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Abstract: The influence of different dosage on the deflagration effect of high-energy combustion agent, this paper
studies the propagation law of the precursor pressure wave and the intensity change of the pressure wave through
the high-speed shading system and the over pressure detection system. The high-energy combustion agent used in
this experiment takes potassium perchlorate as the main oxidant, and its content is controlled within the range of
60% to 75%. amine oxalate is used as the reducing agent, and its content is set between 20% and 30% to balance the
oxidation reaction process and promote the full release of energy. In addition, to further optimize the combustion
characteristics, 0% to 10% salicylic acid was also introduced as an auxiliary reducing agent, which has a positive
impact on the overall combustion effect by regulating the combustion rate or improving the properties of the
combustion products. Three drug packets of the same size were designed with the dosage as a variable, and four
pressure sensors with different positions were set up to make a comprehensive measurement of the pressure wave.
One PVDF pressure sensor with sampling frequency of 0-30 MHz and range of GPa, two CX£YD-202 overvoltage
sensor with sampling frequency of 200 KHz and 0-15 MPa, and one CY-YD-202 overyoltagesenser with sampling
frequency> 100 KHz and 0-10 MPa are arranged at measuring points 1,2,3 and 4 despectively® Through shadow
photo analysis of the precursor pressure wave and combustion gas fluctuation, comparative analysis of three kinds
of dosage pressure wave propagation process, speed change, pressure change, and combining the theoretical analysis
and experimental results, get the precursor pressure wave in air flow field and pressure velocity evolution and
pressure distribution, and the feasibility of high-energy explosive combustiomagent rock theory. The results show
that the high-energy combustion agent enters a long combustionyprocess_from the ignition. The combustion agent
releases a large amount of high temperature and high pressure.gas, Which/accumulates the temperature and increases
the pressure inside the package and reaches the pressure. Aftef reaching the cracking pressure limit of the package,
the precursor pressure wave and the combustion gas propagate/outward irregularly at the center of the combustion
source, and then the two gradually separate. The precursor presstire wave travels faster, and the pressure wave travels
farther away in the same time. The larger the dosage, the.shorter the tired pressure process, the faster the propagation
speed of the precursor pressure wave, the more high temperature and high pressure gas produced by combustion, the
better the crushing effect of the drug package, and the more regular the propagation form of the precursor pressure
wave and combustion gas. Over pressufe peak pressure, pressure wave positive pressure time and peak impulse all
show an increasing trend with the'‘increase.of drug dosage. The deflagration effect of the non-explosive high-energy
combustion agent, the propagation form of the precursor pressure wave, and the rock breaking ability are directly
proportional to the dosagé of\the drug, and the greater the drug dosage, the greater the power of the high-energy
combustion agent.

Keywords: High-énergy Cembourable Agent; High-speed Schlieren Photography System; Overpressure Detection

System; Precursor Pressure Wave; Combustion Gas
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Figure 1 Physical diagram of the high-energy incendiary agent package
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Table 1 Three control groups designed for the experiment @\

Numbe  Material of loading pipe Size of loading pipe ng/t%&\ Charge

r quantity

1# PVC tube 70 mm long, 20 mm outer diameter,q Hi ay 7¢
0.1 mm thick urner
2# PVC tube 70 mm long, 20 mm out meter,\,/ High energy 10¢g
0.1 mm thic\>\/ , - burner
3# PVC tube 70 mm long, 20 r didmeter,  High energy 13¢g
0.1 burner
y
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-Light; (2)-Speculum I; (3)-Protective box (Flow field area); (4)-Speculum II ; (5)-Light’sQute€ receiving box;
g P p g g
(6)-High-speed camera
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Figure.2 Actual diagram of the high-speed schlieren experinfeptal system
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Fig.3 Schematic diagram of optical path of Schlieren system
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(D)-Cartridge bag; (2)-Pressure pickup; (3)-Signal amplifier; (4)-Oscilloscope; (5),Blrst’starter and
synchronization controller;(6)-computer
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Fig.4 The actual overpressure test instrument at the experimental'site
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(D-Cartridge bag; (2)-The PVDF pressure sensor; (3)-The CY-YD-202 over pressure sensor; (4)-Pressure relief
hole; (5)-exhaust fan
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Fig.5 The relative position relationship between the medicine package and the pressure sensor
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Fig.6 Diagram of the propagation process of the precursor pressure wave and the combustion gas taken by a high-

speed cahera
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Table 2 Prodromal pressure wav: Mer different dosages

Charge quantity ~ Peak transmission speed ~ Th irr:@‘lo propagate 10 cm Acceleration peak (m-s-
(m-s) >\ (us) S)
7g 763.64 //\‘ 280 51.28
10g 854.55 260 62.82
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Table 3 The test results of the predromal pressure wave overpressure at the measurement point 1 under different

dosages

Charge The curve Time to Positive Titnedo Negative Positive Peak
quantity begins to reach the peak reath/the peak pressure impulse/MP

rise time/ms  peak of the = pressure/My, “peak of the  pressure/M time/ms a-ms

positive Pa negative Pa
pressure/ms pressure/ms

7¢g 26.59 29.09 1.051 32.21 0.015 391 1.65

10g 1522 16.76 1.241 20.51 0.018 4.26 1.99

13¢g 5.25 6,55 1.341 10.73 0.024 4.44 2.34
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Table 4 The peak value of the predromal pressure wave overpressure at each measurement point under different

dosages

Charge Measure point 1/MPa  Measure point 2/MPa  Measure point 3/MPa  Measure point 4/MPa

quantity
7g 1.051 0.020 0.018 0.015
10g 1.241 0.040 0.030 0.018
13¢g 1.341 0.050 0.037 0.024
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Table 5 The time for the prodromal pressure wave to reach each measu@mégpoi under different dosages

Charge  Station1  Average  Station 2 Average  Station 3 Station 4 Average

quantit (ms) speed (ms) speed (ﬂ/ eed (ms) speed
y (m-s (m-sh) \}\/ 4/.(m's*) (m-sh)
/
1
| DA
7¢g 24.15 6.21 24.44 17 41@.54 500.00 24.78 208.33
10g 15.22 9.86 18.71 %\%{ 18.92 238.10 19.08 312.50
13¢g 5.25 28.57 12.65 / 13.94 38.76 14.32 131.58
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