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Abstract: [ Objective ] This paper aims to reveal the influence of the afterburning effect of explosive materi-
als in confined space explosion. [ Methods ] A series of TNT blast tests are performed in a confined cabin
filled with two different atmospheres, air and nitrogen. The temperature, pressure-time histories and deflection
of the blast-loaded steel plate are recorded. The relationship between the deformation of the target plate and
the energy released by the explosive is established. On this basis, a TNT equivalent method is proposed which
takes into account the afterburning effect in a confined cabin. [ Results ] The pressure, temperature and dy-
namic response of the target plate are significantly lower in the nitrogen environment than in the air environ-
ment due to the difference in the amount of energy released by the combustion of the explosive material. Thus,
the energy released by the burning of TNT explosive materials and their enhancement effects should be con-
sidered in blast load analysis. [ Conclusion ] The validity and applicability of the method are illustrated
through a comparison with the existing TNT equivalent method based on quasi-static pressure.
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Fig. 1 Schematics of confined chamber and test specimen
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Fig. 2 Schematics of sensor arrangements
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Fig. 3 Schematics of test setup and measuring system
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Table 1 Load conditions of tests
Frs J5 i /mm Zjf/g HAEEY%
1 3.9 160 21.0
2 3.9 160 5.4
3 4.7 250 21.0
4 4.7 250 6.0
5 5.8 300 21.0
6 5.8 300 6.0

*2 AERE TINT BILASH
Table 2 Geometric parameters of TNT

/g 151 & /mm HA&/mm B/ (kg-m™)
160 51.58 50.08 1570
250 56.10 60.20 1570
300 67.16 60.10 1570
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Table 3 Mechanical properties of the steel plates

B W IR AR R R I
/mm /GPa /GPa /MPa /(kg-'m*)
3.9 206 1.06 324 7850
4.7 206 1.19 341 7 850
5.8 206 1.08 332 7 850
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Table 4 Ignition temperature of different detonation products
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Fig. 5 Temperature-time histories of 160 g TNT explosion in dif-

ferent atmosphere
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nitrogen conditions
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Fig. 7 Deflection-time histories of mid-point of target plate under

160 g TNT blast load
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Fig. 8 Deflection-time histories of mid-point of target plate under

250 g TNT blast load
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Fig. 9 Deflection-time histories of mid-point of target plate under
300 g TNT blast load
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Table 5 Comparison of mid-point deflections of target plates
under different cases
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Table 6 Equivalent charge for each case
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3.9 160 5.4 107 0.67
47 250 6.0 169 0.68
5.8 300 6.0 172 0.57
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Table 7 Results of equivalent charge based on quasi-static

pressure
WA E /1/kPa W8 Wgas.s /2 Wiest/g
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Fig. 13 Deformation and pressure-time histories of 120 g TNT-
water mist and 160 g TNT-N,
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Fig. 14 Aluminum cased charge
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Table 8 Load case of confined test
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Fig. 15 Schematics of test configuration
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Fig. 17 The test results of charge mass and mid-point deflection
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Table 9 Deviation of deflection results based on equivalent

charge
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