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Mechanical behaviors of bi-directional gradient bio-inspired circular
sandwich plates under blast loading
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(Institute of Applied Mechanics, College of Mechanical and Vehicle Engineering,
Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: A bi-directional gradient bionic circular sandwich plate was designed by introducing out-of-plane gradient into in-
plane gradient core on the basis of Royal Water-Lily. Based on this, the responses of various bi-directional gradient circular
sandwich plates under different blast loadings were simulated by using the finite element software of ABAQUS. The
deflections of front and back panels, compression, deformation mode and energy absorption of different cores were analyzed
emphatically, and a core arrangement mode with better blast resistant performance was obtained. The results show that:
compared with a single out-of-plane gradient sandwich structure, the deflection of the back panel of bi-directional gradient
sandwich structures can be effectively reduced, and the energy absorption capacity of the core can be improved through the
reasonable bi-directional gradient arrangement.
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Table 2 Model type and related parameters

R C2- 43 BE I /mm TSN 5 /%
i TH B TS Mof
8 & 63 64 S c1 2 C3

£=0.8-1 kbR 0.031 0.039 0.049 0.060 0.076 yiti 3 130 2.00 2.70
£=0.8-T1 kbR 0.031 0.039 0.049 0.060 0.076 ERRE 2.70 2.00 1.30
k=1.2-1 REBEE 0.100 0.082 0.068 0.057 0.048 bk 1.30 2.00 2.70
k=1.2-TI RAHERE 0.100 0.082 0.068 0.057 0.048 IERREE 2.70 2.00 1.30
k=1.6-1 ERBEE 0.200 0.124 0.077 0.048 0.030 Bk 1.30 2.00 2.70
k=1.6-T IERREE 0.200 0.124 0.077 0.048 0.030 IERERE 2.70 2.00 1.30

UG-I 5] 0.077 0.073 0.070 0.060 0.048 B 1.30 2.00 2.70

UG-l ¥y 0.077 0.073 0.070 0.060 0.048 IERBIE 2.70 2.00 1.30
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ARSI/ %
o
P P2 P3 P4 Ps
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k=1.6 5.14 3.41 2.22 1.59 1.25
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Fig. 5 Deflections of front and back panels with two different out-of-plane gradient cores with k=1.2 when the explosive mass is 25 g
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Fig. 8 Energy absorption of graded sandwich circular plate with free boundary when explosive mass is 25 g
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