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Abstract: In order to investigate the influence of different component propellants on the
performance of solid fuel ramjet(SFR]), experiments were conducted on connected pipe facil-
ity for ignition of a SFR] using polyethylene(PE) with paraffin, carbon black and carbon fi-
ber as propellant. The combustion surface morphology was observed by SEM. The three-di-
mensional distribution of regression rate was obtained by using three-dimensional scanner
and data reconstruction method. According to the data obtained from the experiment, the

performance parameters of SFR] under different working conditions were further calculated.
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Results indicated that: addition of 5% Carbon fiber could hinder the mechanical erosion of

combustion surface of the polyethylene-based propellant and affect the pyrolysis process,

making it impossible for self-sustaining combustion. The Kelvin-Helmholtz instability was

found through the three-dimensional distribution of burning rate. Adding carbon black and

paraffin to the polyethylene-based propellant could improve the regression rate, and the in-

fluence of paraffin was more obvious. The mass fraction of paraffin of 30%, 50% paraffin

and pure paraffin were 37.5% ., 51.4% and 544 % higher than those of PE respectively. Fi-

nally, the relationship between the average regression rate of the polyethylene-based propel-

lant and the mass fraction of paraffin was obtained.
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Table 1 Density assessment
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S1 100HDPE 951 3.68

947

928
S2 30PW/HDPE 925 3.74

919

895
S3 50PW/HDPE 912 6.94
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867
S4 100PW 886 7.79
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S5 5CB/HDPE 966 8.58
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S6 5CF/HDPE 967 9.90
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Fig. 2 Practicality picture of experiment propellant
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Fig.3 Direct connection experiment system
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Fig. 4 Experiment engine and igniter
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Table 2 Experimental condition

T PR w/ % L/mm d,/mm din/mm d./mm i/ (kg/s)
1 100HDPE 0 300 70 40 24.2 0.3
2 30PW/HDPE 30 300 70 40 24.2 0.3
3 50PW/HDPE 50 300 70 40 24.2 0.3
4 100PW 100 300 70 40 24.2 0.3
5 5CB/HDPE 5 300 70 40 24.2 0.3
6 5CF/HDPE 5 300 70 40 24.2 0.3
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Table 3 Combustion performance of SFR]J

TH Y Am/kg 7/(mm/s) f c*/(m/s) I,/s /%
1 100HDPE 0. 141 0. 144 31.9 947 2008 94. 2
2 30PW/HDPE 0. 185 0.198 24.0 950 1657 86.9
3 50PW/HDPE 0.204 0.218 22.3 952 1258 84.9
4 100PW 0.476 0.927 5.0 643 130 71.3
5 5CB/HDPE 0. 202 0.161 29.7 1107 1679 83.4
6 5CF/HDPE 0.018
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