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Abstract

In this paper, numerical simulation methods are used to study the influence of temperature on the
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mechanical properties of aluminum foam sandwich shells. First, a finite element model of the alu-
minum foam sandwich shells has established, and an impact load was applied. The simulation re-
sults were compared with the experimental results to verify the accuracy of the finite element
model. Secondly, the influence of temperature on the energy absorption and deformation of the
aluminum foam sandwich shells is studied. The results show that at temperatures ranging from
-50°C to 300°C, the energy absorption of the sandwich shells does not change significantly as the
temperature increases. However, the deformation of the center point of the back panel and the
structure’s overall deformation will increase with the increase of temperature, and the impact re-
sistance of the entire structure will decrease. Finally, the failure mode of the aluminum foam
sandwich shells is analyzed. The results show that under the projectile’s impact, the sandwich
shell mainly undergoes shear failure at -50°C, 25°C, and 300°C. The upper and lower panels of the
sandwich shell are mainly the shear failure, and the aluminum foam core layer is the failure by
compaction and collapse at the same time as the shearing failure occurs.
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Figure 1. Stress-strain curve of aluminum foam
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Table 1. Material properties

F 1 OMEEMN

ok} % (kg/m®) 1 M & (GPa) MER /N4 Jii IR B (MPa)
B4 2780 68 0.33 310
KSR (20%) 556 1.0 0.285 7.0

E: () BAEENEYIEE N 28 GPa,

Table 2. Material thermal parameters

= 2. MRS
eyt HEE (kg C)) SHEAH(WI(m-C))
44 897 98.5
ISR (20%) 34 0.752

(1) TRMSHRAEN 0.025 W/(m:C),
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Figure 2. Finite element calculation model
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Figure 3. Simulation results and experimental results of the center
point of the back panel
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Figure 4. Deformation of aluminum foam sandwich shell
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Figure 5. Energy absorption of aluminum foam sandwich shell at dif-
ferent temperature
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Figure 6. Deformation diagram of aluminum foam at different projectile velocities and different temperatures
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Figure 7. Deformation of the center point of the back panel of the
aluminum foam sandwich shell at different temperatures
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Figure 8. Overall deformation of the back panel of the aluminum

foam sandwich shell at different temperatures
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Figure 9. The simulated failure model of the sandwich shell at different temperatures
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Figure 10. The simulated failure model of the aluminum foam at different temperatures
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Figure 11. The experimental failure model of the aluminum
foam core at ambient temperature (25°C)
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Figure 12. The simulated failure model of the 1/4 model of the sandwich shell
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