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Influence of ribs on impact resistance for energy-absorbing components and
optimal design

Ma Xiao, Miao Shimeng
( Civil Aviation College, Shenyang Aerospace University, Shenyang 110000, China)

Abstract: In order to improve the impact resistance of single-cell thin-walled energy-absorbing component, a single-cell thin-wall energy-
absorbing component with external additional ribs was designed, and the influence of rib shape on the impact resistance of component was
investigated. Firstly, based on the ABAQUS dynamic display analysis, the energy absorption characteristics and damage modes of alumi-
num alloy thin-walled circular tubes with different rib shapes under axial compression were simulated. And the results show that the amage
mode model of the energy-absorbing component with external additional triangular ribs is stable and the energy absorption is high. Then,
the energy-absorbing component was optimized by the response surface model, and a new index for evaluating the impact resistance of the
energy-absorbing component of impact resistance index P was proposed. The results show that after optimization, the thickness of circular
tube for the base unit of the energy-absorbing component is 2. 07 mm, the thickness of the triangular rib is 0. 98 mm, the impact resist-
ance index P is increased by 9. 5% compared with that before optimization. At this time, the specific energy absorption and the average
bearing capacity of component are 47542. 1 kJ - g™" and 12760. 300 kJ, respectively.
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Fig. 1  Structural design diagrams of different energy-absorbing components
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Fig. 2 True stress-true strain curve of 6061-T6 aluminum alloy
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Fig. 3 Schematic diagram of axial compression for component a
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Fig. 4  Axial buckling deformation diagrams of energy-absorbing components with ribs
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Fig. 5 Displacement-load curves of energy-absorbing components

(a) Adding rectangular ribs
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Table 1 Comparison of impact resistance indicators
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