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Fig.1 The main part of 20 L explosion characteristic

test system in extraordinary circumstance
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Fig.4 Changes of the maximum explosion pressure

and its arrival time with different initial temperatures
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Fig.5 Changes of explosion pressure and its rising
rate of methane
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Tab. 1

Rising rate of maximum explosion pressure and explosion characteristic

value at different initial temperature

T,/ K 298 323 348

(dp/dt),./(MPa-s™") 19. 10 19.35

K,/(MPa -m-s™") 5.18 5.25 5.30

19.51

373 398 423 448 473
20.01 20.22 20.38 20.67 20.85
5.43 5.49 5.53 5.61 5.66
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[ ABSTRACT]  The influence of initial temperature on the explosion pressure of methane-air mixtures was experimentally
investigated at different initial temperature from 298 K to 473 K under the constant initial pressure of 0. 1 MPa. Experi-
ments were performed in a closed spherical 20 L vessel with the ignition electrode at the center, which could heat the
experimental gas. The results show that the maximum explosion pressure of methane-air mixtures decreases along with the
rise of initial temperature. When the initial temperature increases from 298 K to 473 K, the maximum explosion pressure
drops from 0. 783 3 MPa to 0.501 2 MPa, decreased by 35.89% . Higher initial temperature accelerates the reaction rate,
so the reach time of the maximum explosion pressure is shortened from 127.1 ms at 298 K to 85.0 ms at 473 K. In the

experimental temperature range, the maximum pressure rise rate (dp/dt) .. increases at elevated initial temperature, but

the increase is not large, which is only 9.16% . So the explosion eigen value K also increases. During the period from the
beginning of the reaction to the time reaching the maximum pressure, the rising rate of explosion pressure, to a certain
extent, can reflect the change of the methane-air explosion reaction rate.

[KEY WORDS] initial temperature; methane-air mixtures; the maximum explosion pressure; rising rate of explosion

pressure; reach time of the maximum explosion pressure
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Ignition Mechanism of Step Press Loading Charge under Impact Loading

QU Kepeng, WANG Xiaofeng, HE Chao, WANG Shiying
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[ ABSTRACT] Impact tests of explosive samples with different density distributions were carried out using drop hammer.
Based on the analysis of stress and density distribution before and after impact tests, ignition mechanism of step press
loading charge was discussed. The results show that the mechanical response of explosive samples are dependent with the
inner density distribution, uniform density sample with uniform density distribution can endure bigger load stress than
sample with non-uniform density distribution. Shear flow caused by the radial density difference is one of the important
reasons causing step press loading charge ignition during the impact loading.

[KEY WORDS] energetic materials; step-press-loading charge; impact test; ignition mechanism
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