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Abstract: This paper proposes a priori design method which combines the mechanical domain and
the manufacturing domain, the mechanics model of the manufacturing process is established for
the accurate characterization of the influence of manufacturing features, and combined with ad-
vanced edge-constraint die-less spinning forming technology. the prior design theory method and
design process are illustrated. The manufacturing process characteristics of the dome structure are
obtained through the mechanical model of the spinning process, and the internal pressure stability
analysis model including the manufacturing process characteristics is established. The influence of
the manufacturing process characteristics of the spinning process on the stability is studied, com-
pared with the traditional first-order defects and single-point radial perturbation defects methods.
The research indicate that priori design method can effectively predict the variation of the
structural buckling mode caused by manufacturing features, and can accurately predict the ultimate
loading capacity of the structure.
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Fig. 1 Ideal curve of disturbance load impact on buckling load
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Fig. 2 Prior design flowchart for spinning thin wall structures
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Fig. 3 Setting of finite element boundary conditions and load
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Fig. 4 Instability waveform of first order

eigenvalue buckling mode
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Fig. 5 Sensitivity curve of first-order buckling mode

defects at the ellipsoidal dome
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Fig. 7 Sensitivity curve of single point

depression defect at ellipsoidal dome
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process characteristics
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