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Fig.2 Fundamental component of experimental system

1—temperature interface, 2—optical interface, 3—pressure

interface, 4—synergy
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Fig.3 Indicators of the thermocouple measurement
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Table 1 Horizontal distances of thermocouple measurement

between two positions

experiment 1 experiment 2

indicators horizontal distance/mm indicators horizontal distance/mm

19’ 225 19’ 225
1-2 30 1'-4 90
2-3 30 1-4 90
5-6 30 5-6 30
7-8 25 7-9 50
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Table 2 Horizontal distances of pressure and optical measure-

ment between two positions

experiment 1 experiment 2

indicators  horizontal distance/mm indicators horizontal distance/mm

OP1-0P2 78 OP1-0OP2 78
OP2-0OP3 78 OP2-OP3 78
P1-P2 70 P1-P4 237
P2-P3 80

P3-P4 75
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Fig.5 Temperature measurement graph of experiment 1
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Table 3  Time list of non-signaled temperature measurement

for every position

experiment 1 experiment 2

indicators  non-signaled time/s indicators  non-signaled time/s
1’ 94.85 1’ abnormal

1 abnormal 1 abnormal

2 95.35 4’ abnormal

3 95.96 4 31.82

5 96.39 5 34.83

6 96.40 6 34.90

7 95.36 7 34.82

8 95.36 9’ 34.12

9’ 95.7 9 34.84
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Fig.6 Optical measurement graph of experiment 1
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Table 4 Optical measurement analysis

experiment 1

analysis parameters

OP1 OP3
amplitude zero/V 0.0475 0.0130
amplitude max/V 0.0204 0.110
ignited time/s 95.85 96.12
corresponding indicator 3 8
non-signaled time/s 95.96 96.36
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Experimental Study on Flame-Spreading of High Energy Propellant

XIAO Bo, LIU Pei-jin

( National Key Laboratory of Combustion, Flow and Thermo-structure, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: For simulating the ignition transient in solid rocket motor (SRM) for high energy propellant, process of flame-spreading
and the initial spreading speed of the gaseous phase or the solid phase are necessary. Two flame-spreading experiments for back-
forward facing step grain were carried out where a testing method based on thermocouple target-line and optical measurement
methods were used. Results show that upward region of the propellant surface is ignited by the flame-spreading process,backward
region is ignited by the gas of the upward propellant burning,and the step bottom region is ignited at last. The time of ignition tran-

sient by the resistance wire is so long that the speed for the upward gas to the backward region when burning is 57.78 cm - 5",

while the speed of flame-spreading on the upward region is only 4.92 cm - s™'.
Key words: materials of aviation and aerospace; high energy propellant; flame-spreading; experimental study; optical testing
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