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Structure diagram of three-impulse-at-one-spot thruster

1—semiconductor bridge, 2—igniting charge, 3-—main

charge, 4—sealing film, 5—pressure sensor, 6—combustion

chamber, 7—thrust sensor, 8—nozzle, 9—extra weight
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Typical curves of output thrust,pressure in combustion chamber and total impulse vs time
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Table 1 Output parameters with different amounts of main charge
m,/mg F/N p./MPa I/N - s
125 201 198 223 17.2 10.5 10.9 0.205 0.208 0.203
150 358 216 299 21.7 21.2 17.0 0.224 0.262 0.265
175 392 259 259 25.1 23.3 21.7 0.287 0.283 0.317
200 413 419 352 29.7 26.4 23.1 0.303 0.326 0.344
225 496 564 347 25.5 23.5 20.5 0.394 0.396 0.391
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Fig.3 Curves of output thrust,pressure in combustion chamber and total impulse vs time at sympathetic ignition
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and breaking pressure

thickness of aluminum breaking pressure main charge

film/mm /MPa amount/mg
0.12 14.2 ~23.5 125
0.20 23.6 ~39.2 150
0.30 35.4 ~58.8 250
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Table 3  Output parameters with different volumes of combustion chamber

combustion chamber volume/mL thrust/N pressure in combustion chamber/MPa I/N - s

3.7 314 405 233 23.5 21.9 20.6 0.290 0.300 0.306
3.3 618 257 212 28.5 23.2 21.9 0.321 0.349 0.389
2.9 479 354 388 29.9 26.7 25.4 0.252 0.260 0.273
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Factors Affecting Sympathetic Ignition of Three-impulse-at-one-spot Thruster

GUO Ning, YAN Nan, WANG Pei-lan
(State Key Laboratory of Explosion Science and Technology of Beijing Institute of Technology, Beijing 100081, China)

Abstract. Three-impulse-at-one-spot thruster is a device which initiates three igniters by logic igniting circuit, and achieves
trajectory correction for various flight vehicles. The effects of different main charge amounts, thickness of sealing film and
combustion chamber volume on sympathetic ignition of the igniters were analyzed. Results show that output performance improves
by increasing main charge amount while sympathetic ignition taking place after excessive charge,so 175 -200 mg charge amount
is suggested. The sympathetic ignition is effectively prevented by increasing thickness of sealing film while excessive thickness
brings too much energy loss,so 0.3 mm thickness of sealing film is suggested. The sympathetic ignition is effectively prevented by
increasing combustion chamber volume while too large volume will result in excessive whole dimension, so 3.7 mL chamber
volume is suggested.

Key words: military chemistry and pyrotechnic technology; explosive actuated device; three-impulse-at-one-spot thruster; sympa-
thetic ignition; output performance; total impulse
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