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Abstract

With the rapid development of military equipment technology, the complexity and high-tech con-
tent of equipment have been increasing, which has raised higher requirements for the reliability
and maintenance sup port capabilities of the equipment. The traditional methods for detecting and
repairing equipment faults can no longer meet the constantly growing maintenance and support
needs of construction machinery. How to improve the usability, maintenance efficiency, and reduce
maintenance costs of construction machinery has become an urgent problem to be solved in prac-
tice. This paper proposes to integrate the Digital Twin technology with the fault Prediction and
Health Management (PHM) technology and apply it to the maintenance and support of construction
machinery. The article analyzes the current research status of equipment health management
based on Digital Twin and the current status of fault prediction for construction machinery, and
then specifically elaborates on the three levels of “Digital Twin system construction—PHM system
integration—efficient operation and healthy operation design”. It proposes the Digital Twin PHM
system architecture for construction machinery, providing a new path for the optimization of fault
diagnosis and maintenance strategies of construction machinery, promoting the evolution of the
equipment health management system towards intelligence and digitalization, and effectively en-
hancing the maintenance capabilities of construction machinery.
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Figure 1. Five-dimensional digital twin model for engineering equipment
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Figure 2. Architecture diagram of digital twin system for engineering equipment
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Figure 4. Technical system of health management model for a certain loader based on digital twin
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Table 1. Core characterization parameter system
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Table 2. Response mechanism for equipment health level
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