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The vibration environment prediction method based on OPAX

LI Yixuan, LIU Jijun, LI Kaixiang, BAI Chunyu

(Aircraft Strength Research Institute, Xi’an 710065, China)

Abstract: It is widely known that obtaining the vibration environment of the aircraft structure and airborne equip-
ment accurately is very important. The traditional vibration environment prediction method always has low accuracy,
which may lead to the problem of over-test or under-test in the later vibration test. In this study, an innovative
vibration-environment-prediction method is put forward based on operational path analysis with exogenous inputs
(OPAX) method. In the laboratory, the vibration testing system is built, which focuses on one typical equipment
cabin. Adopting the testing data, a vibration environment prediction model is set up, and its accuracy is verified
under new loading condition. Through comparative analysis of prediction and test results, the conclusions can be
drawn that; (Dthe error of the RMS value of the prediction model is kept within 20% when compared with the RMS
value of the real testing data; @within the frequency band range, the change trend of the prediction result is basi-
cally consistent with that of the test result, only at some individual frequencies, there is a big difference. It can be
concluded that the prediction model built in this paper, which has high accuracy and is convenient to build, has a

relatively high engineering practical value.

Keywords: OPAX ;aircraft equipment cabin; vibration environment prediction; load identification
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