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Control of Onset of Buckling Lobe in Axial Impact of Square Tube
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The square section tube was axially compressed under the dynamic condition exhibiting a progressive buckling pattern with multi
lobe. The onset of the first buckling was controlled by the inertial effect arising immediately after the impact, in which the inertia
force was induced by the solid mass attached to the tube wall. Impact experiment with the aid of drop-hammer and the
corresponding numerical simulation were conducted. Experimental observation with a high-speed video camera and the
numerical simulation revealed that the control by the inertial force was successful.
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Fig.1 Solid mass attached to the tube wall generating
the bending force on the wall
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Table 1 Mechanical properties of tube material (A6063-T6)
C(MPa) | n | 0, (MPa) | UTS. (MPa) | E (%)
290 0.08 193 219 12
Plastic property: o = Ceg", Oy: Initial yield stress,
U.T.S.: Ulimate tensile strength, £: Total elongation
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Fig.2 Testing setup and specimen configuration

Fig.3 Examples of final shapes where the square tubes are
impacted to rigid plate
Impact velocity: Sm/s
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Fig.4 Examples of progressive deformation patterns (Time: £)
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Fig.5 Numerical model of impact test
(The upper portion of the drop hammer
is not drawn due to the spacing)
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Fig.7 Cross-sectional profiles along the tube axis at time
0.25 ms after the beginning of the impact
Impact velocity: 7.7 m/s

1:0.25 ms £:1.25 ms

:5ms

Fig.6 Collapse patterns for the tubes with solid mass.in computation
(Impact velocity: 7.7 m/s, Mass of drop-hammer: 60 kg. Time: 1)
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