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Fig.1 Schematic diagram of temperature measurement system
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Fig.2 U-t curves of different spectral lines
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Fig.3 T-t curves of different spectral line association
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Table 1 Experimental results of temperature of thermobaric explosive
T/K
formula test number test value of the first and test value of the third and test value of the fifth and average
sedond spectral line forth spectral line sixth spectral line
17 T-1 2432 2478 2641 2517
1# T-2 2654 2396 2234 2428
1# T-3 2571 2389 2429 2463
2* T-4 2048 2225 2066 2113
2% T-5 1986 2168 1903 2019
2% T-6 2142 1957 2042 2047
3* T-7 2610 2490 2620 2573
3* T-8 2486 2478 2701 2555
F2 VAT BB G T4 BT 45
Table 2 Mathematical statistics analysis of parallel test
statistical analysis T-1.T-2.T-3 T-4 T-5.T-6 T-7 .T-8
test times 3 3 2
average/K 2469 2060 2564
standard deviation/K 45 48 13
relative standard deviation/% 1.82 2.33 0.51
T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8
relative deviation/% 1.94 -1.66 -0.24 2.57 -1.99 -0.06 0.35 -0.35
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Table 3  Error analysis of double line of atomic emission spectroscopy
test number multi»spectral spectral line of the first and second  spectral line of the third and forth spectral line of the fifth and sixth
lline/K test result/K error/% test result/K error/% test result/K error/%
T-2 2428 2654 10.9 2396 -2.9 2234 -8.0
T-5 2019 1986 -1.7 2168 7.4 1903 -5.7
T-8 2555 2486 -2.8 2478 -3.0 2701 5.7
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Explosion Temperature of Thermobaric Explosive

ZHONG Qian, WANG Bo-liang, WANG Feng-dan, HUI Jun-ming
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A multi-wavelength temperature-measuring system based on the atomic emission spectroscopy was used to measure the
transient high temperature during the explosion process of thermo-baric explosive (TBE). The time resolution of the measurement
system could achieve ps scale. By measuring the explosion temperature of TBEs, the curves of temperature vs time were obtained.
There are two temperature peaks corresponding to the oxygen-free reaction and oxygen reaction phases of TBE explosion process,
respectively. Results show that the relative error of measured temperature is less than 2. 6% , showing a good repeatability.
Compared with the double line of atomic emission spectroscopy, the multi-wavelength temperature-measuring system can
minimize the errors resulting from the selection of spectral lines.
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