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Fig. 1 Finite element model of sunflower sandwich structure
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Fig.2 Deformation nephogram under two loading modes at different displacements
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Fig.3 Load-displacement curves at different impact velocities
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Fig. 4 SEA and MCF of sunflower sandwich structure with different wall thicknesses at different impact velocities
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=1 HFHEE v=20m/s TH SEA 1 MCF
Table1 SEA and MCF atv =20 m/s

SEA/(J-g™") MCEF/N
t/mm Increase ratio/%
TSP GSP TSP GSP
0.8 2.89 4.45 94.40 145.34 35.05
0.9 2.68 4.08 87.43 133.23 3431
1.0 2.66 4.46 86.90 145.84 40.36
1.1 2.31 4.17 75.33 136.18 44.60
1.2 2.28 3.51 74.42 114.79 35.04

%2 MEEE v=30m/s TH SEA 1 MCF
Table 2 SEA and MCF atv =30 m/s

SEA/(J-g™") MCE/N

t/mm TSP GSP TSP GSP Increase ratio/%
0.8 3.07 4.83 100.26 157.66 36.44

0.9 2.87 4.64 93.87 151.72 38.15

1.0 2.84 4.81 92.76 157.25 40.96

1.1 2.63 4.67 85.89 152.42 43.68

1.2 2.46 3.74 80.29 122.14 34.22

=3 HEERE v=50 m/s TH SEA #1 MCF
Table 3 SEA and MCF at v=50 m/s

SEA/(J-g™) MCF/N
t/mm Increase ratio/%
TSP GSP TSP GSP
0.8 4.08 5.27 133.24 172.06 22.58
0.9 3.83 5.08 125.23 165.85 24.61
1.0 3.61 5.40 117.93 176.28 33.15
1.1 343 4.79 112.05 156.44 28.39
1.2 3.39 4.67 110.81 152.41 27.41
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Fig. 5 Load-displacement curves at different impact velocities
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Fig. 6 SEA and MCF of sunflower sandwich structure with various numbers of petals at different impact velocities
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Numerical Simulation of Radial Impact on Sunflower-Like
Sandwich Cylindrical Shell

YAN Dong'?, WANG Genwei'?, SONG Hui'?, WANG Bin'?

(1. Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China;
2. Key Laboratory of Material Strength and Structure Impact in Shanxi Province, Taiyuan 030024, Shanxi, China;
3. Department of Mechanical and Aerospace Engineering, London Brunel University, London UB8 3PH, UK)

Abstract: Because of their excellent lightness and crashworthiness, metal thin-walled structures have been
widely used in the collision kinetic energy dissipation system of vehicles such as automobiles, airplanes and
trains. In this paper, the deformation mode, energy absorption capacity, specific energy absorption and
average compression force of sunflower thin-wall sandwich structure under radial impact load in two
directions are studied. The results show that the wall thickness, the number of petals, the loading speed and
the loading direction of the thin-wall sandwich structure of sunflower have certain effects on the impact
resistance of the structure. Under the condition of constant mass, with the increase of the thickness of the
outer shell, the energy absorption efficiency of the thin-walled structure under the tip pressure is reduced.
The specific energy absorption under gap side pressure was 44.6% higher than that under tip side pressure.
With the change of the number of petals, the energy absorption efficiency of thin-walled metal structure has
an optimal value.

Keywords: metal thin-walled structure; energy; radial compression; simulation
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