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Design and Verification of Shear Buckling Test Fixture for
Composite Laminate
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ABSTRACT: Final goal of this research is to establish the database for correlation factors which connects the test and
analysis results of shear buckling allowables for composite plate. To accomplish the goal, extensive test and analysis
works are required. In this paper, as the first step, a frame-type fixture for shear buckling test was designed and
validated through the test and analysis. Final configuration of the fixture were determined via parametric study on the
effect of specimen size, cross-sectional dimensions, and number of fastening bolts on the shear buckling load. Results
of the study showed the designed frame-type fixture successfully induces the shear buckling of composite plate.
However, there were deviations between the test results and analysis results for ideal case under pure shear load,
which were mainly caused by the difference in plate sizes for both cases. The difference were larger in the plates with
larger hole and simply supported boundary condition. It is concluded from the results that while the designed fixture
can be used for the clamped plates with acceptable accuracy, it shows larger difference in the simply supported plates.
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Fig. 1. Schematic diagram for shear buckling test set-up
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Fig. 6. Finite element model for simply supported boundary
condition
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Fig. 8. Static deformation and buckling mode shape under pure
shear load (clamped)
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Fig. 11. Free body diagram under tested condition (clamped)
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Fig. 15. Bolt location and ID

Table 1. Bolt reaction forces

Maximum
MPC force

w [t ] o [ o ] o [
1-1 5.82 1-2 5.46 1-3 5.46 1-4 5.82
2-1 6.98 2-2 6.72 2-3 6.72 2-4 6.98
3-1 8.79 3-2 8.61 3-3 8.61 3-4 8.79
4-1 8.39 4-2 8.34 4-3 8.34 4-4 8.39
5-1 8.34 5-2 8.39 5-3 8.39 5-4 8.34
6-1 8.61 6-2 8.79 6-3 8.79 6-4 8.61
7-1 6.72 7-2 6.98 7-3 6.98 7-4 6.72
8-1 5.46 8-2 5.82 8-3 5.82 8-4 5.46
Table 2. Bolt proofing load[13]

D Aree; Strength level (kN)

mm 6.8 8.8 9.8 10.9 12.9
M3 5.03 2.21 2.92 3.27 4.18 4.88
M3.5 6.78 2.98 3.94 441 5.63 6.58
M4 8.78 3.86 5.10 5.71 7.29 8.52
M5 14.2 6.25 8.23 9.23 11.8 13.8
Mo 20.1 8.84 11.6 13.1 16.7 19.5
M7 28.9 12.7 16.8 18.8 24.0 28.0
M8 36.6 16.1 21.2 23.8 30.4 355
M10 58 25.5 33.7 37.7 48.1 56.3
M12 84.3 37.1 48.9 54.8 70.0 81.8
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(b) Simply supported

Fig. 16. Test set-up for plate without hole
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