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Review on Digital Twin and Its Application Research for Aircraft
Structure Health Management

LIU Ya-wei
(Aviation Development Research Center of China, Beijing 100029 , China)

Abstract: The term digital twin origined from the research of the U. S. Department of Defense on airframe digit—
al twin,and has now become a hotspot in the global manufacturing industry. The concept of digital twin and its
structural health management elements are analyzed. The maturity model of digital twin including dimensions of
lifecycle , fidelity of simulation and degree of intelligence are presented. The key technologies of digital twins for
structural health management are sorted out,especially the four key digital engineering technical capabilities,

including multi-scale modeling , multi-physics modeling , integration of models and experiments,and probabilis—
tic /uncertainty analysis. The full functional process of structural integrity prediction enabled by the digital twin
is analyzed. The research projects that supported by AFRL and NASA are summarized. The paradigm of aircraft
lifecycle management based on digital twins is explored. With the continuous development and use of higher—
value aircraft,as well as the deepening of experiments , breakthroughs in mechanism ,accumulation of data,and
improvement in computing power, self-aware aircraft with integrating digital twin function will become a trend.
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