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Table 1 Material parameters
1Rk o/ (kg/m®) K/MPa G/MPa S;/MPa
C40 W IR &E L 2500 19910 14 860
Wb 1800 3000 600
IR M % 930 510 540 8.5
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(a) Front side of anti-penetration layer (b) Back side of anti-penetration layer (c) Front side of anti-penetration layer
from standard test from standard test from contrast test

(d) Back side of anti-penetration layer

from contrast test (e) Attenuation layer from contrast test (f) Crushed PVC shell
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Fig. 4 Failure patterns of specimens
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Table 2 Contrast of shock wave data in four tests

il & B[]/ ms LT/ ms
FRUESTER 1 ARUESCE 2 XTHCSCER 1 XTHSCR 2 FRMESTER 1 bRdESSER 2 XFEHESCE 1 RPHCSER 2
S1 — 6.5 11.7 11.7 — 0.4 2.1 2.0
S2 8.1 17.9 14. 0 — 0.5 2.9 2.5
S3 10.0 9.5 17.9 17.2 0.5 0.4 3.3 3.1
S4 — — 13.3 12.1 — — 2.1 1.9
S5 5.8 — 12.5 12.1 0.3 — 2.4 2.1
S6 — 6.6 10.5 9.5 — 0.2 1.6 1.3
S7 — 8.8 16.3 14.8 — 0.5 3.3 3.0
5 v 77 VB / MPa B/ (kN « )
PRUESSES 1 ARVESCE 2 XFIGSCI 1 X LSEE 2 ARMESEER 1 FRUESEES 2 XFLESEE 1 X LRSI 2
S1 — 1.51 0.50 0.52 — 9.554 3. 849 3.101
S2 — 4. 20 2.07 2.02 — 13.928 11.759 10. 447
S3 1.58 1.38 0.68 0. 85 8.796 11. 300 7.788 7.594
S4 — — 0.54 0.77 — — 3.452 3. 980
S5 5. 40 — 1.65 1.35 18.922 — 16.738 10. 064
S6 — 2.10 0.70 0. 47 — 13. 606 3.786 3.333
S7 — 1.64 1.05 0.42 — 12.623 11.120 10. 962
®ITAMEAWBE
Table 3 B values of 7 sensors
XF L T S1 S2 S3 S4 S5 S6 S7
AW B{H 0.34 0. 49 0.48 — 0.31 0.28 0. 45
Rk 519 B A — 0.31 0.58 0. 39 0. 44 0.39 0.58
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Experimental study of a novel shelly cellular material used in

civil defense engineering

Sun Xiaowang', Li Yongchi',Ye Zhongbao', Zhao Kai',
Zhang Chunxiao®, Ma Jian', Zhang Yongliang'
(1. Department of Modern Mechanics » University of Science and Technology of China ,
Hefei 230027, Anhui, China;
2. The Third Engineer Scientific Research Institute of the Headquaters of the General Staff ,
Luoyang 471023, Henan, China)

Abstract: A novel shelly cellular material made of PVC lining and foamed ceramics shell was devel-
oped in this paper. Large scaled explosion tests were performed to study the damage condition and en-
ergy absorption performances of civil defense engineering using sand or the novel shelly cellular mate-
rial as the attenuation layer. The test results show that the energy dissipation capacity of the shelly
cellular material is better than that of sand, and the maximum stress in the test using novel material
as the attenuation layer decreases by about 50% compared to that when using sand as the attenuation
layer under the same explosion loading. In addition, the damage degree is much smaller compared
with the conventional shelly cellular material. Therefore, it can be concluded that the novel shelly cel-
lular material can significantly improve the capability of civil defense engineering and have broad pros-
pects of military application.

Keywords: novel shelly cellular material; civil defense; attenuation layer; explosion wave; anti-explo-
sion performance
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