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Fig. 1 Fatigue load characteristic identification process
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Fig.2 Raw fatigue load data and condition division
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Identification Method of Fatigue Load Characteristics for Reusable Launch Vehicle

Engine Based on Gaussian Distribution

XU Zhenliang', DENG Sichao', YIN Zhiping’, LUO Jie’, WU Shengbao'

(1. Research & Development Department, China Academy of Launch Vehicle Technology, Beijing 100076, China;

2. Dept. Civil Aviation, Northwest University of Technology, Xi’an 710072, China)

Abstract: Reusable launch vehicle is important to reduce the cost of launch service. This paper focuses on the modeling

difficulty on the original fatigue load data of reusable launch vehicle engine. In this paper, the root mean square value is selected as

the division standard for the original fatigue load data of the reusable launch vehicle. Original data are processed by modified short-

time Fourier wave filtering, rain flow cycle counting and Gaussian distribution fitting for the identification and regularization of

fatigue load data. Fatigue load data of reusable launch vehicle can be described by Gaussian distribution model. The Gaussian

distribution parameter of abnormal fatigue load data is more than 3 times of normal fatigue load data. This method can be used to

accurately identify the abnormal fatigue load data. Compared with traditional anomaly data identification methods, this method

provides a quantitative index of abnormal data, which is a new analysis method for fatigue load design and real-time fault analysis

and location of reusable launch vehicle.

Keywords: reusable launch vehicle; fatigue load; rain flow cycle counting; Gaussian distribution

Highlights:

e Modified short time Fourier transform processing method for fatigue load data of reusable launch vehicle.

e Gaussian distribution model of fatigue load peak characteristic of reusable launch vehicle.

e Fault identification method of reusable launch vehicle based on peak characteristic quantity of fatigue load.
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