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A Study on the Establishment of Aircraft Engine Maintenance Analysis
System Using Shape Information based on Small Language Model and
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[ ABSTRACT ]

Aircraft engine depot-level maintenance is increasingly difficult as aging drives unexpected defects and more
complex decisions. Although sensor-based CBM+ is effective for short-term anomaly detection, in military operations
the linkage of operational sensor data to the depot-level maintenance stage may be limited, constraining connection
and traceability to post-disassembly geometry- and dimension-based judgment evidence. Under an air-gapped,
resource-constrained setting, we propose an integrated database and an SLM/RAG-based evidence-grounded
decision-support workflow that links structured measurements (dimensions and feature-level fused 3D geometry) with
unstructured technical documents via shared identifiers (part ID, measurement-FeaturelD) and evidence IDs
(document ID with chapter/section/paragraph). We further provide hypothetical Q&A/report outputs for specification
judgment, trend analysis, and FMEA, with guardrails to avoid definitive conclusions when evidence is insufficient.
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Fig. 1. Conceptual Framework of an Aircraft Engine
Maintenance Analysis System Based on SLM and RAG
with Geometric Information
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