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Locating/Supporting Layout Optimization for Fuselage Frame

Based on Reconfigurable Flexible Fixture
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Astronautics, Nanjing, 210016, China)

Abstract:In the process of aircraft assembly, workpieces are located and supported by flexible locators
on assembly fixture, which is reconfigurable and flexible. However, the assembly accuracy is decreased
for the existence of flexible locating errors caused by flexible deformation when vertical assembly is in-
volved in assembly fixture. To increase the assembly accuracy of vertical assembly in reconfigurable
flexible fixture, the research on the strategy of flexible error control is developed. Firstly, the locating
error is analyzed and traced according to the features of structure and theories of locating/supporting.

Secondly, the influence of flexible locating errors is reduced by optimizing the locating/supporting lay-
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out. Considering the constraints caused by features of workpieces, the mathematical model of con-

straints is built based on the feasible design region, therefore, the repairing method is presented as well

as the corresponding optimization algorithm is improved. Finally, the optimization is conducted by call-

ing parameterized model based on APDL language in MATLAB environment. As a result, the availabili-

ty of the improved algorithm and the feasibility of the error control strategy are demonstrated by simula-

tion result that the assembly accuracy is promoted by the optimized locating/supporting layout.

Key words: aircraft assembly; flexible fixture; flexible locating error; locating/supporting layout; con-

strained optimization; genetic algorithm; repairing method
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Fig. 1 Reconfigurable flexible fixture
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Fig. 3 Locating error flow of reconfigurable flexible

fixture
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Fig. 4 Flexible locating error of frame
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Fig.5 Flexible locating error of locator
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