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Fig.1 Main structures of one certain aircraft’s wing
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Fig.2 Flow chart of establishing individual

aircraft load-equation
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Fig.3 Process of establishing virtual test structures
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Fig.4 Analytic result of a wing-fuselage joint load
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Fig.5 Establishing virtual load-equations with MLR method
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Fig.6 Comparison results between virtual load equations with

theoretical value
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Fig.7 Comparison results between output values of virtual

strain bridge with test values
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Fig.8 Comparison results between load equations with

test values
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Research on Aircraft Wing-Fuselage Joint Load Equation Based on Virtual
Calibration Test

Pei He, Dui Hongna, Liu Xiaodong
AVIC Chengdu Aircraft Design & Research Institute, Chengdu 610091, China

Abstract: The equations of wing-fuselage joint load based on virtual calibration test are analyzed and discussed. The
virtual strain-gage bridges are set on the virtual test structures, and the virtual load-equations are obtained by multiple
linear regression from the results of virtual calibration test. One aircraft is selected to be calibrated on ground with few
load-cases, and the calibration test results are used to modify the virtual load-equations, then the individual aircraft
wing-fuselage joint load-equations are obtained and verified by the results of ground test. The wing-fuselage joint load-
models could be obtained and could be useful for individual aircraft load monitor. These wing-fuselage joint loads
could be used as precisely input data for the life evaluation of structures in SPHM.

Key Words: virtual calibration test; wing-fuselage joint load; virtual calibration load-equation; SPHM; individual
aircraft load-equation; aircraft load monitor
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