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Motivation for the data interoperability of structural joints for assembly & installation

Data volumetry

Semantic data

Source: https://www.usinenouvelle.com
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Business values of a model based definition
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Visual presentation / semantic representation of data
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Activities related to ISO 10303 standard for structural joints for assembly & installation
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CAx-IF:  implementation and testing of the STEP AP242 standard 
based on user group requirement and use cases.

Capability #1 Assembly and installation with fasteners and holes

A&D PLM Action group / MBD working 

group / 

Minimum Model-Based Definition (MBD) 

for Type Design Certification

ISO 10303-242

• LOTAR International objective: develop, test, publish and maintain 
standards for long-term archiving of digital data. EN / NAS 9300

• LOTAR Mechanical working group 

• released standards for LTA of 3D, Assembly
structure, Product and Manufacturing Information (PMI).

• In development: LOTAR P132: Structural joins for assembly & 
installation
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LOTAR requirement for assembly/Installation with fasteners
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• Need to part numbers (identifiers) of fastener parts, e.g. fastener, washers, nutplates, nuts, etc.

• Need to represent fastener location and orientation.

• Need to identify the ordered sequence of how the fasteners are installed, e.g., the stackup of the fastener 
and the parts being joined either explicitly via geometry or implicitly.

• Fastener parts may be explicitly modeled or implicit by reference (need to define parameters for fasteners, 
e.g. library reference to a standard part)

• Hole features may be explicitly modeled or implicit.

• Need to associate requirements and/or specifications with a fastener instance (specific occurrence or 
location). Requirements may be applicable to the fastener or the hole.

• Requirement could be a text string, e.g., “Torque to XX N-m”, 

• A reference to a specification, e.g., “Seal per Company Specification XXX”. Reference could be represented 
as a test string and/or a document reference such as URL.

• Where fastener instances share common requirements and/or specifications, need to group the instances 
together into a collection or group.

• Need to identify collector object to consume into MBOM
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Assembly/Installation with fasteners: essential information
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STEP AP242 Managed model-based 3D engineering
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STEP AP242 Managed model-based 3D engineering
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semantic representation of 3D GD&T in STEP AP242
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Dedicated objects in STEP AP242 for the semantic of GD&T

Extract of STEP AP242 file: 

#2708=(GEOMETRIC_TOLERANCE('Position.2','',#2706,#2619)GEOMETRIC_

TOLERANCE_WITH_DATUM_REFERENCE((#2497))GEOMETRIC_TOLERA

NCE_WITH_MODIFIERS((.MAXIMUM_MATERIAL_REQUIREMENT.,.COMM

ON_ZONE.))POSITION_TOLERANCE()) ;

#2706=(LENGTH_MEASURE_WITH_UNIT()MEASURE_REPRESENTATION_

ITEM()MEASURE_WITH_UNIT(LENGTH_MEASURE(0.25),#2705)QUALIFIED

_REPRESENTATION_ITEM((#2707))REPRESENTATION_ITEM('')) ;

28/09/2020
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Machining features in STEP AP242
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STEP Machining feature (former AIC 522) STEP Hole feature in part 113

New hole feature entity subtype introduce in AP242 edition 2
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Mating capability in AP242
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MatingType: the kind of mating, that is, how the items shall be mated together. Where applicable, the following values shall be used:
•'bolted joint': Attachment of two or more items that are screwed together using screws, bolt nuts, and washers;
•'brazing': Attachment of two or more items established by soldering or brazing;
…
•'laser-welding': Attachment of two or more items that are welded together using a laser technique;
•'press fit': Attachment of two or more items obtained by forces resulting from the selected size tolerances;
•'riveting': Attachment of two or more items that are riveted together at a certain spot using a rivet;
•'sewing': Attachment of two or more items that are sewn together;
•'spot welding': Attachment of two or more items that are welded together at a certain welding spot;
•'stapling': Attachment of two or more items at a certain spot using a nail or a wire stitch to establish the connection;
•'welding': Attachment of two or more items by welding together with one weld bead.
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STEP AP242 recommended practices
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A recommended practices is in work for hole in part, hole in assembly and 
mating definition with fasteners
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STEP AP242 recommended practices
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AP242 Domain model XML AP242 AIM P21

The working group is investigating the P21 and XML implementation

Units of functionnalities STEP AP242 
AIM P21

STEP AP242 
Domain model XML

Geometry Implemented in CAD COTS NOT In edition 2
GD&T Implemented in CAD COTS NOT In edition 2, Edition 3 ?
machining feature (hole) in the standard (AIC 522 + P113) NOT In edition 2
Part identification & parameters in the standard in the standard
Assembly structure Implemented in CAD COTS Implemented in PDM tools
Mated structure / joint defintion in the standard in the standard
Properties definition / requirement in the standard in the standard
Configuration & effectivity in the standard in the standard
Manufacturing Process / Plan / Operation in the standard



http://standardsdays.afnet.fr

LOTAR pilot
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Phases planned: 

1) Hole definition in a part: STEP AP242 Edition 2 (on going) 

2) Simple assembly with fastener: hole and requirement, STEP 
AP242 Edition 2 or +

3) Complex assembly structure

Assembly installation with fasteners

Part simplified representation of the hole

Test model examples

Pilot 1

(2020)

Pilot 2

Pilot 3

File examples
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What’s next

• Opportunity in STEP AP242 edition 3 to:

• ensure external element reference to other files is applicable for this use cases

• extend the domain model XML (GD&T, Machining, …)

• liaise with other standards

• Other lifecycle phases

• Digital twins use cases:

• Example fastener length based on measured parts

• Link with Simulation

• COTS native function may easy the development of interoperability solution:

• Currently many aerospace companies have developed  specific function for hole and fasteners,

• STEP AP242 mating capability covers more than structural joint with fasteners, it can be welding or 
other.
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Foundations for model-based industry ecosystems
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Questions 
& 

Answers

6th and 7th October 


