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Study on Starts of Pasty Propellant Gas Generator
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Abstract: A pasty propellant gas generator was designed and a relatively complete start—up test was fin-
ished with it, including the determination of average flow rate of the gas generator, single and repeated start test.
The purpose was to study the start—up characteristics of the flow adjustable paste gas generator based on gas pres-
sure driven. The feasibility of using black powder ignition and repeating start—up with heat pipe, and its influence
on the interior ballistic characteristics were explored. The results show that the paste gas generator has a good sin-
gle and repeated start—up effect. The single start test verifies that the combustion chamber pressure was controlled
by the propellant flow rate, and the thrust could be adjusted by it, and the working pressure of the combustion
chamber is 1.2MPa and 1.9MPa. The repeated start test verified the feasibility of the scheme, and the shutdown
time was 8s. It was found that the characteristics of shear—thinning of pasty propellant results in a slow upward
trend in the internal ballistic curve. At the beginning of the start—up, combustion oscillation was found in combus-
tion chamber during the matching process of burning rate and combustion chamber pressure. The bubble in the
pasty propellant caused a certain pressure fluctuation on the internal trajectory and the pasty propellant rheologi-
cal characteristics were affected by the heat transfer. The control of the position and size of the burning surface ar-
ea is still a series of difficulties of the pasty propellant gas generator starts.
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Fig.1 Schematic of experimental device
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Fig.2 Pasty propellant
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Table 1 Data of flow test & data processing

/s p/MMPa  mlg  Mass flow rate/(g/s) Average/(g/s)
10 23 60.5 6.05

10 23 60.7 6.07 6.05
10 23 60.3 6.03

10 265 764 7.64

10 265 783 7.83 7723
10 2.65 77 77

10 33 96.7 9.67

10 3.3 95.8 9.58 9.62
10 3.3 96.1 9.61

10 3.8 1193 11.93

5 3.8 58.1 11.62 11.796
5 3.8 59.2 11.84

3 426 384 12.8

3 426 40 13.333 13.077
3 426 393 13.1

3 482 477 15.9

3 482 465 15.5 15.833
3 482 483 16.1

3 5.7 57.3 19.1

3 5.7 55.8 18.6 18.866
3 5.7 56.7 18.9
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Fig. 4 Single start pressure of chamber and fuel
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Table 2 Data of single start test

Parameter First Second
Fuel pressure/MPa 49 6.8
Push time/s 11 15
Rocket firing duration/s 10 14
Black powder/g 1 2
Ignition pressure peak/MPa 1.9 4.2
Chamber pressure/MPa 0.9~1.2 1.7~1.9
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Fig. 5 Multiple start pressure of chamber and fuel

Table 3 Data of multiple start test

Parameter First pulse Second pulse
Fuel pressure/MPa 5.25 5.25
Push time/s 6 6
Rocket firing duration/s 8 8
Black powder/g 1 -
Ignition pressure peak/MPa 14 -
Chamber pressure/MPa 0.85~0.93 1.2~1.4
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