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Load Carrying Capacity Optimization of Cylindrical Stiffened
Composite Panel under Pressure Load
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Abstract; The structural forms of cylindrical stiffened composite panels are widely used in the aerospace field.
The weight and pressure bearing capacity are determined by the structure layout. In order to study the load car-
rying capacity of cylindrical stiffened composite panel, the influence of stringers’ distance, panel’s length and
typical sections, the ply thickness of 0°, £45°,90° and section sizing of stringer are optimized. The structural
weight is chosen as objective function and the critical buckling load and local buckling load of stringer are con-

straints. The results show that r-section stringer is most favorable in structural lightweight design, and the de-

sign curves are obtained as well, The results could provide valuable reference for project design.
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Fig.1 Structural diagram of composite

cylindrical stiffened panels
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Table 1 Offset influence on buckling eigenvalue
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Fig.2 Schematic diagram of verification models
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Table 2 An order buckling eigenvalue of the models
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Table 3 Results of two kinds of modeling methods
(modulus of elasticity of ribs E=78 GPa)
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SLME AR T ARG RIRCY T &, ¢ 51,60°
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Table 4 Mass per unit length of different models(spacing of r type ribs is 314 mm)

BREACKEFRE/ (kg + mm™)

BEKE/mm
#7100 N/mm #7300 N/mm ## 500 N/mm #7700 N/mm #7900 N/mm
300 0.074 64 0. 126 10 0.160 53 0.190 37 0.217 03
350 0.076 39 0.126 72 0.160 99 0.189 59 0.214 53
400 0.077 31 0.127 24 0.161 88 0.190 41 0.214 55
450 0.077 72 0.128 18 0.162 04 0.190 21 0.215 04
500 0.077 91 0. 128 30 0.163 00 0.191 35 0.215 90
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K5 FRAEEMMLALERCYHERHA N 100 N/mm)

Table 5 Optimization results of different models(uniform pressure load is 100 N/mm)

SHER/ke
BAEKE/ mm g 105 4% L BE 105 4% L BE 105 4% LB 105 4% LB 105 4% LB 105 4% L BE
314 mm 279 mm 251.2 mm 228.4 mm 209.3 mm 179.4 mm 157 mm
300 22.393 22.956 22.442 22.035 21.733 21.168 20.671
350 26.736 26.784 26.176 25. 652 25.209 24.439 23.670
400 30.922 30.423 29. 803 29. 149 28.587 27.549 26.614
450 35.058 34. 200 33.371 32. 607 31.890 30. 466 29.419
500 38. 860 37.437 36. 855 35.701 35.075 33.346 32.067
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Fig. 3 Section sizes of r-stringer Fig. 5 Design curves of ply thickness of cylinder panel
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