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Fig.1 Schematic illustration of fatigue test equipment
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Table 1 Comparison between loading and measurement
scales of multi-type aircraft FSFT
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Thinking and Exploration of Digital Twin Technology in Full-scale Fatigue Test of
Aircraft Structure

Zhang Haiying, Chen Xianmin, Dong Dengke

National Key Laboratory of Strength and Structural Integrity, Aircraft Strength Research Institute of China, Xi’an
710065, China

Abstract: Full-scale structural fatigue test is an important means for the development and verification of aircraft
models, but its long cycle restricts the verification feedback and service use of models. The introduction of digital twin
technology is expected to change the test mode and help improve the quality and efficiency of the test. Based on the
characteristics and current situation of domestic full-scale structural fatigue test, the connotation and overall
framework of fatigue test digital twin are proposed, and the application scenarios of digital twin in the whole cycle of
the test are introduced. Key technologies such as full-life-cycle data acquisition and management, multiple structural
analysis, timely and accurate test measurement and monitoring, quantitative updating of multiple uncertainties,
immersion visualization and interaction are identified and analyzed. Some preliminary exploration work is also
introduced in combination with an example of fuselage fatigue test. The research points out the direction for the
development of digital twin technology in fatigue test.
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