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Retrospect and Enlightenment of the AFRL Airframe Digital Twin Program

Li Peng*, Pan Kai, Liu Xiaochuan

Aircraft Strength Research Institute, Xi’an 710065, China

Abstract:
assessment, the Air Force Research Laboratory(AFRL) has launched the airframe digital twin(ADT) program, which
used the latest probability analysis methods to generate load spectra, construct sub-models, perform calibration,

In order to achieve condition-based maintenance strategies and more reliable structural integrity

propagate and update the uncertainty, predict the growth of the fatigue damage, and make maintenance decisions.
The demonstration results showed that, as time going by and the status updating continuously, the airframe digital
twin can understand the aircraft conditions more and more clearly by predicting fatigue crack growth more accurately
and reducing the number of maintenance inspections significantly, which can reduce the maintenance cost of the
entire fleet and increase aircraft availability. The future application of digital twin still faces many challenges that
trigger some key technologies and development directions that still need to be resolved.
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