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Extruder Fault Diagnosis Based on Graph Theory and
Grey Relational Theory

WANG Yupeng, ZHAO Jimin, YANG Shifeng, QIU Minghui
(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: With the current fault diagnosis method, if the structure of equipment is complex , the location of the fault is diffi-
cult to determine. Taking extruder as an example, combining graph theory algorithm with gray relational theory,a fault
propagation network model was established. Through using matrix and hierarchical methods to deal with the fault propaga-
tion directed graph, combining with fault location algorithm, the location of the fault can be determined. Using a virtual in-
strument as a development platform, together with industrial Ethernet technology, a new extruder fault diagnosis system was
developed. The system can realize the real-time monitoring of the running of the extruder and the management of information

about faults and the relevant knowledge base. The results show that the system can quickly and effectively determine the

location and cause of the extruder fault, shorten maintenance time and improve production efficiency.
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Fig.1 An example of a failure propagation diagram
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Fig.2 Fault propagation directed graph with hierarchi-
cal structure
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Fig. 3 Flowchart of fault location calculation based on
grey correlation theory
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Fig. 4 Hardware structure diagram
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Fig.5 LabVIEW block diagram
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Fig. 6 Fault diagnosis interface
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Tab.1 Extending FMEA form of the extruder system
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1 A TR 10 4 [2.3,4] [0.4,0.2,0.4]
2 Tk T pH 2E 10 4 [5.6.7] [0.4,0.3,0.3]
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Fig. 7 Initial fault propagation digraph
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Fig. 8 Fault propagation digraph
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Tab.2 Dimensionless FEMA table
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