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Why motor winding needs a shared meaning layer
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Goal: Enable semantic integration of a reusable domain control
ontology that lets systems agree on what data means across the

motor winding process.
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Method: Motor Winding Process Ontology (MWPO)

C‘Jf A reusable, generic knowledge model for the motor winding process that supports
interoperability across IT/OT systems.

Design approach Process coverage

« Core preparation

Top-down modeling Coil winding

5M framework « Insertion
* Manpower (skills, roles) « Connections
* Machine (assets, states) * Impregnation
* Method (process steps) « Balancing
* Measurement (tests, QC) * Quality control
« Material (insulation, wire) « Final assembly

Consideration:
Engineering « Maintenance * Quality « Management « Customer support
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Scale & validation

Classes Relations Validation pillars

643 1,043 3

| 1) Logical 2) Domain
consistency relevance

Protégé and HermiT 20 competency questions  Material selection (thermal

reasoner answered via SPARQL class)
- 0 unsatisfiable classes * Machine suitability SPARQL vs SQL validation
: » Test requirements ~312 us (SPARQL)
10,042 asserted axioms . Safety states 1,255 s (SQL)

« 12,317 inferred axioms «  Skills & troubleshooting

A. AQILU UINVETsiL y

Efficient & semantically richer



Summary

MWPO enables

« Cross-system data federation

- Context-aware operator support

« Predictive quality & analytics

« Digital twin synchronization

* Rule-based validation (e.g., materials, tests, safety)

A generic, validated ontology that supports interoperability and
future ontology-driven applications in winding and digital twins.
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