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Experiment on Energy Absorption of Foam Sandwich Composite
Specimens with Spatial Reinforced Lattice Web Under

Quasi-static Compression
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Abstract: Foam sandwich composite specimens with spatial reinforced lattice webs were produced
with panels, lattice webs which were made from glass fiber reinforced polymer (GFRP) and core
which was made from polyurethane foam. Double-layered orthogonal lattice webs were
transformed into double-layered dislocation lattice webs, triple-layered dislocation lattice webs,
hexagonal lattice webs and trapezoid lattice webs by changing vertical lattice webs. Quasi-static
compression test was performed on specimens to record the failure process of specimens and the
load-displacement curves were obtained. The causes of different failure modes were analyzed and
the variation of bearing capacity of specimens during quasi-static compression were compared.

The energy absorption performance of specimens was compared by introducing energy absorption
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value, specific energy absorption and mean crushing load. The results show that failure mode
such as sudden buckling destruction of vertical lattice webs is changed into vertical lattice webs
first produces tilt and then bending failure, division of oblique lattice and foam, division of
oblique lattice and oblique lattice by changing spatial position of vertical lattice webs. It can also
The bending failure of

vertical lattice webs absorbs more energy than division of oblique lattice webs. The maximum

effectively reduce elastic mutation of bearing capacity and brittleness.

fluctuation of the energy absorption value of test specimens is 16. 6%. The energy absorption
value of specimens increases linearly with the increase of compression. The performance of energy
absorption of tested specimens is relatively stable.

Key words: spatial reinforced lattice web; foam sandwich composite; quasi-static compression;

failure mode; energy absorption performance
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Fig. 2 Foam Sandwich Composite with
Spatial Reinforced Lattice Web
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Tab.1 Design Parameters of Specimens mm

EWiE ] " - . Mty | )z
EAN X JRE | R
DO 300 300 150 2.4 2.4
DD 300 300 150 2.4 2.4
TD 300 300 150 2.4 2.4
H 300 300 150 2.4 2.4

T 300 300 150 2.4 2.4
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Fig.3 Quasi-static Compression Test
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Fig. 4 Load-displacement Curves of Spatial

Reinforced Lattice Specimens
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Fig. 5 Failure Modes of Spatial Reinforced

Lattice Specimens
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Tab.2 Test Results of Spatial Reinforced Lattice Specimens

®gS | Po/kN | AP;/mm | K/(kN« mm~!) | AF/kN | AP>/mm | P,/kN | AP;/mm | K/(kN+mm™!) | AF/kN | AP;/mm
DO-1 160. 9 5.9 27.3 93.0 9.9
DO-2 160. 1 5.1 31.4 91.3 11.7 161. 3 5.5 29.2 91.1 10.0
DO-3 162. 4 5.6 29.0 89.1 8.5
DD-1 55.8 4.9 11.4 31.2 29.1
DD-2 64.5 4.4 14.7 28.1 25.1 60. 7 1.7 13.7 25.8 23.8
DD-3 61.7 4.1 15.0 18.0 17.2
TD-1 46.9 5.5 8.5 21.2 30.5
TD-2 61.7 6.9 8.9 19.7 25.9 53.1 5.9 8.9 23.3 29.6
TD-3 50.7 5.4 9.4 28.9 32.3
H-1 65.0 7.4 8.8 14. 8 7.3
H-2 70.8 6.4 11.1 17.7 5.9 68.0 6.9 9.9 15.3 6.4
H-3 68. 1 7.0 9.7 13.5 6.1
T-1 65.0 5.4 12.0 10. 0 11.5
T-2 70.2 5.8 12. 2 11.1 12. 8 70.7 5.5 12.9 11.9 11.5
T-3 76.9 5.3 14.5 14.5 10. 2
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Tab.3 Energy Absorption of Specimens

G 7R I8 T 46 Ho 481 € 6 ) i f il e W S £/
T 10 20 30 40 50 60 70
DO-1 | 1611 | 2505 | 3357 | 4214 | 5224 | 6432 | 8 045

DO-2 | 1453 | 2369 | 3119 | 3834 | 4720 | 6 044 | 8 061

DO-3 | 1543 | 2454 | 3278 | 4151 | 5130 | 6 266 | 7 901

DD-1 848 | 2104 | 3118 | 3980 | 5108 | 6 419 | 8 309

DD-2 959 | 2258 | 3303 | 4299 | 5373 | 6462 | 8087

DD-3 945 | 2225 | 3406 | 4522 | 5771 | 6 970 | 8 764

TD-1 688 | 1721 | 2616 | 3345 | 4234 | 5723 | 7026

TD-2 788 | 1872 | 2908 | 3792 | 4935 | 6 653 | 8427

TD-3 740 | 1794 | 2674 | 3405 | 4435 | 5928 | 7539

H-1 708 | 1420 | 2142 | 3142 | 4775 | 6 390 | 8 295
H-2 720 | 1429 | 2144 | 3111 | 4660 | 6 186 | 7 996
H-3 730 | 1467 | 2206 | 3224 | 4666 | 6 140 | 7 688
T-1 769 | 1563 | 2306 | 3228 | 4158 | 5117 | 6 426
T-2 786 | 1632 | 2551 | 3618 | 4742 | 5870 | 7309

T-3 850 | 1767 | 2730 | 3767 | 4796 | 5817 | 7 244
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Fig. 6 Energy Absorption of Specimens
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Tab.4 Specific Energy Absorption and Mean

Crushing Load of Specimens

Rk E./ R | R E/ REc)iR
m/kg m/kg

G (J » kg )| J1 Fu/kN|| % % (J + kg D1 Fu/kN
DO-1[3.12] 2579 76.6 ||TD-3[3.40| 2217 | 718
DO-2[3.10| 2 600 76.8 || H-1[3.55| 2337 | 79.0
DO-3[3.10| 2 549 75.2 ||H2[3.50] 2285 | 76.2
DD-1]3.00| 2 770 79.1 ||H33.50] 2197 | 73.2
DD-2|3.00| 2 696 77.0 || -1 |4.50] 1428 | 612
DD-3[3.05| 2873 83.5 || T2|4.55] 1606 | 69.6
TD1[3.46] 2031 66.9 || T-34.55| 1592 | 69.0
TD2[3. 45| 2 443 80. 3

F. :% (3)
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