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Abstract: As a classical ignition powder in solid rocket motor (SRM), black powder is the key factor to de-
termine performance of SRM. To study the ignition performance of black powder in vacuum, the pressure curve
and plume phenomenon of ignition under different ignition structure and different mass of black powder were ob-
tained by the ignition test under vacuum and normal pressure. The ignition performance of black powder under dif-
ferent parameters was analyzed by using experimental data. Results reveal that the pressure peak will increase as
increasing mass of black powder in vacuum test, but the increment appears to be smaller relative to that in normal
condition. Compared with the atmosphere test, the pressure peak generated by test prototype with forward or aft—
end igniter in vacuum will drop by about 2MPa. In the atmosphere or vacuum test of different black powder mass,

the time of peak pressure for test prototype with forward igniter is approximately Sms, but the time of peak pres-

* AR B 2020-12-07; f&ITHEE: 2021-06-02.

BEEUA: ERXARREES (11802134); TLJRE HARAEEE (BK20180453); HEMHRRHAEE (2018M642255);
R EAHEA RN A5 S L TR (30920041102)

EERN: H—JL, WiE, PRasoh DRAMEA,

BREE: XJEX, WL, IR, DI R EMHEERR

SRR L, XRFEE, BICM, 5. BRSBTS RIS oE (1], HE#EHAR , 2022, 43(8):200974.
(BI Yi-fan, DENG Han—yu, LIAO Wen—he, et al. Experimental Investigation on Ignition Performance of Black Powder
in Vacuuml[J ]. Journal of Propulsion Technology, 2022, 43(8):200974.)

200974-1



Fa43% Hisl i

EL VN 2022 4

sure for test prototype with aft—end igniter is different. In the vacuum test with different conditions, the diver-

gence angle of plume will increase or decrease over a period of time, which is remarkable phenomenon of unsta-

ble combustion, and a lot of unburned black powder will remain around prototype after the test. While in atmo-

sphere test, the unburned black powder will continue burn in the air, and there is a little black powder remained.

Key words: Solid rocket motor; Black powder; Ignition performance; Experiment in vacuum; Plume
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Fig.2 Experimental set up in vacuum
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Fig. 3 Experimental system in vacuum
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Fig. 4 p-t curve of test prototype
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Fig.5 Test prototype with forward igniter
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Fig. 7 Ignition process of test prototype with aft-end igniter under atmospheric pressure
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