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The Emulation Study on the Integration Measurement of
Mass Property of Large-Size Flight Vehicle Based on Mass Line Method

Liu Chengwu Wen Jingjing Deng Dan Wu Bin

( School of Astronautics Northwestern Polytechnical University Xi“an 710072 China)

Abstract: Aiming at the problem of measurement precision influenced by air damping and the difficulty of
designing special equipment with enough size in traditional mass property measurement methods of larger-size flight
vehicle” s the method called Mass Line Method for the measurement of larger flight vehicle is presented. The sol-
ving process of mass line method is deduced. The influence of selecting excitation points and response points is ana—
lyzed the selection principle is presented. At the environment of emulation test the model of larger-size flight vehi—
cle is measured with mass line method and the result of emulation test is compared with the theoretical result it
shows that: the maximum absolute error of centroid is 2.20mm the maximum relative error of moment of inertia is
1.42% the maximum deviation of orientation angles of principal inertia axis is —1.844°. The emulation test result
proves the method is accurate and reliable it can achieve integration measurement for larger-size flight vehicle’ s

mass property and it provides theoretical foundation and trial test for following actual measurement.

Keywords: large-size; flight vehicle; mass property; mass line method; integration measurement; emulation test



