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ABSTRACT

Thin-walled metallic tubes are widely applied in vehicle engineering fields for safety
protection of people or structures against impact event, as they can absorb a great
amount of energy. The crushing behavior of multi-walled (spiral cross-section) metallic
shells fabricated by roll bending, using a roll bending machine, is studied in this case.
Since these tubes are easily prepared, cost-effective for small-scale production and
flexible in both sectional shape and geometric parameters, they are quite promising to
be applied widely in various engineering fields. Tubes are prepared by roll bending
aluminum sheets and quasi-static axial crushing tests are then performed with universal
material testing machine. Two types of tubes are investigated, with the first ones varying
as far as the number of consecutive spirals is concerned, and the other ones differing
in diameter, whilst having the same amount of effective cross section area. A
comparison of the experimental results on each occasion along with a further
discussion on them was conducted. Meanwhile, the Finite Element Code Ls-Dyna
was employed to simulate the crushing behavior of certain typical shells, while
further investigation was conducted for equivalent closed-section shells of the same
effective cross section area. A detailed comparison of the obtained experimental and
numerical results was conducted and useful concluding remarks were drawn.

KEYWORDS: energy absorption, thin-walled shell, multi-walled shell, spiral
cross section, axial crushing, deformation mode, Ls-Dyna, modelling, roll bending
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(mm) rl‘ _ B rlv,_s rl‘ B r1v._*f (mm) t(mm)
1 155 24,5 42,7 45 46
2 300 47,6 44,3 43,7 46,8
3 444 70,9 41 46 42,5 48 120 0,5
4 592 94,1 47,8 41,7 49,1
5 737 117 48,6 40,9 51,4
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