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Experimental and numerical study of energy absorption in foam filled trapezoidal
core sandwich panels subjected to quasi-static loading
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2-Department of Mechanical Engineering, Malek Ashtar University, Tehran, Iran.
*P.0.B 123456789, Tehran, Iran, k. malekzadeh@mut.ac.ir.

Keywords Abstract

Energy absorption In this research, influence of foam filling technique in double layer trapezoid-shape corrugated core by using
Trapezoidal Compound core lightweight rigid polyurethane foam is investigation. Five types of Aluminum corrugated cores both bare and foam-
Quasi-static loading filled were subjected to unidirectional quasi-static compression. In the following, using numerical simulation by
Rigid polyurethane foam Abaqus software to evaluation the impact parameters, including Specific Energy Absorption (SEA) as discussed
Numerical simulation testing purposes.The energy absorbing system can be used in the aerospace industry, shipbuilding, automotive,

railway industry and elevators to absorb impact energy. The FEM results are compared with Experimental results
which reveal a good conformity. FEM and experimental results showed that foam filling technique can significantly
increase specific absorbed energy. Results show that the increase in core sheet thickness up to two times increases
the specific energy absorption by 509.47 %. The results of axial crushing tests showed that the SEA of foam-filled
sandwich panel increased by 91.42%, comparing to the hollow panel. Also, double-layered core in the panel caused
to increase the specific energy absorption by 81.42%. Finally, appropriate geometric parameters and the best
examples of criteria considered with respect to the objectives, are introduced.
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Table 2 The geometric dimensions of the core and upper and lower plates in sandwich panels.
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Slaii;ed Jlazge
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0.5
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1.1
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Table 3 Mechanical properties of polyurethane foam
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Fig. 6 Stress-strain curve in uniaxial compression test on Polyurethane

Foam
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Fig. 14 A comparison of numerical and experimental force-displacement curve a) Compound core with a thickness of 0.5mm b) Single core layer c)
Compound core with a thickness of 1.1mm d) foam filled Compound core with a thickness of 1.1mm
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Table 4 Energy absorption characteristics of specimens

Lgod PPeak(N) Pmean(N) Ea»total(J)Exp Ea—totaI(J)Sim Error (%) X(mm) n SEA(J/gr) Wm(gr)

SC 54083.54 23687.978 401.985 402.1022 0.029 16.97 0.43 2.056 195.5
- 146.5399 4.4 0.612 229.1

ng 14588.06 8854.321 140.341 15.85 0.6

lDC_ 65844.16 56107.978 1026.776 957.0874 67 18.30 0.85 373 274.65
- 2064.728 -24.1 7.14 381.1

lDFC 122341.2 157053.144 2721.731 17.33 1.28

CF 31812.68 64150.25 1410.664 1125.893 -20.1 21.99 2.01 6.33 222.83
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