Used to determine the time required by the 

machine to inject a pre-determined volume of 

material into the mold 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

33.0 

[g/s] 

1 

[Prop] 

Max 

Plastification 

Circumferential 

Speed 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxPlastificationCircumferen

tialSpeed 

Maximum plastification circumferential speed 

Maximale Plastifizier-Umfangsgeschwindigkeit 

[Double] 

5.25 

[m/s] 

1 
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Maximal screw circumferential speed for 

plastification (e.g. mm/s) 

[-] 

[Prop] 

Max 

Theoretical 

InjectionPower 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxTheoreticalInjectionPow

er 

Maximum theoretical injection power 

Maximale theoretische Einspritzleistung 

Product (kW) of theoretical injection capacity and 

maximal injection pressure p max as defined in 

EUROMAP 1 

[EUROMAP 4] 

[Double] 

250.00 

[kW] 

1 

[Prop] 

MaxInjection 

Speed 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxInjectionSpeed 

Maximum injection speed 

Maximale Einspritzgeschwindigkeit 

Maximal injection speed (e.g. mm/s) 

[-] 

[Double] 

110.00 

[mm/s] 

1 

[Prop] 

MaxInjection 

FlowRate 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxInjectionFlowRate 

Maximum injection flow rate 

Maximaler Einspritzstrom 

Maximum possible flow rate of the injected melt 

[-] 

[Double] 

216.00 

[cm³/s] 

1 

[Prop] 

Max 

Plastification 

Hydraulic 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxPlastificationHydraulicPr

essure 

Maximum plastification hydraulic pressure 

Maximaler hydraulischer Plastifizierdruck 

Maximal plastification pressure in cylinder 

[EUROMAP 77] 

[Double] 

400.00 

[bar] 

1 

[Prop] 

Max 

Plastification 

Specific 

Pressure 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxPlastificationSpecificPre

ssure 

Maximum plastification specific pressure 

Maximaler spezifischer Plastifizierdruck 

Maximal plastification pressure in front of the 

screw tip 

[EUROMAP 77] 

[Double] 

350.00 

[bar] 

1 

[Prop] 

MaxFeed 

Volume 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxFeedVolume 

Maximum feed volume 

Maximales Plastifiziervolumen 

[Double] 

392.00 

[cm³] 

1 
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The maximal volume of the feeder 

[-] 

 

 

 

 

[Prop] 

CoefficientOf 

Efficiency 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/coefficientOfEfficiency 

Coefficient of efficiency 

Effizienz-Koeffizient 

Ratio of maximal actual injection power and 

maximal theoretical injection power 

[EUROMAP 4] 

[Double] 

0.78 

[-] 

1 

 

3.14 Properties of the SMC “PistonOrScrew” 

Table 15: Properties of SMC "PistonOrScrew" 

idShort PistonOrScrew 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Contains the technical data for the piston and/or screw 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

MaxInjection 

Piston 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxInjectionPiston 

Maximum Injection piston 

Hubvolumen 

During the injection stoke, in addition to melting by 

conduction, the relative motion that exists between 

the screw and barrel provides a contribution to 

melting 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

392.00 

[cm³] 

1 
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[Prop] 

PistonOrScrew 

Diameter 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/pistonOrScrewDiameter 

Piston or screw diameter 

Kolben- bzw. Schneckendurchmesser 

Outside diameter of the screw that plasticizes and 

injects the material into the mold 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

50.00 

[mm] 

1 

[Prop] 

PistonOrScrew 

Stroke 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/pistonOrScrewStroke 

Piston or screw stroke 

Kolben- bzw. Schneckenweg 

The distance the screw pumps back for the 

desired shot size 

[Injection Molding Handbook, 3 ed., 2000,  

ISBN: 9781461545972] 

[Double] 

200.00 

[mm] 

1 

[Prop] 

EffectiveScrew 

Length 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/effectiveScrewLength 

Effective screw length 

Wirksame Schneckenlänge 

Length of the screw calculated from the front of 

the feed throat opening to the end of the screw 

flights in the screw forward position; may be 

shown as the ratio of the effective screw length to 

the screw diameter 

[EUROMAP 1] 

[Double] 

20.00 

[mm] 

1 

[Prop] 

MaxScrew 

Speed 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxScrewSpeed 

Maximum Screw speed 

Maximale Schneckendrehzahl 

From … to … stepless, adjustable in steps. 

Remark: when diameter is changed, please 

consider the dependencies to other properties, 

which will also change 

[Acc to: EUROMAP 1] 

[Double] 

100 

[min-1] 

1 

[Prop] 

InstalledDrive 

PowerFor 

Screw 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/installedDrivePowerForScrew 

Installed drive power for screw 

Installierte Antriebsleistung für Schnecke 

For electrical or hydraulic rotary drive 

[EUROMAP 1] 

[Double] 

8.00 

[kW] 

1 

 



InterOpera | Specification Submodel Technical Data for Injection Molding Machine 

  38 

3.15 Properties of the SMC “Nozzle” 

Table 16: Properties of SMC "Nozzle" 

idShort Nozzle 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation The nozzle performs the following tasks: Increasing the flow rate of the 

melt, connection point between injection unit and mold, closure of the 

cylinder 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

NozzleCalotte 

Radius 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/nozzleCalotteRadius 

Nozzle calotte radius 

Kalottenradius der Düse 

The radius of the nozzle 

[-] 

[Double] 

62.0 

[mm] 

1 

[Prop] 

NozzleBore 

Diameter 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/nozzleBoreDiameter 

Nozzle bore diameter 

Bohrungsdurchmesser der Düse 

The diameter of the nozzle 

[-] 

[Double] 

125.5 

[mm] 

1 

[File] 

NozzlePin 

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

Nozzle Pin 

Düsenanschluss 

Defines the nozzle connection 

[-] 

n/a 1 

[File] 

Nozzle 

Drawings 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/nozzleDrawings 

Technical drawings of the nozzle 

Technische Zeichnungen der Düse 

Technical drawing(s) of the nozzle 

[-] 

n/a 1 
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[MLP] 

Distribution 

Location 

Coolant 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/distributionLocationCoolant 

Distribution location coolant 

Verteilungsort Kühlmedium (Düsen/Auswerferseite) 

Indicates where the coolant is distributed 

[-] 

Value List: 

Nozzle unit 

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

Ejection unit 

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

[LangString] 

Ejection 

unit@en, 

Auswerfer-

seite@de 

[-] 

1 
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3.16 Properties of the SMC “Drive” 

Table 17: Properties of SMC "Drive" 

idShort Drive 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation In engineering, drive refers to both the process of driving a working 

machine and the means used to do so 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

MaxDrive 

PowerOfThe 

Hydraulic 

Pump 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxDrivePowerOfTheHydraul

icPump 

Maximum drive power of the hydraulic pump 

Maximale Antriebsleistung der Hydraulikpumpe 

The maximum possible drive power of a hydraulic 

pump 

[-] 

[Double] 

55.00 

[kW] 

1 

[Prop] 

MaxWorking 

PressureOf 

TheHydraulic 

PumpOr 

Pneumatics 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/maxWorkingPressureOfTheH

ydraulicPumpOrPneumatics 

Maximum working pressure of the hydraulic pump 

or pneumatics 

Maximaler Betriebsdruck der Hydraulik bzw. 

Pneumatik 

The maximum possible working pressure of a 

hydraulic pump 

[-] 

 

 

 

 

[Double] 

85.00 

[bar] 

1 
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[Prop] 

DryCycleTime 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/dryCycleTime 

Dry cycle time 

Trockenlaufzeit 

Measure of the basic speed of the machine. It 

includes all cycle operations except plasticizing, 

mold filling, and cooling of the molded part 

[DIN 24450] 

[Double] 

399 

[s] 

1 

[Prop] 

TotalInstalled

Power 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/totalInstalledPower 

Total installed power 

Installierte Gesamtleistung 

The power, which is installed in total 

[-] 

[Double] 

47.00 

[kW] 

1 

 

3.17 Properties of the SMC “ControlAndIT” 

Table 18: Properties of SMC "ControlAndIT" 

idShort ControlAndIT 

Class SubmodelElementCollection 

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

isCaseOf - 

Allow 

Duplicates 

True 

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

Explanation Features of the machine control and the IT interfaces 

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

idShort preferredName@en 

preferredName@de 

Description@en 

[sourceOfDefinition] 

example 

[unit] 

 

[Prop] 

HasAssistant 

System 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/hasAssistantSystem 

Has assistant system 

Hat Assistenzsystem 

Indicates if the injection molding machine is 

equipped with an assistant system, e.g., for 

controlling. Since diverse assistent system exist, 

no valuelist exist.  

Please name the assistant system as text 

[-] 

[String] 

PPCinIM+ 

[-] 

0..n 
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[Prop] 

Communication 

ProtocolType 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/communicationProtocolType 

Communication protocol 

Kommunikationsprotokoll 

This variable is used to specify the used 

communication protocol that is used between the 

sensor and the control system of the TCD 

[EUROMAP 82.1] 

Value List: 

Local 

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

Profibus 

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

OPC UA 

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

I2C 

[IRI] https://iop.rwth-aachen.de/IM/cd/1/1/i2c 

CAN 

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

Other Protocol 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/otherProtocol 

[String] 

OPC UA 

[-] 

0..n 

[MLP] 

Physical 

ITInterface 

[IRI] https://iop.rwth-

aachen.de/IM/cd/1/1/physicalITInterface 

Physical IT interface 

Physische IT-Schnittstelle 

Physical IT interface (e.g., plugs) that is present 

for realizing the data transfer 

[-] 

[LangString] 

Not 

applicable 

@en, 

Nicht 

vorhanden

@de 

[-] 

 

1..n 
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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 semanticIds, 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 semanticId in the main section feature only idType and value, such as: 

https://admin-shell.io/vdi/2770/1/0/DocumentId/Id. 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. 

  



InterOpera | Specification Submodel Technical Data for Injection Molding Machine 

  44 

Bibliography 
 

[1] “Recommendations for implementing the strategic initiative INDUSTRIE 4.0”, acatech, 
April 2013. [Online]. Available: https://www.acatech.de/Publikation/recommendations-
for-implementing-the-strategic-initiative-industrie-4-0-final-report-of-the-industrie-4-0-
working-group/ 

[2] “Implementation Strategy Industrie 4.0: Report on the results of the Industrie 4.0 
Platform”; BITKOM e.V. / VDMA e.V., /ZVEI e.V., April 2015. [Online]. Available: 
https://www.bitkom.org/noindex/Publikationen/2016/Sonstiges/Implementation-Strategy-
Industrie-40/2016-01-Implementation-Strategy-Industrie40.pdf 

[3] “The Structure of the Administration Shell: TRILATERAL PERSPECTIVES from France, 
Italy and Germany”, March 2018, [Online]. Available: https://www.plattform-
i40.de/I40/Redaktion/EN/Downloads/Publikation/hm-2018-trilaterale-coop.html 

[4] “Beispiele zur Verwaltungsschale der Industrie 4.0-Komponente – Basisteil (German)”; 
ZVEI e.V., Whitepaper, November 2016. [Online]. Available: 
https://www.zvei.org/presse-medien/publikationen/beispiele-zur-verwaltungsschale-der-
industrie-40-komponente-basisteil/ 

[5] “Verwaltungsschale in der Praxis. Wie definiere ich Teilmodelle, beispielhafte 
Teilmodelle und Interaktion zwischen Verwaltungsschalen (in German)”, Version 1.0, 
April 2019, Plattform Industrie 4.0 in Kooperation mit VDE GMA Fachausschuss 7.20, 
Federal Ministry for Economic Affairs and Energy (BMWi), Available: 
https://www.plattform-i40.de/PI40/Redaktion/DE/Downloads/Publikation/2019-
verwaltungsschale-in-der-praxis.html 

[6] “Details of the Asset Administration Shell; Part 1 - The exchange of information between 
partners in the value chain of Industrie 4.0 (Version 3.0RC01)”, November 2020, 
[Online]. Available: https://www.plattform-
i40.de/PI40/Redaktion/EN/Downloads/Publikation/Details-of-the-Asset-Administration-
Shell-Part1.html 

[7] “Semantic interoperability: challenges in the digital transformation age”; IEC, 
International Electronical Commission; 2019. [Online]. 
Available:https://basecamp.iec.ch/download/iec-white-paper-semantic-nteroperability-
challenges-in-the-digital-transformation-age-en/ 

[8] „Describing Capabilities of Industrie 4.0 Components”, November 2020, Plattform 
Industrie 4.0, Federal Ministry for Economic Affairs and Energy (BMWi), [Online]. 
Available: https://industrialdigitaltwin.org/wp-
content/uploads/2021/09/11_capabilities_i40_components_en_2020.pdf  

 

https://www.acatech.de/Publikation/recommendations-for-implementing-the-strategic-initiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://www.acatech.de/Publikation/recommendations-for-implementing-the-strategic-initiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://www.acatech.de/Publikation/recommendations-for-implementing-the-strategic-initiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://www.bitkom.org/noindex/Publikationen/2016/Sonstiges/Implementation-Strategy-Industrie-40/2016-01-Implementation-Strategy-Industrie40.pdf
https://www.bitkom.org/noindex/Publikationen/2016/Sonstiges/Implementation-Strategy-Industrie-40/2016-01-Implementation-Strategy-Industrie40.pdf
https://www.plattform-i40.de/I40/Redaktion/EN/Downloads/Publikation/hm-2018-trilaterale-coop.html
https://www.plattform-i40.de/I40/Redaktion/EN/Downloads/Publikation/hm-2018-trilaterale-coop.html
https://www.zvei.org/presse-medien/publikationen/beispiele-zur-verwaltungsschale-der-industrie-40-komponente-basisteil/
https://www.zvei.org/presse-medien/publikationen/beispiele-zur-verwaltungsschale-der-industrie-40-komponente-basisteil/
https://www.plattform-i40.de/PI40/Redaktion/DE/Downloads/Publikation/2019-verwaltungsschale-in-der-praxis.html
https://www.plattform-i40.de/PI40/Redaktion/DE/Downloads/Publikation/2019-verwaltungsschale-in-der-praxis.html
https://www.plattform-i40.de/PI40/Redaktion/EN/Downloads/Publikation/Details-of-the-Asset-Administration-Shell-Part1.html
https://www.plattform-i40.de/PI40/Redaktion/EN/Downloads/Publikation/Details-of-the-Asset-Administration-Shell-Part1.html
https://www.plattform-i40.de/PI40/Redaktion/EN/Downloads/Publikation/Details-of-the-Asset-Administration-Shell-Part1.html
https://industrialdigitaltwin.org/wp-content/uploads/2021/09/11_capabilities_i40_components_en_2020.pdf
https://industrialdigitaltwin.org/wp-content/uploads/2021/09/11_capabilities_i40_components_en_2020.pdf

