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Modeling and verification of assembly angle error of force measuring

components in vector thrust testing system
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(1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China;
2. Shenyang Engine Research Institute, Aero Engine Corporation of China, Shenyang 110015, China)

Abstract: To address the unknown influence mechanism of force component assembly error on test
accuracy in the vector thrust testing system, a method for analyzing and modeling the influence rule of
force component angle error was proposed. Firstly, the deformation direction mainly affected by the angle
error was analyzed. Next, the local analytical deformation model for flexible parts was established to drive
the influence law of the angular error on the force measuring components' deformations. The numerical
model of the flexible part and the force measuring component was simulated and analyzed. The
deformation was calculated with the angle of rotation as the variable. Angular errors on the structure’s
mechanical properties were obtained. Finally, the verification experiments of flexible parts and force
measuring components were carried out. The deformation properties under different angular errors were
analyzed experimentally. Through theoretical analysis, numerical calculation, and experiment, it can be

seen that the assembly angular error had little influence on the structural deformation performance. The
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maximum performance error at different angles was only 4.09%. It showed that the angular error between

components can be ignored during the assembly of force measuring components. The research results

provide a basis for simplifying the assembly process of the test device.
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Table 2 Influence of angle change on deformation of flexible

parts under different force values
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Table 3 Error between calculated and experimental value of

deformation of force measuring components

A JIE/N
100 200 300 400 500
5545 4008 0.84 008 0.5 003 0.9
2778 4035 049 037 105 053  0.07
36.8 0 137 190 140 085 023
1515 3002 011 239 125 068 0.14
2555 7044 001 205 119 062 0.06

B/(°) y/(°)
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Table 4 Influence of angle change on deformation of force

measuring components under different force values

JIE/N R2/% JIE/N R2/%
100 2.20 400 0.88
200 2,41 500 0.23
300 1.40
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