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Abstract: In composite assembly of complex aviation products, the factors such as part deforma-
tions under loads, numerous parameters and so on were considered. Deformation error source models
for key assembly links caused by positioning and clamping, joining and rebounding were analyzed, and
the Jacobian sensor matrix representing error transmission relationship was modified to establish as-
sembly error transmission mechanism model. A support vector regression model was established based
on assembly error data, a fusion model of mechanism model and data model was gained. With the
predication and compensation model for the calculated values of the error mechanism model and the
actual deviation, a Sobol sensitivity analysis method was adopted to calculate the global sensitivity co-
efficients of different assembly error links, and the key error elements affecting assembly accuracy
was identified. Finally, the assembly of wing box component was taken as an example to prove the ef-
fectiveness of the proposed method.
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Tab.1 Part assembly containing multiple error sources
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Tab.2 Geometric functional elements of part

manufacturing error
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Fig.1 Positioning and clamping of weakly rigid
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Fig.2 Deformation error caused by positioning and

clamping of assembly tooling on thin-walledparts
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Fig.3 Deformation error caused by joining

B

thin-walled parts
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component from assembly fixture
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Fig.5 Fusion model of mechanism and data for

assembly accuracy prediction
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Fig.6 Structure and key assembly features of wing-box component
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Fig.8 Assembly error transmission relationship for the straight seam(including gap and step difference)
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Fig.9 Calculation for straight seam gap with mechanism and data fusion model
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