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Research on Test Technology of Shock Wave Protection
Performance of Minesweeper Protective Equipment
for Chest and Abdomen

XU Chuan-bin ,HE Yang-yang ,YANG Jian-bo ,WANG Le-yang ,HUANG Ding
(32213 troops,, Zhangjiakou 075421, China)

Abstract; In order to study the protective performance of minesweeper protective equipment on the chest and ab-
domen under the action of explosion shock wave, it is necessary to explore efficient test methods to improve the exper-
imental research index system and overall performance of individual soldier protective equipment. In this paper, two
sets of minesweeper protective equipment were taken as experimental research objects,and the real explosion test of
minesweeper EOD operators for typical kneeling posture was designed based on Hybird III dummy model under dif-
ferent sealing conditions. The shock wave was generated by the explosion of 50 g TNT charge column. Two wall over-
pressure sensors were installed in the chest and abdomen of the dummy model to measure the shock wave overpres-
sure generated by four real explosion tests,and a free field pressure sensor was set at the same distance relative to the

explosion source to compare the test data. Using the dummy data acquisition system,the whole process data of over-
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pressure on the chest and abdomen after the shock wave penetration of the minesweeper protective equipment were

obtained. Through data processing,the pressure-time curve of chest and abdomen subjected to explosion impact and

the peak attenuation rate of overpressure were obtained and compared. The test results preliminarily verify that the

better the sealing performance of the joint,the higher the protection performance, which indicates that the protective

equipment with high sealing performance has a certain blocking attenuation effect on the diffraction of explosion

shock wave,and can reduce the damage caused by superimposed overpressure to the chest and abdomen to a certain

extent. The experimental design and data analysis in this paper can be used for further equipment performance im-

provement.
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Fig. 1 Kneeling work posture
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(a) Hard explosion—proof clothing structure

&l 2

Fig. 2 Minesweeping protective equipment
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(a) A dynamic model of the anterior—

posterior system of the human chest
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(b) Soft explosion—proof clothing structure
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Fig. 3 Human kinetic model
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Fig. 4 Test plan flow chart
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Table 1 Shock wave peak value and attenuation rate under different conditions ( unit: MPa)

Rl T4 PaMA ARl Ml ARl WA Yo
TEH 28 PPE-1 0.239 0. 127 0. 126 el 146, 86 5 47 i :47. 28
1E % PPE-2 0.194 0. 106 0. 120 220 :46. 865 45 M :45. 36
i 8 32 e A s A A TR PPE-1 0. 243 0. 089 0.078 el :63. 37 ;4516 :67. 90
- &3 PPE-2 0.204 0.111 0.118 Tl .45.59 s 4 1) .42, 16
A W i T PR A W U T 2R PPE-1 0.184 0. 088 0. 124 Ze i 252, 17 ;47 g :32. 60
1 Y P S 2 A B A e R o A PPE-2 0.226 0. 095 0.114 1EWG 173, 89 ;45 1 :49. 56
ZE W B E b o 2R A O E R SF B E . PPE-1 0.219 0.191 0.117 Fef) 12,78 s 45 k) . 46. 57
e B S T i ot i g i 2 S R PPE-2 0. 226 0. 220 0. 165 el :2. 65 ;45 i :26. 99
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