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Fig. 1  The structure of thruster
l—ignition head, 2—ignition composition, 3—main charge,

4—buffer room, 5—sealing element, 6—spout
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Fig.2 Sketch map of test

1—ignition head, 2—ignition composition, 3—fiber, 4—main charge,

5—buffer room, 6—stopper, 7—sealing element
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Fig.3 Sketch map of optical fibers position
1,2,3,4,5,6—optical fiber serial number
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Table 1 The test results of burning rate

. . optical fibers As At u
optical fiber position/mm /mm /s /m s}
1-2 3.5-9.5 6 1005 6
2-3 9.5-15.5 6 23 260
34 15.5 -21.5 6 10 600
4-5 21.5-27.5 6 10 600
5-6 27.5-33.5 6 20 300

position / mm
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Fig.4  Curve of position vs time of optical fibers signal



706 3 fiE ) # %17 %
Fx2 NEEMNERLHER 800 1
Table 2 The test results of burning rate at short intervals 700 1 //. \
/
ical fil optical fibers As w/m-s”! average u 0 | _/ \
optical fiber position/mm /mm 1* o 3# /m- s} IS 600 / \\
1-1' 3.5-5.5 2 3 T 6 £ 500 /
1'-1" 5.5-7.5 2 35 23 35 31 g / \
172 7.5-9.5 2 63 68 58 63 5 407 / \,
22 9.5-11.5 2 135 144 150 143 3004 =
2’2" 11.5-13.5 2 343 296 360 333 T T T T T T T T 1
125 130 1.35 140 145 150 155 160 165
2"-3 13.5-15.5 2 590 595 615 600 density / g.cm,a
34 15.5-21.5 6 596 612 592 600 Bl 6 gk 2
A0 P =R 1 i 2
Fig.6  Curve of density vs burning rate
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Fig.5 Curve of optical fibers position vs burning rate
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Combustion Characteristics of Thruster with High Burning Rate Pyrotechnics

LIU Ling, LI Guo-xin, JIANG Xin-guang, LAO Yun-liang

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to study the regulation of burning rate and combustion characteristics in high burning rate work device, and en-

sure the thrust output stability of the device, a burning rate test by optical fiber was introduced and the ignition-combustion rate of

pyrotechnic short-pulse propelling work device was tested. Results show that the combustion process has a non-parallel layer burning

characteristic, and the distributions of burning rate exist in three different diagnostic burning zones ( the parallel layer combustion

zone, the transition combustion zone and the stable convection zone) along the burning direction, the stable burning rate of the

propelling device reaches the maximum when the charge density is 1.45 g - em ™

Key words: explosive mechanics; burning rate; pyrotechnic propellant; optical fiber; combustion characteristic



