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Abstract

The mis-stability condition of simply supported domestic composite lamination at four sides af-
fected by compressive load is analyzed by engineering algorithm and finite element software MSC.
Patran 2008/Nastran 2008, respectively. And a compression stability test of simply supported
composite laminates on four sides is conducted. The tests show a local buckling during the initial
phase of loading; the post-buckling load-bearing capability is large. The failure mode of the lami-
nate was studied. The contrast of engineering theory calculation, finite element analysis, and the
test results shows that the first-order buckling loads from three methods are close, which indi-
cates the finite element model is rational and the finite element calculation could provide refer-
ence to the research of composite structure.
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Figure 1. Laminate meshing model
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Table 1. Mechanical properties of a domestic pre-preg laminate
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P El 5224/CF3052 5224/U3160
1 L0 K4, MPa 410 700
2 Z AR 4E R, GPa 60 110
3 Zin) R 459, MPa 400 180
4 Zin) R 455, GPa 60 9.5
5 T BT DI5ESE, MPa 80 80
6 N B IRE, GPa 5.0 5.0
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Table 2. The instability load of four-side simply supported laminated plate
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Bir ik FE AR Il 5 8467 /N
1 1.798 1798
2 3.686 3686
3 5.633 5633
4 6.911 6911
5 7.180 7180
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Figure 2. Schematic diagram of compression buckling of
simply supported laminates
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Figure 3. First-order instability mode
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Figure 4. Second-order instability mode
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Figure 5. Third-order instability mode
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Figure 6. XZ plane buckling modal change
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Figure 7. Test photo
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Figure 8. Paste gage schematic
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Figure 9. Paste gage schematic
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Figure 10. Test pieces of photo damage
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Figure 11. The partial load point strain-curve of test piece 1#
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Table 3. Test piece load
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