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Design of Automatic Detection System for Aircraft Engine Turbine
Blade Faults Based on Knowledge Graph

WANG Mingli
(School of Elementary Education, Xi'an Siyuan University, Xi’an 710038, China)

Abstract: The faults of turbine blades have the characteristics of vibration, temperature, and stress, of which there are
complex correlations between these characteristics. It is difficult for existing detection systems to deeply analyze the inherent
connections between these features, which affects the accuracy of fault diagnosis. To this end, an automatic detection system
for aircraft turbine blade faults based on knowledge graph is designed. The hardware part of the system includes hierarchical
design such as sensing module, data processing module, main control module, and data transmission module. With the sup-
port of hardware systems, the sensing module is used to obtain the real-time working data of turbine blades, and extract ac-
tual working features. A knowledge graph of aircraft engine turbine blade faults based on extracted features is constructed.
The standard fault features in the knowledge graph with the working features are matched and calculated to achieve the fault
matching degree. Setting fault matching threshold based on the operating conditions of turbine blades to achieve the automat-
ic detection of turbine blade faults. Experimental conclusion shows that the optimized design system has the fault type false
detection rate of between 10~40% , the average vibration amplitude detection error is 0. 07 um, and the average blade sur-
face temperature detection error is 1. 1 C.

Keywords: knowledge graph; aircraft engine; turbine blades; blade malfunction; automatic detection system
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