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Impact responses and its anti-impact capacity of a single layer reticulated shell
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Abstract: A series of impact tests for a single layer reticulated shell were conducted to verify the accuracy of its FE
model established with ANSYS/LS-DYNA. Using its verified FE model a large number of parametric analyses were done
for the single layer reticulated shell subjected to impact load. According to its deformation and failure form after impact 4
impact response modes were defined. Based on converting laws among different impact response modes the critical impact
kinetic energy was proposed to evaluate the antiimpact capacity of the single layer reticulated shell. The effects of various
materials on the anti-impact capacity of the single layer reticulated shell were analyzed. The results showed that the shell’s
impact response modes change regularly with the kinetic energy of impact load; the impact resistance of the reticulated
shell can be evaluated conveniently with the critical impact kinetic energy; the high-strength material can significantly
improve the impact resistance of the single layer reticulated shell.
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Tab. 3 Parameters of Impact
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Fig. 9 Impact response modes

of single layer reticulated shell
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Tab. 4 Distribution of impact response modes
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Tab. 5 Distribution of impact response modes( 345 MPa)
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Tab. 6 Distribution of impact response modes( 420 MPa)
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Tab.7 The influence of material to impact response modes

/MPa

235 345 420
6 7 7

/% 3.92 4.58 4.58
99 108 113

/% 64.71 70.59 73.86
15 12 13

/% 9.80 7.84 8.50
33 26 20

/% 21.57 16.99 13.07

3.2
o 20 t
22.22 m/s
22.23 m/s
10 o
|
E, = ?m”(o (2)
m Vg
(a) 22.22 m/s (b) v f.“.l.‘\ m/s
10 20 t

Fig. 10 Final deformation of reticulated shell

( impact mas s =20 t)



21

41

3.3

8

8.

( x10°kJ)

Tab. 8 Critical impact kinetic energy ( x10°kJ)
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