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Fig. 1 Cylinder explosion apparatus and locations of measuring points
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Table 1 Measurement results of peak pressure of the cylinder wall and cover plate at charge of 40 g, 80 g and 120 g TNT

o T4 I H/MPa R {E/MPa W/ MPa R/ MPa T {E/MPa HRRIE(H/MPa
bl
40 g TNT 80 g TNT 120 g TNT
P1 4.17 4.17 7.39 7.39 9.37 9.37
P2 4.10 4.10 5.15 5.15 5.37 5.37
P3 1.24 1.24 1.79 1.79 273 2.73
P4 0.68 2.68 1.09 3.09 1.52 3.52
P5 0.41 2.46 0.677 2.34 1.20 3.34
P6 0.336 2.22 0.536 2.66 1.15 3.85
P7 0.386 235 0.555 2.79 1.18 3.67
P8 0.395 4.13 0.517 5.0 1.19 7.63
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Fig. 2 Pressure histories of 4 measuring points on cylinder wall at charge of 120 g TNT
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Fig. 3 Pressure histories of four measuring points on cover plate at charge of 120 g TNT
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Fig. 4 Pressure histories of P7 measuring points on cover plate at charge of 40 g, 80 g TNT
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Fig. 5 Pressure cloud diagram of cylinder internal explosion blast wave at charge of 120 g TNT
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Fig. 6 Pressure histories of P6 and P7 measuring points at charge of 120 g TNT
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Experimental studies on characteristics of explosion pressure load
in cylinder apparatus

LI Zhirong, WANG Shengqiang, JIANG Haiyan, ZHANG Yulei, YUAN lJianfei
(Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China)

Abstract: In order to study explosion pressure load distribution characteristics in closed environment, a
TNT charge internal explosion experiment of cylinder apparatus with an aspect ratio of 2 : 1 was carried out.
Pressure load data of the cylinder wall and cover plate were obtained, and the pressure load characteristics
and distribution laws of the wall and cover plate were analyzed combining the simulation results. The model
of peak pressure load was established and validated. The results show that the pressure load waveforms of
the cylinder wall and cover plate are not exactly identical, and the cylinder wall pressure load changes from
obvious single wave peak to multiple peak values as the distance to explosion center increasing. The
attenuation characteristics of pressure load in the near-field area were similar to that of a free ground blast
wave with certain explosion height. The pressure load of the cover plate shows a characteristic of multiple
wave peaks, of which, the maximum peak of the pressure load in the central area is 3 times larger than the
first peak value, and the corner part is 6 times larger than the first peak value. The maximum peak of the
pressure load on the cylinder wall shows a concave distribution. The results of this study can provide
reference for the analysis of the internal explosion pressure load and evaluation of the structure damage.

Keywords: internal explosion pressure load; cylinder apparatus; multiple wave peaks; maximum peak of

wave

GiEHE T %)

102202-8


http://dx.doi.org/10.19693/j.issn.1673-3185.01162
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.1016/0020-7403(83)90059-0
http://dx.doi.org/10.19693/j.issn.1673-3185.01162
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.1016/0020-7403(83)90059-0
http://dx.doi.org/10.19693/j.issn.1673-3185.01162
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.1016/0020-7403(83)90059-0
http://dx.doi.org/10.19693/j.issn.1673-3185.01162
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3969/j.issn.1007-7294.2010.08.011
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.3404/j.issn.1672-7649.2009.03.005
http://dx.doi.org/10.1016/0020-7403(83)90059-0

