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Functionalities

Requirement

• Digital Twins for very large complex 
assemblies

• Context dependent details for 
same component

• Same detail for different
components

• Quality control across entire 
assembly

Solution

• Hierarchical decomposition
(assembly->detail->assembly)

• L-Bracket left detail.stp, 
L-Bracket right detail.stp

• Three types of sunbed models on 
cruise ship use the same detail 

• Each component has its own
details, results and machining file

2



Test Case

5 designed items have 
engineering requirements
(plate, L-Bracket, nut, bolt, rod)

28 nodes in assembly tree

18 machined items
(8 nuts, 6 bolt, 2 brackets,  1 
plate, 1 rod)
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Digital Twin Quality Index for as1-ac.stp



2021-03-16 ISO TC 184/SC 4/WG 12 & CAX-IF 5

Engineering requirements 
for right L-Bracket
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Engineering requirements 
for left L-Bracket



Cruise ship example
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Digital Twin Quality Index for Cruise_assembly.stp



Content of the Index

• One spreadsheet row for each machined item
• UUID of the item

• Engineering part name

• Serial number

• Airframe coordinates of item placement

• Details.stp/stpnc (further detail)

• Results.qif (measurement results for measured items)

• Twin.mtc (machining results for machined items)

• Path to item in assembly (for visualization hot linking)
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TBD

• Breakdown assemblies – so left L-Bracket plus nuts can have different 
constraints to right L-Bracket plus nuts.

• System details for HVAC, Electrical, Piping, etc.

• Allowed types for details, results and manufacturing files – for example a 
spreadsheet instead of an mtc, or a CAD file instead of a STEP file.

• Colors and rules for managing failure modes

• Make the index robust for various types of engineering changes – e.g. 
checksums, indicators

• Decide on formats allowed for the index - e.g. csv, SQL, EXPRESS?

• Others?
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