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Fig. 1: Experimental equipment and membrane setting
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Fig. 2: Wrinkled membrane on experimental equipment
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Fig. 3: Membrane model

Table 1: Memblane property

Young’s moduluE  [MPa] 2959.6
Poisson'’s ratior 0.34
Dimension [mm] | 400x 400
Thicknesg [em] 12.5
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Fig. 6: Comparison of wrinkle distributions
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Table\2: Comparison of maximum displaceient at center-line
Experiment FEM ahalysis
Positive side 1.853 1.706
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Fig. 9: Wrinkle distributions along vartical line segment
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Fig. 10: Wrinkle distributions along horizontal line segment
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Comparison between Experiment and FEM Analysis of Square Membrane Wrinkling
under Tension Load Applied at Corners
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SYNOPSIS

This research adresses wrinkle distribution of the square membrane structure by tension loads applied at corners. The me
surement system is built as the spuare membrane set in upright position and the wrinkle distribution is measured by using lase
displacement sensor that is set at a horizontal-vertical stage composed of linear actuators. On the other hand, numerical soluti
is evaluated through geometrically nonlinear finite element analysis using MITC(Mixed Interpolation of Tensile Components)
shell elements. In comparison of numerical results with wrinkle measurement results, the significant factors that give rise to
difference between analysis and experiment is discussed to develop an accurate wrinkling analysis model.
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