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Abstract

This paper presented the theory related to a two dimensional linear cross-sectional analysis, recovery relationship and a
one-dimensional nonlinear beam analysis for composite beam with initial twist and high aspect ratio. Using VABS including related
theory, preceding research data of the composite wing structure has been modeled and compared. Cross—sectional analysis was
performed and 1-D beam was modeled at cutting point including all the details of real geometry and material. The 3-D strain
distribution and margin of safety at recovery point was calculated based on the global behavior of the 1-D beam analysis and
visualize numerical results.
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Fig. 1 Reductible model & recovery analysis
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Fig. 2 Configuration of the cross-section of a box
beam(Yu, 2010)
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Table 1 Properties of thin-walled box beams

Outer Dimensions Width a = 0.953 in
Wall Thickness h=0.03 Height b = 0.53 in
CASL Right, Upper (03/-035)

Left, Lower (-03/03)
Right (0/-0]3
OASD Left (-6/-60)3
Upper (66
Lower (-6J6
Ei, Ei 1141.9, 9.78GPa
Material Git, Gin 5.98, 4.79GPa
Vit, Vin 0.42, 0.42
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Fig. 4 Twist of a CAS2 box beam, 4.448N load at tip
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Table 2 Material properties and geometry information
of I-type beam

Properties Values
E,, E, 141.9, 9.78GPa
Material Gy, 6.13GPa
Vi, Vi 0.42, 0.42
Length 762mm
Width><height 25.4X12.7Tmm
Geometry Wall thickness 1.016mm
Number of layer 8ply
Ply thickness 0.127mm
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Table 3 Material allowable and margin of safety, location

r/R=0.295
. Allowable Max. Margin of
Material . .
strain strain safety
Carbon Fabric 0/90 10300 3094 +2.32
Carbon Fabric 45 8890 3111 +1.85
Carbon Layer 10700 3072 +2.48
Glass Fabric 0/90 13200 3144 +3.19
Glass Fabric 45 12000 3960 +2.03
Glass Roving 23300 3175 +6.33
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