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Space deformation analysis method for static test

DENG Changhua, WANG Jun, WU Dan, YUAN Junshe
(Science and Technology on Liquid Rocket Engines Laboratory, Xi’an 710100, China)

Abstract ; In the static test of the frame of liquid rocket engine, lots of displacement sensors are usu-
ally arranged at the key positions to measure the displacement of the frame. The displacement data meas-
ured are analyzed to determine whether the frame meets the stiffness design requirements. Because of the
large number of displacement sensors, it is difficult to find possible abnormal points intuitively and quick-
ly. At the same time, it is difficult to analyze the overall deformation of the frame because of lack of visu-
alization. So a three-dimensional visual deformation analysis technique for static test was proposed. The
continuous three-dimensional deformation of the structure in the loading process was reconstructed using
the geometric positions of the structure and the displacements of the measuring points. The three-dimen-
sional deformation animation of the structure was obtained. Based on the software platform of matlab, the
software of spatial deformation analysis was developed, which is intuitively to analyze the overall deforma-
tion of the structure and find the abnormal points. The results of analysis can also be saved as document
files and video files. Results show that the developed technique is helpful to judge whether the displace-
ment data of the measuring points are abnormal, and is valuable for intuitively analyzing the overall de-
formation process of the frame in static test.
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Fig. 1 Main interface of the software
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Fig. 2 Interface of geometric modeling
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Fig.3 Interface of coordinate transformation
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Fig. 6 Table of displacement measurement data
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Fig. 9 Example of deformation display document
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