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Coaxiality Deviation Calculation Model for Deterministic Assembly

LI Mingran, ZHAO Cong, YANG Yang, CHU Hongbo
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: Under the deterministic assembly mode of aircraft structures, coaxiality deviations occur at the
connecting holes of parts during assembly due to factors such as hole-making deviations and shape deviations.
When these deviations are relatively large, they cause local assembly stress and weaken the mechanical
properties of the structure.For the deterministic assembly of aircraft fuselage structures, this study combines
the Jacobian-torsor method with the influence coefficient method to determine the matrix expressions of part
shape deviations, final hole positioning deviations, and temporary fastener connections. It also proposes a
coaxiality deviation calculation model that accounts for deviation accumulation and part deformation, while
establishing an assembly experimental system for coaxiality deviation. By comparing the measured deviation
data, the calculation results of the Jacobian-torsor model and those of the proposed model, it is found that the
average error between the proposed model and the measured data is reduced by 8.89%. This improves the
deviation calculation accuracy of the fuselage structure under the deterministic assembly mode and provides a
more reliable theoretical basis for the optimization of assembly processes.
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Fig.1 Coaxiality deviations and forced assembly phenomena
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Fig.2 Screw representation in three-dimensional space
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Fig.4 Derivation process of the calculation model
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Table 3 Distribution status of hole deviations at the con-

nection position of Parts 2 and 3 mm
fLAL 2 5 2475 yRTT T R 22
1
2 0.020 1 0.059 1 0.062 4
3 0.017 8 0.057 8 0.060 5
4 0.0155 0.059 1 0.061 1
5 0.013 2 0.057 8 0.059 3
6 0.0109 0.059 1 0.060 1
7 0.008 6 0.057 8 0.058 4
8
9 0.004 0 0.057 8 0.057 9
10 0.0017 0.059 1 0.059 1
11 —0.000 6 0.057 8 0.057 8
12 —0.002 9 0.059 1 0.059 1
13 —0.005 2 0.057 8 0.058 0
14 —0.007 5 0.059 1 0.059 5
15
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Fig.13 Experimental system
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Fig.15 Comparative analysis of experimental results
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Table 4 Statistical analysis of calculation result

deviations

S RME SRR YE

ECEV S i?n{;ii/ XHATLIRA X ALY
R/ % R%E/%
RIZERAR .
T 0.059 1 1.93 0.57
HE AT L fik
W 0.064 6 12.36 9.46
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