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Energy Absorption Characteristics of Hexagonal Thin-walled Component under

Quasi-static Radial Compression
Tang Zhi"*,Fu Hongyuan®, Wang Jian®, Tang Jupeng’
(1. Technology &Equipment of Coal Mine Safety, Liaoning Technical University, Fuxin,Liaoning 123000, P.R.China;
2. School of Mechanics and Engineering ,Liaoning Technical University , Fuxin ,Liaoning 123000, P.R.China)
Abstract: In order to enhance the capacity of roadway hydraulic forepoling to resist rockburst, and support the
roadway effectively to prevent the occurrence of rockburst disasters in coal mine, a kind of hexagonal thin-walled
energy absorption and anti-impact component installed above top beam is designed to improve the anti-impact abilities
of support. The theoretical and experimental study is conducted to analyze the energy absorption and anti-impact
characteristics of component. The results show that: In the process of compression, the energy absorption and anti-
impact component with the six corners of circular arc has very stable deformation and failure mode, constant reactive
force, and higher stroke efficiency. The influences of material parameters and geometric size on load fluctuation
coefficient and stroke efficiency are smaller. The crushing peak load, mean crushing load, and total energy absorption
increase with component length increasing. The crushing peak load and mean crushing load decrease with length of
inner side increasing. The influence of inner side length on total energy absorption is smaller. The experimental results
and theoretical solution of the energy absorption and anti-impact characteristics of component are in good agreement.
This provides a theoretical basis for components selection. The hexagonal thin-walled energy absorption and anti-
impact component can be used as highway guardrail or automotive anti-collision beam, etc.
Keywords: hexagonal thin-walled component; quasi-static; energy absorption and anti-impact

characteristics ; rockburst
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Fig.1  Force analysis of components
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Fig.2 Force acting on deformation section
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Table 1 Geometry sizes and energy absorption characteristics of hexagonal tubular components
W MR Nk BE ORE F./ Toi{E JA— TII{E 1.4 e SE/
ms MME /mm  /mm /mm kN F,./kN kN F. .. /kN kJ E/k]) %
LS1-1 45% 32 5 56 44.1 41.89 333 37.17 1.33 1.43 1.60 78
LS1-2 45% 32 5 56 45.0 41.89 34.5 37.32 1.30 1.45 1.57 76
LS1-3 45% 32 5 56 44.1 41.89 33.2 37.02 1.33 1.46 1.63 79
LS2-1 45% 14 3 50 27.29 30.78 26.7 26.67 1.02 0.56 0.56 86
LS2-2 45% 14 3 50 27.47 30.78 26.7 26.67 1.03 0.56 0.56 86
1S2-3 45% 14 3 105 56.95 64.63 54.8 56.19 1.04 1.15 1.18 86
LS2-4 45% 14 3 101 54.54 62.17 53.3 54.29 1.02 1.12 1.14 86
LS2-5 45% 14 3 150 81.4 92.33 79.5 80.48 1.02 1.67 1.69 86
LS2-6 45% 14 3 151 82.05 92.94 80.5 80.95 1.02 1.69 1.70 86
LS3-1 Q235 16 2 40 5.31 5.30 5.2 4.58 1.02 0.13 0.11 90
LS3-2 Q235 16 2 40 5.33 5.30 5.2 4.58 1.03 0.13 0.11 90
LS4-1 201 % 118 2.7 300 13.41 13.33 12.7 11.79 1.05 2.06 1.91 79
LS4-2 201 %5 118 2.7 300 13.58 13.33 13.3 11.82 1.00 2.12 1.88 78
LS5-1 201 % 118 2.7 350 15.51 15.56 14.9 13.74 1.04 2.43 2.24 80
[S5-2 201 % 118 2.7 350 15.03 15.56 14.2 13.77 1.09 2.26 2.19 78
LS6-1 201 % 137 2.7 300 10.87 11.49 10.5 10.10 1.09 2.04 1.96 82
LS6-2 201 % 137 2.7 300 10.77 11.49 10.5 10.10 1.10 2.03 1.96 82
LS7-1 201 % 157 2.7 350 10.6 11.69 10.2 10.27 1.15 2.26 2.28 82
LS7-2 201 % 157 2.7 350 10.5 11.69 10.1 10.27 1.15 2.24 2.27 81
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Fig.4 Deformations of hexagonal tubular components
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Fig.6  Energy absorption characteristics

100
E 50
B —151-1
—LS1-3
0 ~1S1-5
0 10 20 30
P/ mm
B7 Hh-fui
Fig.7 Force-displacement
2
2
i 1 —1S1-1
& 1813
0 — —~LS1-5
0 20 20 30
PR/ mm
B8 WREEHFIE

Fig.8 Energy absorption characteristics
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