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Nowadays, in order to reduce costs and increase safety, utilizing test devices like conic shock tube has
been popularized to investigate the explosion under-water phenomenon and its impact on constructions.
A shock tube is designed, manufactured and utilized in the mechanic of explosion laboratory of
mechanic faculty of K.N. Toosi University of Technology to study the effect of isotropic metal plates’
material in this research. The source which creates the shock in the utilized shock tube is explosive
material and the positive point is that in such tube a high pressure can be produced with a tiny explosive
charge. In order to investigate the effect of the material and the geometry of the utilized metal plate,
three materials with two different thicknesses are considered in the experimental tests. The behavior of
the plate can be measured when the amount of the pressure produced by the explosive charge and the
amount of plate’s transformation is specified. From the results of the experimental tests, in order to give
a semi experimental relation, the behavior of plate under explosion load with water interface is utilized.
Finally, with the combination of experimental and theoretical results, the effect of material and
thickness change are studied separately and with increase in weight parameter of the load, equations are
given to predict the transformation of the metal plates.
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Fig. 1 Amplifying the explosive charge in a conic shock tube [1]
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Table 3 Mechanical properties of the steel, used in the body of the
shock tube [5, 15]
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Fig. 6 Ripping 0.5 millimeter aluminum plate during loading 1.5 gram
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Fig. 7 Deflection of 0.5 mm copper plate during loading 1 gram T.N.T
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Fig. 8 Deflection of 1.5 mm steel plate during loading 1.5 gram T.N.T
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Table 4 The results of experimental tests
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871.78 24 2295.1 38.11 0.5 0.5 1
1451.01 30.6 3820 30.25 0.5 1 2
2006.65 34.73 5282.8 26.43 0.5 15 3
217.95 16.92 2295.1 38.11 1 0.5 4
362.75 26.68 3820 30.25 1 1 5
501.66 30.29 5282.8 26.43 1 cu 15 6

96.86 15.27 2295.1 38.11 15 0.5 7
161.22 23.61 3820 30.25 15 1 8
222.96 29.02 5282.8 26.43 15 15 9
54.49 9.32 2295.1 38.11 2 0.5 10
90.69 17.61 3820 30.25 2 1 11
125.42 23.92 5282.8 26.43 2 15 12
1582.62 15.7 2295.1 38.11 0.5 0.5 13
2634.13 23.75 3820 30.25 0.5 1 14
3642.82 fail 5282.8 26.43 0.5 15 15
395.65 13.22 2295.1 38.11 1 0.5 16
658.53 19.66 3820 30.25 1 1 17
910.71 25.33 5282.8 26.43 1 Al 15 18
175.85 9.94 2295.1 38.11 15 0.5 19
292.68 18.79 3820 30.25 15 1 20
404.76 21.54 5282.8 26.43 15 15 21
98.91 7.27 2295.1 38.11 2 0.5 22
164.63 1291 3820 30.25 2 1 23
227.68 16.81 5282.8 26.43 2 15 24
779.46 12.8 2295.1 38.11 0.5 0.5 25
1297.34 22.26 3820 30.25 0.5 1 26
1794.13 25.44 5282.8 26.43 0.5 15 27
194.86 9.05 2295.1 38.11 1 0.5 28
324.34 16.03 3820 30.25 1 St12 1 29
448.53 18.34 5282.8 26.43 1 15 30
86.61 7.02 2295.1 38.11 15 0.5 31
144.15 12.11 3820 30.25 15 1 32
199.35 17.24 5282.8 26.43 15 15 33

Caglis Liulidl a5 8l salss ald culi g ASL Sy JSG pas
o Sl S5 @y oY andl oo S g0 (R8I Gl s (0D el o 18
SIS L o b e wglaie S YL slaz 5 L (6 JA5,L 0 IS s
Cuoglie il e 5 o aly] e 25,5 oL & sloayay Vb £ b
A3l o0 E3S50 e (o 4 17 516 slo JSC5 09,8 oo melens
Js 4 soVsd 559 JSD ek &5 w00 L LSS ol (o
oz 2 8550 50 il jiaS 00 iz 2 4 S s (5 (090 5L
o3l sl ooy Suo3 oSy 4 Wl peled A5 &5 e g parine]

30 m=1.5gr =1.0mm
------ m=1.0gr =1.0mm
25 Phwcesanes m=0.5gr =1.0mm

0ot

Displacement (mm)
[N
w
T

Time (ms)
Fig. 10 Diagram of the deflection of the circular copper plate’s center
with 1 mm thickness under the loading of explosive charges with
different weights
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Fig. 9 Diagram of the deflection of the circular copper plate’s center
with 0.5 mm thickness under the loading of explosive charges with
different weights
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Fig. 13 Diagram of deflection of circular copper plate’s center with
different thicknesses under the 1.5 gram T.N.T loading
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Fig. 23 The maximum experimental deflection of the center of plate
under the loading of 1.5 gram explosive charge for different thicknesses
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