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Research on Load Spectrum of Turboshaft Engine
Based on Main State Recognition

TENG Huailiang, LI Benwei, WEI Xiang, ZHANG Yun, WANG Yonghua

(Aviation Foundation College, Naval Aviation University, Yantai 264001, China)

Abstract; In view of the difference between the actual working load and the design state of the turboshaft
engine, the complex load spectrum of the turboshaft engine under the actual working load state was
studied. Based on the actual flight data of a certain type of helicopter, the rain-flow counting method was
used to extract the cyclic amplitude, mean, time and other information of the speed parameter. And
according to the distribution of the small-amplitude rotational speed cycle, five main working states of the
turboshaft engine were obtained by k-means clustering method. And 11 typical cycle types including
primary and secondary cycles were formed. Based on the fatigue theory, the speed expression of equal-life
curve was deduced. By using the distance discriminant method, the large amplitude cycles which cause
large fatigue damage were classified into 11 typical cycles. And the load spectrum of the engine flight
mission was obtained. The classification method and simulated load spectrum established in this paper can
provide a reference for the reliability and durability research of the turboshaft engine and its components,
and provide input conditions that conform to the actual load conditions for tests, such as the accelerated life
test of turboshaft engine.

Key words: load spectrum; turboshaft engine; rain-flow counting; equal-life curve; machine learning
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