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Abstract: ObjectiveTo realize the artificial acceleration tests of different scale structures under
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(random) fatigue loads and complex environments coupling. Methods According to the internal
relationship between natural exposure experiments and accelerated environmental fatigue
experiments, the simulation methods and realization techniques of time-varying accelerated
hot-wet (especially low temperature and low humidity) and temperature-corrosion environments
are proposed; and through the movable design of multiple sets of reaction frames and loading
systems, as well as the design of random-loading experimental spectrum simulation, compilation,
loading, and controlling software and hardware, the technology of multi-point movable random
loading for the large-scaled structures in complex environments have been realized.ResultsA
breakthrough has been made in the realization of low-temperature and low-humidity (e.g., <40%
ReH at 5-20°C) environments, <-70°C low-temperature environments, an arbitrary combination of
multi-environmental factors and their conversion, frequency conversion/random  loading
technology, and monitoring of fatigue damage of the specimens in the whole process in the harsh
experimental environments (foggy environment, salt spray environment, etc.). It is the first time at
home and abroad to establish a platform for structural fatigue experiments in complex
environments, with high-precision measurement of fatigue crack initiation, propagation and
surface morphology.
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