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Abstract: The influence of rib ng 8 orm distribution on the stability of advanced grid @ed (AGS) carbon

bution of ribs on com-

fiber/epoxy composite conical g el Wa% studied. Firstly, considering the non-unifor

mon AGS conical shells, @ ultimately resulted in over safety at the small sidé \) distribution of circumfer-
ential ribs was proposed to reduce the spacing between circumferential ribs a hig's 1de, yet to increase the spacing
GS conical shells along the longi-
tudes were deduced based on equivalent stiffness model. With the N n@ 1l form of relations for shells and the
minimum potential principle, the critical buckling load of typi a conlcal shells was predicted. The relative er-
ror of the present analytical model is about only 1% for typl(dl S conical shells compared with FEM results, which

¥, a series of parameter studies were conducted. The re-

indicates the accuracy and validity of the analytical model (VE
sults indicate that the optimized distribution of circun %’ s can significantly enhance the stability of carbon fiber/ep-
oxy AGS conical shells. The present study providesful guideline for configuration of carbon fiber/epoxy AGS conical
shells, as well as an analytical model for calculating the equivalent stiffness and buckling resistance.
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Fig.1 Schematic of a typical carbon (AGS) fiber/epoxy
advanced grid stiffened (AGS) conical shell
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Table 1 Geometrical parameters and skin laying parameters

of a typical carbon fiber/epoxy composite AGS conical shell

Geometrical parameters Values

217.25
90°/35°/—35°/35°/90°
0.25/0.2/0.2/0.2/0.25
5.8, 5.8, 5.8

2.0, 2.0, 2.4

27.5°%, —27.5%, 90°

40. 6, 40.6, 44.0

Mid-span radius Ry /mm
Plying angles of skin/(®)
Thickness of skin layers 2/mm
Height of ribs H/mm

Width of ribs 6/mm
Orientation of ribs 6/(%)

Mid-span rib spacing A/mm
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Table 2  Critical buckling pressure of typical carbon fiber/epoxy composite AGS conical shells

Conventional circumferential
rib distribution

Circumferential rib spacing inversely

proportional to shell radius

Circumferential rib spacing inversely
proportional to square of shell radius

FEM results/MPa 0. 9355 0. 9450
Analytical predictions/MPa 0. 9478 0. 9530
Relative errors/ % 1. 31 0. 85

0.9521
0. 9560
0.41
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Fig. 4 Critical buckling load of conical shells of carbon fiber/
epoxy composite AGS based on different hypothetical instability

displacement components
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