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This research aims to experimentally investigate the energy absorption of thin-walled lattice
tubes with a square section. The walls of the thin-walled tube are made in the form of a lattice
with three types of cells: re-entrant auxetic, semi-re-entrant, and conventional honeycomb
structures, and the material of the specimens is considered 304 stainless steels. All three
types of lattice cells are produced by the rotary laser cutting method on a conventional tube
and are axially compressed by a universal test machine under quasi-static loading at a 5
mm/min velocity. The test evaluation parameters are initial maximum force, mean crushing
force, crushing force efficiency, energy absorption, and specific energy absorption. The
results show that the thin-walled tube with the re-entrant auxetic structure has more specific
energy absorption than the other two structures. The specific energy absorption of this
structure is 25% higher than the conventional honeycomb structure. The semi-re-entrant
structure has more energy absorption and mean crushing force than the other structures. The
crushing force efficiency in the conventional honeycomb structure is higher than that of the
other two structures, which has a value of 85%.
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